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TE\NCYCLOPEDIA BRITANNICA, 


Sy ce Dry 
TRENGTH or MATERIALS, in mechanics, is a fub- 


je&t of fo much importance, that in a nation fo emi- 


nent as this for invention and ingenuity in all. {pecies 


of manufaétures, and in particular fo diftinguifhed for 
its improvements in machinery of every kind, it is fome- 
what fingular that no writer has treated it in the detail 
which its importance and difficulty demands. ‘I'he man 
of feience who vifits our great manufactures is delighted 


-with the ingenuity which he obferves in,every part, the in- 


numerable inventions which come even from individual arti- 
fans, and the determined purpofe of improvement and re- 
finemept which he fees in every workfhop. Every cotton 


‘mill appears an academy of mechanical f{cience ; and mecha- 


nical invention is fpreading from thefe fountains over the 
whole kingdom: But the philofopher is mortified to fee 
this ardent fpirit fo cramped by ignorance of principle, and 


-many of thefe original and brilliant thoughts obfcured and 
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clogged with needlefs and even hurtful additions, and a com- 
plication of machinery which checks improvement even by 
its appearance of ingenuity. There is nothing in which 
this want of {cientific education, this ignorance of principle, 
is fo frequently obferved as in the injudicious preportion of 
the parts of machines and other mechanical ftru€tures ; pro- 
portions and forms of parts in which the ftrength and pofi- 
tion are nowife regulated by the ftrains to which they are 
expofed, and where repeated failures have been the only 
leffons. 

It cannot be otherwife. We have no means of inftruc- 
tion, except two very fhort and abitraéted treatifes of the 
late Mr Emerfon on the ftrength of materials. We do rot 
recolle€&t a performance in our language from which our ar- 
tifts can get information. ‘T'reatifes written exprefsly on 
different branches of mechanical arts are totally filent on 
this, which is the bafis and only principle of their perform- 
ances. Who would imagine that Parce’s Britisy Cars 
PENTER, the work of the firft reputation in this country, 
and of which the fole aim is to teach the carpenter to ereé& 
folid and durable ftru€tures, does not contain one propofi- 
tion or one reafon by which one form of a thing can be 
fhown to be ftronger or weaker than another? We doubt 
very much if one carpenter in an hundred can give'a reafon 
to convince his own mind that a joift‘is ftronger when laid 
on ite edge than when laid on its broad fide. We fpeak in 
this ftrong manner in hopes of exciting fome man of {cience 
to publifh a fyftem of inftruGtion on this fubje@. The li- 
mits of our Work will not admit of a detail : but we think 
it neceflary to point out the leading principles, and to give 
the traces of that fyftematic conneétion by which all the 
knowledge already poffeffed of this fubje& may be brought 
together and properly arranged. This we fhall now attempt 
in as brief a manner as we are able. 


_ Tue ftrength of materials arifes immediately of ultimate- 
ly from the cohefion of the parts of bodies, Our examina- 
Vox. XVIII. Part I. 
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tion of this property of tangible matter has as yet been very Strength of 
partial and imperfeét, and by no means enables us to apply sessional 
mathematical calculations with precifion and fuccefs. ‘The 

various modifications of cohefion, in its different appear- 

ances of perfe& foftnefs, plafticity, ductility, elafticity, hard- 

nefs, have a mighty influence on the ftrength of bodies, but 

are hardly fufceptible of meafurement. ‘Their texture alfo, 

whether uniform like glafs and dutile metals, cryftallized or 
granulated like other metals and freeftone, or fibrous like 

timber, is a circumftance no lefs important ; yet even here, 

although we derive fome advantage from remarking to which 

of thefe forms of aggregation a {ubftance belongs, the aid is 5 
but {mall. All we can do in this want of general principles Experi- 

is to make experiments on every clafs of bodies. Accord- oe 
ingly philofophers have endeavoured to inftru& the public ea ec 
in this particular. ‘The Royal Society of London at its 
very firft inftitution made many experiments at their meet- 
ings, as may be feen in the firft regifters of the Society fT. + See 
Several individuals have added their experiments. ‘The moft Birche’s 
numerous colletion in detail is by Mufchenbroek, profeffor of ape gh, 
natural philofophy at Leyden. Part of it was publifhed by pvathema- 
himfelf in his Hfais de Phyfique, in 2 vols qto ; but the fullticsd Cotlec 
colle&ion is to be found in his Syftem of Natural Philofo-#- 
phy, publithed after his death by Lulofs, in 3 vols gto. This 

was tranflated from the Low Dutch into French by Sigaud 

de la Fond, and publifhed at Paris in 1760, and is a prodigious 
collection of phyfical knowledge of all kinds, and may al- 

moftt fuffice for a library of natural philofophy. But this 
colletion of experiments on the cohetion of bodies is not of 

that value which one expects. We prefume that they were 

carefully made and faithfully narrated; but they were made 

on {uch {mall {pecimens that the unavoidable natural inequa- 

lities of growth or texture produced irregularities in the re- 

fults which bore too great a proportion to the whole quan- 

tities obferved. We may make the fame remark on the ex- 
periments of Couplet, Pitot, Dé la Hire, Du Hamel, and 

others of the French academy. In fhort, if we except the 
experiments of Buffon on the flrength of timber, made at 

the public expence on a large fcale, there is nothing to be 

met with from which we can obtain abfolute meafures which 

may be employed with confidence ; and there is nothing in 

the Englifh language except a fimple lift by Emerfon, which 

is merely a fet of affirmations, without any narration of cir- 
cumftances, to enable us to judge of the validity of his con- 


clufions: but the chara¢éter of Mr Emerfon, as a man of 


knowledge and of integrity, gives even to thefe aflertions a 
confiderable value. 4 4 

But to make ufe of any experiments, there mufl be employed Rendered 
fome general principle by which we can generalize their re- vf ful by 
fults. They will otherwife be only narrations of detached S20er4)24" 
fa&ts. We muft have fome notion of that intermedium, by  ~ 
the intervention of which an external force applied to one 
part of a lever, joift, or pillar, occafions a ftrain on a diftant 
part. ‘his can be nothing but the cohefion between the 

A parts, 
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to enter on this vaft refearch. 
numerable ; and it would require the penetration of more 
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parts. It is this coune&ting force which is brought into 
action, or, as we more fhortly exprefsit, excited, This ac- 
tion is modified in every part by the laws of mechanics. It 
is this action which is what we call the /frrength of that part, 
and its effect is the ftrain on the adjoining parts; and thus 
it is the fame force, differently viewed, that conftitutes both 
the ftrain and the ftrength. When we confider it in the 
light of a refiftance to frature, we call it frength. 

We call every thing a pore which we obferve to be ever 
accompanied by a change of motion; or, more ftritly 
fpeaking, we infer the prefence and agency of a force where- 
ver we obferve the ftate of things in refpect of motion dif- 
ferent from what we know to be the refult of the adtion of 
all the forces which we know to a& on the body. Thus 
when we obferve a rope prevent a body from falling, we in- 
fer a moving force inherent in the rope with as much confi- 
dence as when we obferve it drag the body along the ground, 
‘The immediate ation of this force is undoubtedly exerted 
between the immediately adjoining parts of the rope. ‘The 
immediate effect is the keeping the particles of the rope to- 
gether. They ought to feparate by any external force 
drawing the ends of the rope contrarywife; and-we afcribe 
their not doing fo to a mechanical force really oppofing this 
external force. When defired to give ita name, we name 
it from what we conceive to be its effe&t, and therefore its 
charatteriltic, and we call it conesion. ‘This is merely a 
name for the fact ; but it is the fame thing in all our deno- 
minations. We know nothing of the caufes but in the ef- 
feéts ; and our name for the caufe is in fat the name of the 
effe€t, which is congestion. We mean nothing elfe by gra- 
vitation or magnetifm. What do we mean when we fay 
that Newton underftood thoroughly the nature of gravita- 
tion, of the force of wravitation; or that Franklin underftood 
the nature of the electric force? Nothing but this: Newton 
confidered with patient fagacity the general fa&ts of gravi- 
tation, and has defcribed and clafled them with the utmoft 
precifion. In like manner, we fhall underftand the nature 
of cohefion when we have difcovered with equal generality 
the laws of cohefion, or general fats which are obferved in 
the appearances, and when we have defcribed and clafled 
them with equal accuracy. 

Let us therefore attend to the more fimple and obvious 
phenomena of cohefion, and mark with care every circum- 
ttance of refemblance by which they may be clafled. Let 
us receive thefe as the laws of cohefion, charaéteriftic of its 
fuppofed caufe, the force of cohefion. We cannot pretend 
The modifications are in- 


than Newton to deteét the circumftance of fimilarity amidit 


_ millions of difcriminating circumitances. ~Yet this is the on- 
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ly way of difcovering which are the primary faéts charac- 
teriftic of the force, and which are the modifications. The 
ftudy is immenfe, but is by no means defperate; and we en: 
tertain great hopes that it will ere long be fuccefsfully pro- 
_decuted: but, in our particular predicament, we mutt con- 
“tent ourfelves with feleGing fuch gentral laws as feem to 
give us the moft immediate ‘information of the ¢ircumftances 
that muft be attended to by the mechanician in his con{truc- 
tions, that he may unite ftrength with fimplicity, economy, 
and energy. 

1/, Then, it is a matter of fact that all bodies are in a cer- 
tain degree perfedtly elaftic ; that is, when their form or 
bulk is changed by certain moderate compreflions or diftrac- 
tions, it-requires the continuance of the changing force to 
continue the body in this new ftate ; and when the force is 
removed, the body recovers its original form. We limit the 
affertion to certain moderate changes: For inftance, take a 
lead wire of s'-th of an inch in diameter and ten feet 


‘form. 
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long; fix one end firmly to the ceiling, and let the wire Strength 
hang perpendicular; affix to the lower end an index like the Materia 


hand of a watch; on fome ftand immediately below let there 
be a circle divided into degrees, with its centre correfpond- 
ing to the lower point of the wire: now turn. this index 
twice round, and thus twift the wire. When the index is 
let go, it will turn backwards again, by the wire’s untwift. 
ing itfelf, and make almoft four revolutions before it ftops ; 
after which it twilts and untwiits many times, the index go- 
ing backwards and forwards round the circle, diminifhing 
however its arch of twift each time, till at laft it fettles pre. 
cifely in its original pofition. This may be repeated for ever. 
Now, in this motion, every part of the wire partakes equal. 
ly of the twift. The particles are ftretched, require force 
to keep them in their ftate of extenfion, and recover com- 
pletely their original relative pofitions. ‘lhefe are all the 
chara&ters of what the mechanician calls perfe@ elaiticity. 
‘This is a quality quite familiar in many cafes ; as in glafs, 
tempered fteel, &c. but was thought incompetent to lead, 
which is generally confidered as having little or no clatticity. 
But we make the affertion in the molt general terms, with 
the limitation to moderate derangement of form. We have 
made the fame experiment on a thread of pipe-clay, made 
by forcing foft clay through the {mall hole of a fyringe by 
micaye of a ferew ; and we found it more elaftic than the 
lead wire: for a thread of zoth of an inch diameter and 7 
ra long allowed the index to make two turns, and yet come 
pletely recovered its firft pofition. 
2d/y, But if we turn the index of the lead wire four times 
round, and let it go again, it untwifts again in the fame 
manner, but it makes little more than four turns back 
again ; and after many olcillations it finally ftops in a pofi- 
tion almoft two revolutions removed from its original pofi- 
tion. It has now acquired a new arrangement of parts, and 
this new arrangement is permanent like the former; and, 
what is of particular moment, it is perfeétly elaftic. 


The wire is faid to have TAKEN A SET. 
minutely to the procedure of nature in this phenomenon, we 
find that the particles have as it were flid on each other, 
till cohering, and have taken a.new pofition, in which their 
conneéting forces are in ‘equilibrio: and in this change of 
relative fituation, it appears that the connedting forces which 
maintained the particles in their firlt fituations were not in 
equilibrio in fome pofition intermediate between that of the 
firft and that of the laft form. The force required for 
changing this firft form augmented with the change, but 
only to a certain degree ; and during this procefs the con- 
neCting. forces always tended to the recovery of this fir 
Bat after the change of mutual pofition has paffed 
a certain magnitude, the union has been partly deftroyed, 

and the particles have been brought into new fituations ; 
fuch, that the forces which now connect each with its 
neighbour tend, not to the recovery of the firft arrange- 
ment, but to,pufh them farther from it, into a new fitua- 
tion, to which they now verge, and require force to prevent 
them from acquiring,. The wire is now. in fact again per- 
feéily elaftic; that is,, the.forces. which, now .conne@ the 
particles with their new neighbours augment to a certain 
degree as the derangement from this new polition augments. 
This is not reafoning from any theory. . It is narrating 
fagts, on which a theory is to be founded. What we have 
been juft now faying is evidently a defcription of that fen- 
fible form of tangible matter which we call dudility. 
every gradation of variety, from the foftnefs of butter to the 
firmnefs of gold. All thefe bodies have fome elafticity ; 


but we fay they are not perfectly elaftic, becaufe they do : 


not completely recover their original form when it has. been 
i greatly 
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pngth of greatly deranged. ‘The whole gradation may be moft di- 

atrial. fingtly obferved in a piece of glafs or hard fealing- wax. In 

the ordinary form gla{s is perhaps the moft completely elaf- 

tic body that we know, and may be bent till juit ready to 

fuap, and yet completely recovers its firft form, and.takes 

no fet whatever ; but when heated to fuch a degree as juit 

to be vifible in the dark, it lofes its brittlenefs, and becomes 

fo tough that it cannot be broken by any blow; but it is 

no longer elaftic, takes any fet, and keeps it. When more 

heated, it becomes as plaftic as clay ; but in this ftate is re- 

| yo ° markably diftinguifhed from clay by a quality which we may 

yifcidity call vascip1TY, which is fomething like elafticity, of which 

clay and other bodies purely plaftic exhibit no appearance. 

This is the joint operation of ftrong adhefion and foftnels. 

When a rod of perfettly foft glafs is fuddenly ftretched a 

little, it does not at once take the fhape which it acquires 

after fome little time. It is owing to this, that in taking 

the impreffion of a.feal, if we take off the feal while the wax 

is yet very hot, the fharpnefs of the impreffion is deftroyed 

immediately. Each part drawing its neighbour, and each 

part yielding, the prominent parts are pulled down and 

blunted, and the fharp hollows are pulled upwards and alfo 

blunted. The feal muft be kept on till all has become not 
only {tiff but hard. 

This vifcidity is to be obferved in all plaftic bodies which 

It is not obferved in clay, becaufe it is 
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aaa te not homogeneous, but confifts of hard particles of the ar- 
we " gillaceous earth flicking together by. their attraétion for 
water. Something like it might be made of finely pow- 
dered glafs and a clammy fluid fuch as turpentine. Vifci- 


dity has all degrees of {oftnels till it degenerates to ropy 
| fluidity like that of olive oil. Perhaps fomething of it may 
| be found even in the moft perfe& fluid that we are acquaint- 
: ed with, as we obferved in the experiments for afcertaining 
fpecific gravity. 

Ther@ is ina late volume of the Philofophical Tranfac- 
tions a narration of experiments, by which it appears that 
the thread of the fpider is an exception to our firft general 
law, and that it is perfe€tly ductile. It is there afferted, 
that along thread of goffamer, furnifhed with an index, 

, takes any pofition whatever ; and that though the index be 
turned round any number of times (even many hundreds), 

| it has no tendency to recover its firft form. The thread 
| takes completely any fet whatever. We have not had an 
opportunity of repeating this experiment, but we have di- 

ftin@ly obferved a phenomenon totally inconfiftent with it. 


i at 


| Ifa fibre of goflamer about an inch long be held by the‘ 


end horizontally, it bends downward in a curve like a flen- 
der flip of whalebone or a hair. Ef totally devoid of elafti- 
| city, and perfeétly indifferent to any fet, it would hang 
down perpendicularly without any curvature. 

| When duétility and clafticity are combined in different 
proportions, an immenfe variety of fenfible modes of aggre- 
gation may be produced. Some degree of both are pro- 
| bably to be obferved in all bodies of complex conftitution ; 
that is, which confift of particles made up of many different 
kinds of atoms. Such a conftitution of a body muft afford 
| many fituations permanent, but eafily deranged. 

In all thefe changes of difpofition which take place among 
the particles of a ductile body, the particles are at fuch 
diftance that they ftill cohere. ‘The body may be ftretched 
alittle; and on removing the extending force, the body 
| fhrinks’ into its firft form. - It alfo refifts moderate com- 
; preffions ; and when the compreffing force ig removed, the 
| body {wells out again. Now the cerpufcular fa@ here 18, 
| that the particles are ated on by attractions and repulfions, 
which balance each other when no external force is aCting 
on the body, and which augment as the particles are madey 
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by any external caufe, to recede from this fituation of mutu- Strength of 
al inaivity ; for fince force is requifite to produce either ee 
the dilatation or the compreflion, and to maintain it, We , AS 
are obliged, by the conflitution of our minds, to infer that Particles 
it is oppofed by a force accompanying or inherent in every acted on 
particle of dilatable or compreffible matter ; and as this?» aakee 
neceflity of employing force to produce a change indicates eoulfionss 
the agency of thefe corpufcular forces, and marks their kind, 
according as the tendencies of the particles appear to be 
toward each other in dilatation, or from each other in com- 
preffion; fo it alfo meafures the degrees of their intenfity. 
Should it require three times the force to produce a double 
compreflion, we muft reckon the mutual repulfions triple 
when the compreffion is doubled ; and fo in other initances. 
We fee from all this that the phenomena of cohefion indicate 
fome relation between the intenfity of the force of cohefion =, , 
and the diftance between the centres of the particles. To The great 
dilcover this relation is the great problem in corpufcular preblem in 
mechanifm, as it was in the Newtonian inveftization of the corpufcular 
force of gravitation. Could we difcover this law of alana 
between the corpufcles with the fame certainty and diftiné- 
nefs, we might with equal confidence fay what will be the 
refult of any pofition which we give to the particles of 
bodies; but this is beyond our hopes. "The law of gra- 
vitation is fo fimple that the difcovery or deteGtion of it 
amid the variety of celeftial phenomena required but one ftep 5 
and in its own nature its poffible combinations fill do not 
greatly exceed the powers of human refearch, One is al- 
moft difpofed to fay that the Supreme Being has exhibited 
it to our reafoning powers as fufficient to employ with fuc- 
cefg our utmoft efforts, but not fo abftrufe as to difcourage 
It feems to be otherwife with 
refpect to cohefion. Mathematics informs us, that if it de- 
viates fenfibly from the law of gravitation, the fimpleft com- 
binations will make the joint aGtion of feveral particles an al- 
moft impenetrable myftery. We mutt therefore content our- 
felves, for a long while to come, with a careful obfervation 
of the fimpleft cafes that we can propofe, and with the dif- 
covery of fecondary laws of action, in which many parti- 
cles combine their influence. In pufuance of this plan, we 
obferve, TA 
3dly, That whatever is the fituation of the particles of a Particles 
body with refpe& to each other, when in a quiefcent ftate, kept in 
they are kept in thefe fituations by the balance of oppofite ened ie 
forces. ‘This cannot be refufed, nor can we form to OU“ atarce 
felves any other notion of the ftate of the particles of aof forces, 
body. Whether we fuppofe the ultimate particles to be of 
certain magnitudes and fhapes, touching each other in fingle 
points of cohefion ; or whether we (with Bofcovich) con- 
Gder them as at a diftance from each other, and acting on 
cach other by attra¢tions and repulfions —we muft acknow- 
ledge, in the firft place, that the centres of the particles 
(by whofe mutual diftances we muft eftimate the diftance of 
the particles) may and do vary their diftances from each 
other. What elfe can we fay when we obferve a body in- 
creafe in length, in breadth, and in thicknefs, by heating it, 
or when we fee it diminifh in all thefe dimenfions by an ex- 
ternal compreffion? A particle, therefore, fituated in the 
midft of many others, rt remaining in that fituation, mutt 
be conceived as maintained in it by the mutual balancing of = y¢ 
all the forces which conneét it with its neighbours. It istluftra- 
like a ball kept in its place by the oppolite action of two tion of 
fprings. This illuftration merits a more particular applica. ‘his bow 
tion. Suppofe a number of balls ranged on the table in there” 
angles of equilateral triangles, and that each ball is connected 
with the fix which lie around it by means of an elaftic 
wire curled like a cork-ferew ; {uppofe {uch another ftratum 
of balls above this, and parallel to it, and fo placed that 
Ps pe each 
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each ball of the upper ftratum is perpendicularly over the 
centre of the equilateral triangle below, and let thefe be 
connected with the balls of the under ftratum by fimilar 
{piral wires, Let there be a third and a fourth, and any 
number of fuch ftrata, all conne&ted in the fame manner. 
It is plain that this may extend to any fize and fill any 
f{pace.-- Now let this affemblage of balls be firmly contem- 
plated by the imagination, and be fuppofed to fhrink con- 
tinually in all its demenfions, till the balls, and their diftances 
from each other, and the connecting wires, all vanifh from 
the fight as difcrete individual objects. All this is very con. 
ceivable. It will now appear like a folid body, having 
length, breadth, and thicknefs ; it may be compreffed, and 
will again refume its dimenfions ; it may be ftretched, and 
will again fhrink ; it will move away when ftruck; in fhort, 
it will not differ in its fenfible appearance from a folid elaltic 
body. Now when this body is in a ftate of compreffion, 
for inftance, it is evident that any one of the balls is at reft, in 
confequence of the mutual balancing of the aétions of all 
the fpiral wires which conne& it with thofe around it. It 
will greatly conduce to the full underftanding of all that fol- 
lows to recur to this illuftration, The analogy or refem- 
blance between the effects of this conftitution of things and 
the effeéts of - the corpufcular forces is very great; and 
wherever it obtains, we may fafely draw conclufions from 
what we know would be the condition of the balls in par- 
ticular circumftances to what will be the condition of a body 
of common tangible matter. We {hall juit give one in- 
ftructive example, and then have done with this hypotheti- 
cal body. We-can fuppofe it of a long fhape, refting om one 
point ; we can fuppofe’two weights A, B, fufpended at the 
extremities, and the whole in equilibrio. We commonly 
exprefs this flate of things by faying that A and B are in 
equilibrio. This is very inaccurate. A is in fa@ in equili- 
brio with the united ation of all the {prings which conneét 


the ball to which it is applied with the adjoining balls. 


Thefe fprings are brought into action, and each is in equi- 
librio with the joint ation of all the reft. ‘Thus through 
the whole extent of the hypothetical body, the {prings are 
hrought into ation in a way andin a degree which ma- 
thematics can eafily inveftigate. We need not do this 2 It is 
enough for our purpofe that our imagination readily dif- 
covers that fome {prings are ftretched, others are compreffed, 
and that a preffure is excited on the middle point of fup- 
port, and the fupport exerts a reaétion which precifely ba- 
kances it; and the other weight is, in like manner, in im- 
mediate equilibrio with the equivalent of the ations of all 
the fprings which conneé the laft ball with its neighbours. 
‘Now take the analogical or refembling cafe, an oblong piece 
of folid matter, refting on a fulcrum, and loaded with two 
weights in equilibrio, For the aétions of the connecting 
{prings fubflitute the corpufcular forces, “and the refult will 
refentble that of the hypothefis. 

Now as there is fomething that is at leaf analogous to 
a change of diflance of the particles, and a concomitant 
change of the intenfity of the connecting |forces, we may 
expreis this in the fame way that we are accuftomed to do 
in fimilar cafes. et A and B (fig. 1.) reprefent the cen- 
tres of ‘two particles of a coherent elaftic body in their 
quiefcent inaGtive ftate, and let us confider only the mecha- 
nical condition of B. The body may be ftretched. In this 
cafe the diftance A B of the particles may become AC. In 
this flate there is fomething which makes it neceflary to 
employ a force to keep the particles at this diftance. C has 
atendency towards A, or we may fay that A attra@s C. 
We may reprefent the magnitude of this tendency of C fo- 
wards A, or this attra€tion of A, by aline Cc perpendicu- 
lar to AC. Again, the body may be comprefled, and the 
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diftance A B may become A D. Something obliges us to Strength: 
employ force to continue this compreffion ; and D tends Material 


from A, or A appears to repel D. The intenfity of this 
tendency or repulfion may be reprefented by another per- 
pendicular Dd; and,. to reprefent the different dire€tions 
of thefe tendencies, or the different nature of thefe a&ions, 
we may fet Dd on the oppofte fide of A B. 


I 
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It is in this How Bo 


manner that the Abbé Bofcovich has reprefented the aétions SaaS 
of corpufcular forces in his celebrated Theory of Natural Pie.ch's 


Philofophy. Newton had faid, that, as the great movements 


action of 
corpufculg 


of the folar fyftem were regulated by forces operating at aforces. 


diftance and varying with the diftance, fo he ftrongly fut. 
pected (walde Jufpicor) that all the phenomena of cohefion, 
with all its modifications in the different fenfible forms of 
aggregation, and in the phenomena of chemiftry and phyfi- 
ology, refulted from the fimilar agency of forces varying 
with the difance of the particles. ‘I'he learned Jefuit. pur- 
fued this thought ; and has fhown, that if we fuppofe an 
ultimate atom of matter endowed with powers of attraGion 
and repulfion, varying, both in kind and degree, with the 
diftance, and if this force be the fame in every atom, it may 
be regulated by fuch a relation to the diftance from the 
neighbouring atom, that a colletion of fuch atoms. may 
have all the fenfible appearances of bodies in their different 
forms of folids, liquids, and vapours, elaitic or unelaftic, and 
endowed with all the properties which we perceive, 
immediate operation the phenomena of motion by inpulfe, 
and all the phenomena of chemiftry, and of animal and ve- 
getable economy, may be produced. He fhows, that not. 
withftanding a perfe& famenels, and even a great fimplicity 
in this atomical conftitution, there will refult from this union 
all that unfpeakable variety of form and property which 
diverlify and embellifh the face of nature. We thall take 
another opportunity of giving fueh an account of this cele- 
brated work as it deferves. We mention it only, by the 
by, as far as a general notion of it will be of fome fervice 
on the prefent occafion. For this purpofe, we juft obferve 
that Bofcovich conceives a particle of any individual {pecies 
of matter to confift of an unknown number of particles of 
fimpler conftitution ; each of which particles, in their turn, 
is compounded of particles ftill more fimply conftituted, and 
fo on through an unknown number of orders, till we arrive 
at the fimpleft poffible contftitution of a particle of tangible 
matter, fufceptible of length, breadth, and thicknefs, and 
neceflarily confifting of four atoms of matter. And. he 


fhows that the more complex we fuppofe the conftitution of. 


a particle, the more mutft the fenfible qualities of the aggre= 
gate refemble the obferved qualities of tangible bodies, In 
particular, he fhows how a particle may be fo conttituted, 
that “although it a& on one other particle of the fame kind 
through a confiderable interval, the interpofition of a third. 
particle of the fame kind may render it totally, or almoft 
totally, inactive; and therefore an aflemblage of fuch particles; 
would form fuch a fluid as air. All thefe curious inferences 
are made with uncontrovertible evidence; and the greatelt: 
encouragement is thus given to the mathematical philofo- 
pher to hope, that by cautious and patient proceeding in. 
this way, we may gradually approach to a knowledge of the. 
laws of cohefion, that will not fhun a comparifon even with 
the Principia of Newton. No {tep can be made in this 
inveltigation, but by obferving with care, and generalizing 
with judgment, the phenomena, which are abundantly nu- 
merous, aad much more at our command. than thofe- of 
the great and fenfible motions of bodies, Following this 
plan, we obferve, 


by whofe: 
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4thly, It is matter of fag, that every body has fome degree ¥*rY bo~ 


of compreflibility and dilatability ; 


com- 


and when the changes Of preffible 


dimenfion are fo moderate that the hody completely. hestuar nie dilas 
3 ; its table. 


aterials. 


ted by 
Hooke, 


Ww of na- 
e difco- from their quiefcent, neutral, or inadtive pofitions. 
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ngth of jts original dimenfions on the ceffation of the changing force, 


the extenfions or comprefiions are fenfibly proportional to 
the extending or comprefling forces; and therefore the con- 
necting forces are proportional to the diftances of the particles 
‘This feems 
to have been firft viewed as a law of nature by the penetra- 
ting eye of Dr Robert Hooke, one of the moft eminent phi- 
lofophers of the laft century. He publifhed a cipher, which 
he {aid contained the thecry of {pringinels and of the mo- 
tions of bodies by the aétion of fprings. It was this, ccié 
inosssttuu.— When explained in his diflertation, publith- 
ed fome years after, it was ut tenfio fic vis. ‘This is precife- 
ly the propofition juft now afferted as a general fact, a law 
of nature. ‘This differtation is full of curious obfervations 
of faéts in fupport of his affertion. In his application to 
the motion of bodies he gives his noble difcovery of the ba- 
lance-{pring of a watch, which is founded on this law. ‘The 
fpring, as it is more and more coiled up, or unwound, by the 
motion of the balance, aéts on it with a force proportional 
to the diftance of the balance from its quiefcent> pofition, 
The balance therefore is a@ed on by an accelerating force, 
which varies in the fame manner as the force of gravity act- 
ing on a pendulum {winging in acycloid. Its vibrations 
therefore muft be performed in equal time, whether they are 
wide or narrow. In the fame differtation .Hooke mentions 
all the faéts which John Bernoulli afterwards adduced in {up- 
port of Leibnitz’s whimfical doétrine of the force of bodies 
in motion, or the doétrine of the vires vive; a doétrine which 
Hooke might juftly have claimed as his own, had he not feen. 
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probably arifes from the difunion of fome particles, 


compreflions we may fuppofe fomething of the fame kind; 
for when we comprefs a body in one direction, it common- 
ly bulges out in another; and in cafes of very violent action 
{ome particles may be difunited, whofe tranfverfe ation had 
formerly balanced part of the compreffing force. For the 
reader will fee on refleGtion, that fince the compreffion in 
‘one dire€tion caufes the body to bulge out in the tranfverfe 


' dire€tion ; and fince this bulging out is in. oppofition to the 


tran{verfe forces of attra¢tion, it mutt employ fome part of 
the compreffing force. And the common appearances are 
in perfect uniformity with this conception of things. When, 
we prefs a bit of dryifh clay, it {wells out and cracks tranf- 
verfely. When a pillar of wood is overloaded, it {wells out,. 
and {mall crevices appear in the dire¢tion of the fibres. After 
this it will not bear half of the load. ‘This the carpenters 
call cripPLING; and a knowledge of the circumitances which 
modity it is of great importance, and enables us to underftand 
fome very paradoxical appearances, as will be fhown byand by. 

This partial difuniting of particles formerly cohering is, 
we imagine, the chief reafon why the totality of the forces, 
which really oppofe an external ftrain does not increafe in. 
the proportion of the extenfions and compreflions. But fuf- 
ficient evidence will alfo be given that the forces which would: 
conne¢t one particle with one other particle do not augment. 
in the accurate proportion of the change of diitance; that. 
in extenfions they increafe more flowly, and in compreffions 
more rapidly. ; 


whofe seat OF 
action contributed to the whole or fenfible effet. And in Materials. 
ion contri fe) 1 n 


ent he : eS be | ae 
its futulity. : But there is another caufe of this deviation perhaps equal: nugiticy 


tyes Experiments made fince the time of Hooke fhow that ly effeCtual with the former. Mott bodies manifeft {ome de- another 
med by this law is ftrictly true in the extent to’ which we have li- gree of ductility. Now what is this? The fact is, that thecaufe of, 
fee mited it, viz. in allthe changes of form which will be com- parts have taken a new arrangement, in which they again lees 
her. _-~ pletely ugdone by the elaflicity of the body. It is nearly cohere. ‘Therefore, inthe paflage to this new arrangement, 
true to a much greater extent. James Bernoulli, in his dif- the fenfible forces, which are the joint refult of many cor- 
fertation on the elaftic curve, relates fome experiments of his pufcular forces, begin to refpect this new arrangement in- 
| own, which feem to deviate confiderably from it; but on ftead.of the former. This muft change the fimple law of 
| clofe examination they do not. The fineft experiments are corpufcular force, characteriftic of the particular fpecies of 
| thofe of Coulomb, publifhed in fome late volumes of the me- matter under examination. It does not require much reflec- 
| moirs of the Academy of Paris. He fufpended balls by wires, tion to convince us that the poffible arrangements which the 
' and obferved their motions of ofcillation, which he found particles of a body may acquire, without appearing to change. — 
accurately correfponding with this law. their nature, muft be more numerous according as the par- 
* ‘This we hall find to be a very important faét in the doc-, ticles are of a more complex conftitution ; and it is reafon- 
trine of the ftrength of bodies, and we defire the reader to, able to fuppofe that the conftitution even ef the molt frmple 
make it familiar to his mind. If we apply to this ourman- kind of matter that we are acquainted with is exceedingly 
ner of exprefling thefe forces by perpendicular ordinatesCc, complex. Our microfcopes thow us animals fo minute, that: 
Dd (fig. 1.), we muft take other jituations E, F, of the aheap of them muft appear to the naked eye an uniform 
particle B, and draw Ee, Ff; and we muft have Dd: Ff mafs with a grain finer than that of the fineft marble or ra- 
i = BD: BF, orCc:Ee= BC: BE. In fuch a fuppo- zor hone; and yet each of thefe has not only limbs, but bones, 
| fition F-d Bee muft be a ftraight line. But we fhall have mufcular fibres, blood-veffels, fibres, and a blood conlifting,, 
abundant evidence by and by, that this cannot be ftri¢tly in all probability, of glebules organifed and complex like. 
true, and that the line Bee which limits the ordinates ex-. our own. ‘The imagination is here loft in.wonder; and no 
| prefling the attraGtive forces becomes concave towards the thing is left us but to adore inconceivable art and wifdom,, 
line ABE, and that the part Bdf is convex towards it. and to exult in the thought. that we are the only {peators, 
| All that can be fafely concluded from the experiments hi- of this beautiful {cene who can derive pleafure from ghe view.. 
therto made is, that fo a certain extent the forces, both at- What is.trodden under foot with indifference,. even by the. 
tractive and repulfive, are /enfibly proportional to the dilata- half-reafoning elephant, may be. made by us the fource of. 
a2 tons and comprefiions. For, : ; the pureft and moft unmixed pleafure. Lut let us proceed. 
hen a srhly, It is univerfally obferved, that when the dilatations, to obferve, 
dyis have proceeded a certain length; a lefs addition of force is 6thly, That the forces which conneét.the particles of tan), af 
B a fufficient to increale the dilatation in the fame degree. This gible bodies change by.a change of diftance, not only in ly ae ie 
lad. 38 always obferyed when the body has been fo far ftretched, gree, but alfo in kind. The particle B (fig. 1.) isattra&tednedt the 


by A. when.in the fituation-C or E. It is repelled by it whenP*rticles off 
at Dor F. It is not affeéted by it when in the fituation B. The‘*rsible 
reader i$ requefted carefully to.remiark, that this is not an iesthiare hiss 
rence foundedon the authority of our mathematical figure. I'he change r 
figure is anexpreflion (to affift the imagination) of facts in na. ef diftance:. | 
ture. It. requires.no force.to. keep the particles of a body im 

a their: 


jon of . that it takes a fet, and does not completely recover its form. 
% will "The like may be generally obferved in compreffions. Mott 
ereate its Derfons will recollect, that in violently ftretching an elaftic. 
atation. . - 

| cord, it becomes fuddenly weaker, or more eafily ftretched.. 
| But thefe phenomena do not pofitively prove a diminution, 
: of the corpufcular force aGting on one particle; It more 
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Strerath of their quiefeent fituations: but if they are feparated by flretch- 
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Light al- 
rernately 
attracted 
and repel- 
led, 


ing the-body, they endeavour (pardon the figurative expref- 
fion) to come together again. If they are brought nearer 
by compreffion, they endeavour to recede. ‘This endeavour is 
manifetted by'the neceflity of employing force to maintain 
the extenfion or condenfation ; and we reprefent this by the 
different pofition of our lines, But this is not all: thé par- 
ticle B, which is repelled by A when in the fituation F or 
D, is neutral when at B, and is attraéted when at C or E, 
tay be placed at fuch a diftance A G from A greater than 
AB that it hall be again repelled, or at fuch a diftance AH 
that it fhall again be attraéted ; and thefe alterations may be 
repeated again and again. ‘This is curious and important, 
and requires fomething more than a bare affertion for its 
proof. 

Inthe article Op rics we mentioned the moft curious and 


_valuable obfervations of Sir Ifaac Newton, by which it ap- 


pears that light is thus alternately attracted and repelled by 
bodies. ‘I'he rings of colour which appear between the ob- 
ject glaffes of long telefcopes fhowed, that in the {mall inter- 
val of +(5,5th of an inch, there are at leaft an hundred fuch 
changes obfervable, and that it is highly probable that thefe 
alternations extend to a much greater diftance. At one of 
thefe diftances the light a€tually converges towards the fo- 
lid matter of the glafs, which we exprefs fhortly, by faying 
that it is attraéted by it, and that at the next diftance it de- 
clines from the glafs, or is repelled by it. The fame thing 


, is more fimply inferred from the phenomena of light paffing 
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The fame 
alternationshe obferved between the particles of common matter. 


of attrac- 
tion and 
repulfion 
obfervable 


by the edges of knives and other opaque bodies. We refer 
the reader to the experiments themfelves, the detail being 
too long for this place; and we requeft the reader to confi- 
der them minutely and attentively, and to form diftin@ no- 
tions of the inferences drawn from them. And we defire it 
to be remarked, that although Sir Ifaac, -in his difcuffion, 
always confiders light as a fet of .corpufcles moving in free 
fpace, and obeying the a¢tions of external forces like any 
other matter, the particular conclufion in which we are juft 
now interefted does not at’all depend on this notion of the 
nature of light. Should we, with Des Cartes or Huy- 
gens, fuppofe light to be the undulation of an elaftic me- 
dium, the conclufion will be the fame. The undulations 
at certain diftances are dilturbed by forces dire&ted towards 
the body, and at a greater diftance, the difturbing forces 
tend from the body. 

But the fame alternations of attra€tion and repulfion may 
If 
we take a piece of very flat and well polifhed glafs, fuch as 
are made for the horizon glaffes of a good Hadley’s qua- 
drant, and if we wrap round it a fibre of filk as it comes 


in the par- from the cocoon, taking care that the fibre nowhere crofs 


ticles of 
other bo- 
dies, as 


glafs. 


another, and then preis this pretty hard.on fuch another 
piece of glafs, it will lift it up and keep it fufpended. ‘The 
particles therefore of the one do moft certainly attra& thofe 
of the other, and this at a diftance equal to the thicknefs of 
the filk fibre. This is nearly the limit ; and it fometimes re- 
quires a confiderable preflure to produce the effect. ‘The 
preffure is effe€tual only by compreffing the filk fibre, and 
thus diminifhing the diftance between the glafs plates. This 
adhefion cannot be attributed to the preffure of the atmo- 
iphere, bécaufe there is nothing to hinder the air from infi- 
nuating itfelf between the plates, fince they are feparated 
by the filk. Befides, the experiment fucceeds equally well 
under the receiver of an air-pump. This moft valuable ex- 
periment was firft made by Huygens, who reported it to 
the Royal Society. It is narrated in the Philofophical 
‘l'ranfaGtions, n° 86. 

Here then is an attration ating, like gravity, at a di- 
fance. But take away the filk fibre, and try to make the 
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glaffes touch each other, and we fhall find a very great force Strength: 


neceflary. By Newton’s experiments it appears, that unlefs 


Matena 


the prifmatic colours begin to appear between the glaffes, 


they are at leaft .$,th of an inch afunder or more. Now we 
know that'a very confiderable force is neceflary for produ- 
cing thefe colours, and that the more we prefs the glaffes 
together the more rings of colours appear. It alfo appears 
from Newton’s meafures, that the difference of diftance be- 
tween the glafles where each of thefe colours appear is about 
the 89,oooth part of an inch, We know farther, that when 
we have produced the laft appearance of a greafy or pearly 
colour, and then augment the preffure, making it about a thou- 
fand pounds on the fquare inch, all colours vanifh, and the 
two pieces of’ glafs {eem to make one tranfparent undiftine 
guifhable mafs, ‘hey appear now to have no air betweew 
them, or to be in mathematical contaét. But another fact 
fhows this conclufion to be premature. ‘The fame circles 
of colours appear in the top of a foap bubble; and as it 
grows thinner’ at top, there appears an unrefleéting fpot 
in the middle. We have the greateft probability therefore’ 
that the perfe& tranfparency inthe middle of the two glaffes 
does not arife from their being in contaét, but becaufe the 
thicknefs of air between them is too {mall in that place for the 
reflection of light. Nay, Newton exprefsly found no reflecs 
tion where the thicknefs was ?ths or more of the sy3.ooth 
part of an inch. 

All this while the glaffes.are ftrongly repelling each other, 
for great preffure is neceflary for continuing the appearance 
of thofe' colours, and they vanifh in {uccefion as the preffure 
is diminifhed. This vanithing of the colours is a proof 
that the glaffes are moving off from each other, or repel- 
ling each other. But we can put an end to this repulfion by 
very {trong preffure, and at the fame time fliding the glaffes 
on each other. We do not pretend to account fo; this ef- 
fe& of the fliding motion ; but the faét is, that by fo doing, 
the glaffes will cohere with very great force, fo that we 
fhall break them by any attempt to pull them afunder. 
It commonly happens (at leaft it did fo with us), that in this 
fliding compreffion of two {meoth flat plates of glafs they 
feratch and mutually deftroy each other’s furface. It is 
alfo worth remarking, that different kinds of glafs exhibit 
different properties in this refpeét. Flint glafs will attract 
even though a filk fibre lies double between them, and they 
much more readily cohere by this fliding preffure. 

Here then are two diftances at which the plates of glafs 
attract each other; namely, when the filk fibre is interpofed, 
and when they are forced together with this fliding motion. 
And in any intermediate fituation they repel each other. 
We fee the fame thing in other folid bodies. 
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Two pieces Lead an 


of lead made perfe€tly clean, may be made to cohere by iron. 


grinding them together in the fame manner. [It is in this 
way that pretty ornaments of filver are united to iron. 
The piece is {craped clean, and a {mall bit of filver like a 
fith fcale is laid on. ‘The die which is to ftrike it into a 
flower or other ornament is then fet on it, and we give it a 
{mart blow, which forces the metals into contaé as firm as 
if they were foldered together. It fometimes happens that 
the die adheres to the coin fo that they cannot be fepara- 
ted: and it is found that this frequently happens, when 
the engraving+is fuch, that the raifed figure is not complete- 
ly furrounded with a fmooth flat ground. 
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caufe of this is curious. When the coin has a flat furface c2ufe 


all around, this is produced by the moft prominent part of get 


the die. 
the air which filled ‘the hollow of the die. As the preffure 
goes on, the metal is fqueezed up into the hollow of the 
die; but there is {till air compreffed between them, which 
cannot efcape by any paflage. It is therefore prodigioufly 

condenfed, 


The probable Probable 


the ™ 
7 é dher 
This applies to the metal, and completely confines to the coi 


af eR 


length ofeendenfed, and exerts an elaiticity proportioned. to the 
aterial:. condenfation. 
metal when the ftroke is over. The hollow part of the 
die has not touched the metal all the while, and we may 
fay that the impreffion was made by air. If this air 
efcape by any engraving reaching through the border, they 
cohere infeparably. 

We have admitted that the glafs plates are in contact 
when they cohere thus firmly. But we are not certain of 
this: for if we take thefe cohering elaffes, and touch 

them with water, it quickly infinuates itfelf between them. 
Yet they ftill cohere, but can now be pretty eafily fepa- 

23 rated. ; 
epulfion It is owing to this repulfion, exerted through its proper 
je caufe fphere, that certain powders fwim on the furface of water, 
pone and are wetted with great difficulty. Certain infeéts can 
ing in a Tun about on the furface of water. They have brufhy feet, 
nid fpe~ which occupy a confiderable furface ; and if their fteps are 


fcally viewed with a magnifying glafs, the furface of the water 
eee feen depreffed all around, refembling the footfteps of a 
: man walking on feather-beds. ‘Chis is owing to a repul- 
Ives, : & P 


fion between the brufh and the water. A common fly 
cannot walk in this manner on water. Its feet are wetted, 
becaufe they attraét the water inftead of repelling it. A 
fteel needle, wiped very clean, will lie on the furface of wa- 
ter, making an impreffion as a great bar would make ona 
feather bed; and its weight is lefs than that of the difplaced 
water. A dew drop lies on the leaves of plants without 
touching them mathematically, as is plain from the extreme 
brilliancy of the reflection at the pofterior furface; nay, 
it may be fometimes obferved that the drops of rain lie on 
the furface of water, and roll about on it like balls on a 
table. Yet all thefe fubftances can be wetted; that is, wa- 
ter can be applied to them at fuch diftances that they at- 
tract it. 
What we faid a little ago of water infinuating itfelf be- 
tween the glafs plates without altogether deftroying their 
cohefion, fhows that this cohefion is not the fame that obtains 
between the particles of one of the plates; that is, the 
' two plates are not in the ftate of one continued mafs. It 
is highly probable, therefore, that between thefe two ftates 
there is an intermediate ftate of repulfion, nay, perhaps many 
fuch, alternated with attractive ftates. : 
A piece of ice is elaftic, for it rebounds and it rings. 
Its particles, therefore, when compreffed, refile; and when 
ftretched, contract again. ‘Vhe particles are therefore in the 
ftate reprefented. by Bin figure 1. aéted on by repulfive 
forces, if brought nearer ; and by attractive forces, if drawn 
further afunder.  Ice’expands, like all other bodies, by heat. 
Tt abforbs a, vaft quantity of fire; which, by combining its 
attractions and repulfions with thofe of the particles of ice, 
changes completely the law of action, without making any 
fenfible change in the diftance of the particles, and the ice 
becomes water. In this new ftate the particles are again in 
limits between attra¢tive and repulfive forces ; for water has 
been fhown, by the experiments of Canton and Zimmerman, 
to be elaftic or compreffible. It again expands by heat. It 
again abforbs a prodigious quantity of heat, and becomes 
elaftic vapour ; its particles repelling each other at all di- 
ftances yet obferved. The diftance between the particles 
of one plate of glafs and thofe of another which lies on it, 
and is carried by it, is a diftance of repulfion; for the force 
which fupports the upper piece is a¢ting in oppofition to its 
weight. This diftance is lefs than that at which, it would 
fufpend it below it with a filk fibre interpofed ; for no prif 
matic colours. appear between them when the filk fibre is 
interpofed. But the diftance at which glafs attra€is water 
is much lefs than this, for no colours appear when glals is 
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This ferves to feparate the die from the 


This diftance is Iefs, and not greater, Strength of 


wetted with water, 
Materials. 
anh ane 


than the other ; for when the glaffes have water interpofed 
between them inftead of air, it is found, that when any par- 
ticular colour appears, the thicknels of the plate of water is 
to-that of the plate of air which would produce the fame 
colour nearly as 3 to 4.. Now, if a piece of glafs be wet- 
ted, and exhibit no colour, and another piece of glafs be fim- 
ply laid on it, no colour will appear; bunt if they are ftrong- 
ly preffed; the colours appear in the fame manner as if the 
glaffes had air between. Alfo, when glafs is imply wetted, 
and the film of water is allowed to evaporate, when it is 
thus reduced to a proper thinnefs, the colours fhow them- 
felves in great beauty. : 29 
Thefe are a few of many thoufand faéts, by which it is Particles 
unqueftionably proved that the particles of tangible matter of matter 
are connected by forces aQting at a diftance, varying with eae hii 
: ; : y forces 
the diftance, and alternately attraCtive and repulfive. If Qing ae 
we reprefent thefe forces as we have already done in fig. 1. diftance. 
by the ordinates Cc, Dd, Ee, F/, &c. of a curve, it is 
evident that this curve mutt crofs the axis at all thofe di- 
ftances where the forces change from attractive to repul- 
five, and the curve muft have branches alternately above 
and below the axis. i 
All thefe alternations of attra€tion and repulfion take 
place at fmalland infenfible diftances. At all fenfble diftan- 
ces the particles are influenced by the attraction of gravita- 
tion; and therefore this part of the curve muft be a hyper- 


What is the form of 


the curve correfponding to the fmalleft diftance of the par- 

ticles? that is, what is the mutual aétion between the par- 

ticles juft before their coming into abfolute contact? Ana- 

logy fhould lead us to fuppole it to be repulfion : for foli- 

dity is the laft and fimpleft form of bodies with which we 

are acquainted.—-Fluids are more compounded, containing 

fire as an effential ingredient. We fhould conclude that 

this ultimate repullion is infuperable, for the hardeft bodies 

are the moft elaftic. We are fully entitled to fay, that this 

repelling force exceeds all that we have ever yet applied 

to overcome it; nay, there are good reafons for faying 

that this ultimate repulfion, by which the particles are kept 

from mathematical contaét, is really infuperable in its own 

nature, and that it is impoflible to produce mathematical 

contact. 20 
We shall juft mefition one of thefe, which we confider Mathema- 

ag unanfwerable. Suppofe two atoms, or ultimate particles tical con- 

of matter A and B, Let A beat reft, and B move up to oe impol 

it with the velocity 2; and let us fuppofe that it comes into i 

mathematical contact, and impels it (according to the com- 

mon acceptation of the word). Both move with the veilo- 

city 1. This is granted by all to be the final refult of the 

collifion. Now the inftant of time in which this commu- 


bola whofe equation is y = —. 


nication happens is no part either of the duration of the 


folitary motion of A, nor of the joint motion of A and B: 
It is the feparation or boundary between them. It is at 
once the end of the firft, and the beginning of the fecond, 
belonging equally to both. A was moving with the 
velocity 2. The diflinguifhing circumftance therefore of 
its mechanical ftate is, that it has a determination (however 
incomprehenfible) by which it would move for ever with 
the velocity 2, if nothing changed it. This it has during 
the whole of its folitary motion, and therefore in the lait 
inftant of this motion. In like manner, during the whole 
of the joint motion, and therefore in the firft inflant of this 
motion, the atom A has a determination by which it would 
move for ever with the velocity 1. In one and the fame 
inftant, therefore, the atom A has two incompatible deter- 
minations. Whatever:notion we can form of this % 

which 
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Strength of which we call velocity, asa diftinétion of condition, the 

ipbhes LA fame impoffibility of conception or the fame abfurdity oc- 
curs. Nor can it be avoided in any other way than by 
faying, that this change of A’s motion is brought about 
by infenfible gradations ; that is, that A and B inflience 
each other precifely as they would do if a flender {pring 
‘were interpofed. "T’he reader is defired to look at what we 
have faid in the article Puysics, § &2. 

The two magnets there fpoken of are good reprefen- 
tatives of two atoms endowed with mutual powers of re- 
pulfion ; and the communication of motion is accomplifhed 
in both cafes in precifely the fame manner. 

If, therefore, we fhall ever be fo fortunate as to difcover 
the law of variation of that force which conneéts one arom 
of matter with another atom, and which is there‘ore charac- 
teriftic of matter, and the ultimate fource of all its fenfible 
qualities, the curve whofe ordinates reprefent the kind and 
the intenfity of this atomical force will be fomething like 
that fketched ia fig. 2. The firft branch an B will have 
AK (perpendicular to the axis AH) for its affymptote, 
and the laft branch /mo will be to all fenfe a hyperbola, 
having AO for its affymptote; and the ordinates /1L, mM, 


: 
Ame exprefling 


i I 
&c. will be proportionalto AL” 


the univerfal gravitation of matter. It will have many 
branches BLC, DdE, FG, &c. expreffing attractions, 
and alternate repulfive branches Cc Dy’ Ee F, Gg H, &c. 
All thefe will be contained within a diftance A H, which 
does not exceed a very minute fraction of an inch, . 
The fim: The fimpleft particle which can be a conftituent of 
pleft ex- -a body having length, breadth, and thicknefs, muft confift 
ae four fwch-atoms, all of which combine their influence on 
fits of four €ach atom of another fuch particle. It. is evident that 
atoms. the curve which expreffes the forces that conne&t two fuch 
particles mutt be totally different from this original curve, 
this hylarchic principle. Suppofing the laft known, our 
mathematical knowledge is quite able to difcover the firft; 
‘but when we proceed to compofe a body of particles, each 
‘of which confilts of four fuch particles, we may venture to 
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fay, that the compound force which conneés them is al-: 


moft beyond our fearch, and that the difcovery of the pri- 
mary force from an accurate knowledge of the corpufcular 
forces of this particular matter is abfolutely out of our 
power. | 

All that we can learn is, the poffibility, nay the certain- 
ty, of an innumerable Variety of external fenfible forms and 
qualities, by. which different kinds of matter will be diftin- 
guifhed, arifing from the number, the order of compofition, 
and the arrangement of the fubordinate particles of which 
-a particle of this or that kind of matter is compofed. All 
thefe varieties will take place at thofe fmall and infenfible 
diftantes which are between A and H, and may produce 
all that variety which we obferve in the tangible or mecha- 
nical forms of bodies, fuch as elafticity, ductility, hardnefs, 
foftnefs, fluidity, vapour, and all thofe unfeen’ motions “or 
ations which we-obferve in fufion and congelation, eva- 
poration and condenfation, folution and precipitation, cry- 
itallization, vegetable and animal affimilation and fecre- 
tion, &c. &c. &c. while all bodies muft be, ina certain de- 
gree, elaftic, all muft gravitate, and all muft be imcompene- 
trable. : 

This general and fatisfa€tory refemblance between the 
appearances of tangible matter and the legitimate confe- 
‘quence of this general hypothetical property of an atom of 


matter, affords a confiderable probability that fuch is the 


origin of all the phenomena. We earneftly recommend to 
our readers a careful’ perufal of Bofcovich’s celebrated trea- 
tife. A careful perufal is neceflary for feeing its value; and 
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riothing will bé got by a hafty look at ft, The reader will St-enzthi a 

‘be particularly pleafed with the facility and evidence with Materials 

which the ingenious author has dednced all the ordinary 

principles of mechanics, and with the explanation which he 

has given of fluidity, and his deduGtion from thence of 

the laws of hydroftatics. No part of the treatife is more 

valuable than the do@rine of the propagation of preffure 

through folid bodies. This, however, is but juft touched 

on in the courfe of the invettigation of the principles of 

mechanics. We fhall borrow as much as will fuffice for 

our prefent inquiry into the ftrength of materials ; and we 

trult that our readers are not .difpleafed with this general 

{ketch of the doétrine (if it may be fo called) of the co- 44 

hefion of bodies. It is curious and important in itfelf, The doce | 

and is the foundation of all the knowlede we can acquirettine of cas 

of the prefent article. “We are forry to fay that it is aslo yet 
: Ba EE a new fub= 

yet a new fubject of ftudy ; but it is a very promifing ONE, jeg, 

and we by no means defpair of feeing the whole of chemi- 

itry brought by its means within the pale of mechanical 

{cience. The great and diftinguifhing agent in chemiftry 

is heat, or fire the canfe of heat; and one of its moft fins 

gular effects is the converfion of bodies into elaftic vapour. 

We have the cleareit evidence that this is brought about 

by mechanical forces: for it can be oppofed or prevented 

by external preffure, a very familiar mechanical force. We 

may perhaps find another mechanical force which will pre. 

vent tufion. 


Havine now made our readers familiar with the mode 
of action in which cohefion operates in giving ftrength to 
folid bodies, we proceed to confider the ftrains to which 
this ftrength is oppofed. 

A piece of folid matter is expofed to four kinds 
ftrain, pretty different in the manner of their operation. 93 

1. It may be torn afunder, asin the cafe of ropes, ftretch! Strains ta | 
ers, king-poits, tye-beams, &c. shots é J 

2. It may be crufhed, as in the cafe of pillars rere 
clalbehk: | 2 tei an oppoted 

3. It may be broken acrofs, as happens to a joift or lever 
of any kind. 

4. It may be wrenched or twifted, as in the cafe of the 
paxle of a wheel, the nail of a prefs, &c. 
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I. Ir may BE PULLED ASUNDER. 


This is the fimpleft of all ftrains, and the others are thi Naseer 
deed modifications of it. To this the force of cohefion is™ay be 
direéily oppofed, with very little modification of its action Pre 
by any particular circumftances. 

When a long cylindrical or prifmatic body, fuch as arod 
of wood or metal, or a rope, is drawn by one end, it muft 
be refifted at the other, in order to bring its cohefion into 
action. When it is faftened at one end, we cannot conceive 
it any other way than as equally ftretched in all its parts ; 
for all our obfervations and experiments on natural bodies 
concur’ in fhowing us that the forces which conne& their 
particles, in any way whatever; are equal and oppofite. ‘This 
is called the third law of motion; and we admit its univer- 
fality, while we affirm that it is purely experimental (fee 
Puysics). Yet we have met with diflertations by perfons 
of eminent knowledge, where propofitions are maintained 
inconfiftent with this. During the difpute about the com: 
munication of motion, fome of the ableft writers have faid, 
that a {pring compreffed or ftretched at the two ends was 
gradually lefs and lefs compreffed or ftretched from the ex- 
tremities towards the middle: but the fame writers acknow- 
ledged the univerfal equality of a€tion and reaGtion, which 
is quite incompatible with this ftate of the {pring. No fuch 
inequality of compreflion or dilatation has ever been obfer» 

ved 3 
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rength Tyed ; and a little reflection will fhow it to be impoffible, in 
aterials. confiftency with the equality of action and reaction. 


Since all parts are thus equally ftretched, it follows, that 
the ftrain in any tranfverfe {eétion is the fame, as alfo in 
every point of that fe€tion, If therefore the body be {fup- 
pofed of a homogeneous texture, the cohefion of the parts 
ig equable ; and £fince every part is equally ftretched, the 
particles are drawn to equal diftances from their -quiefcent 
politions, and the forces Which are thus excited, and now 
exerted in oppofition to the ftraining force, are equal. This 
external force may be increafed by degrees, which will gra- 


‘dually feparate the part of the body more and’ more from 


each other, and the conneéting forces increafe with this in- 
creafe of diftance, till at laft the cohefion of. fome particles 
is overcome. This. muft be immediately followed by a 
rupture, becaufe the remaining forces are now weaker than 
before. 

It is the united force of cohefion, immediately before the 
difunion of the firft particles, that we call the sTRENGTH of 
the feftion. It may alfo be properly called its aBsoLuTE 
STRENGTH, being exerted in the fimpleft form, and not mo- 
dified by any relation to other circumftances. =, > 

If the external force has not produced any permanent 


bance to be Change on the body, and it therefore recovers its former di- 
yitended tomenfions when the force is withdrawn, it is plain that this 
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ftrain may be repeated as often as we pleafe, and the body 
which withftands it once will always withftand it. It is 
evident that this fhould be attended to in all conftructions, 
and that in all our inyeftigations on this fubjeé&t this fhould 
be kept ftri€ly in view. When we treat a piece of foft 
clay in this manner, and with this precaution, the force em- 
ployed muft be very fmall. If we exceed this, we produce 
a permanent change. ‘The rod of, clay is not indeed torn 
afunder; but it has become fomewhat more flender: the 
number of particles in a crofs fection is now imaller; and 
therefore, although it will again, in this new form, fuffer, or 
allow an endlefs repetition of a certain ftrain without any far- 
ther permanent change, this {train is fmaller than the former. 

Something of the fame kind happens in all bodies which 
receive a seTT by the ftrain to which they are expofed. All 
duGtile bodies are of this kind. But there are many bodies 
which are not duétile. Such bodies break completely when- 
ever they are flretched beyond the limit of their perfect ela- 
fticity. Bodies of a fibrous ftru€ture exhibit very great 
varieties in their cohefion. In fome the fibres have no la- 
teral cohefion, as in the cafe of arope. ‘ihe only way in 
which all the fibres can be made to unite their ftrength is, 
to twift them together. ‘This caufes them to bind each other 
fo faft, that any one of them will break before it can be 
drawn out of the bundle. _In other fibrous bodies, fuch as 
timber, the fibres are held together by fome cement or glu- 
ten. . This is feldom as ftrong as-the fbre. Accordingly 
timber is much eafier pulled afunder in a dire&tion tranfverfe 
to the fibres. ‘There is, however, every poffible variety in 
this particular. 

In ftretching and breaking fibrous bodies, the vifible 
extenfion is frequently very confiderable. This is not fole- 
ly the increafing of the diftance of the particles of the cohe- 
ring fibre : the greateft part chiefly arifes from drawing’ the 
crooked fibre ftraight. In this, too, there is great diverfity 5 
and it is accompanied with important differences in their 
power of withitanding a ftrain. In fome. woods, fuch as 
fir, the fibres on which the ftrength moit depends are very 
ftraight. Such weods are commonly very elaftic, do not 
take a fett, and break. abruptly when overitrained : others, 
fuch as oak and birch, have their refifting fibres very undu- 


lating and crooked, and ftretch very feniibly by a ftrain. 


‘They are very liable to take a fet, and they do not break fo 
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fuddenly, but give warning by complaining, as the carpenters vier of 
gall it ; that is, by giving vilible figns of a derangement ro Minis pb i 
texture. Hard bodies of an uniform glafly itructure, or 
granulated like ftones, are elaltic through the whole extent 
of their cohefion, and take no fett, but break at once when 
overloaded. : 
Notwithfanding the immenfe variety which nature exhi- 
bits’in the ftru€ture and cohefion of bodies, there are cer- 
tain general faéts of which we may now avail ourfelves with 
advantage. In particular, 37 
‘The abfolute cohefion is proportional to the area of The abfo. 
the feGion, This mult be the cafe where the texture is lute cohe- 
perfedtly uniform, as we have reafon to think it is in glafs Rahat 
and the du@iile: metals. The cohefion:of each particle) opartion: 
being alike, the whole cohefion muft be proportional al to the 
to their number, that is, to the area of the {¢Gion. Thearea of the 
fame muft be admitted with refpect: to bodies of a giianula. Con rer- 
ted texture, where the granulation is regular and uniform. (3 thera 
The fame mutt be admitted of fibrous bodies, if we fuppofe tending 
their fibres equally ftrong, equally denie, and fimilarly dif. force. 
pofed through the whole fe&ion ; and this we mult eather 
{uppofe, or mutt {tate the diverfity, and meafure the cohe- 
fion accordingly. 
We may therefore affert, as a general propcfition on this 
fubje&t, that the abfolute ftrength in any part of a body by 
which it refifts being pulled afunder, or the force which 
mult be employed to tear it afunder in that part, 1s propor 
tional to the area of the feétion perpendicular to the ex- 
tending force. 
~'Therefore all cylindrical or prifmatical rods are equally 
ftrong in every part, and will break alike in any part 3 and 
bodies which have unequal feétions will always break in the 
flendereft part. The length of the cylinder or prifm has 
no effe&t on the ftrength ; and the vulgar notion, that it is 
eafier to break a very long rope thana fhort one, is a very 
great miftake. Alfo the abfolute ftrengths of bodies 
which have fimilar {e&tions are proportional to the fquares 
of their diameters or homologous fides of the fection. 
‘The weight of the body itfelf may be employed to ftrain 
it and to break it. It is evident, that a rope may be fo 
long as to break by its own weight. When the rope is 
hanging. perpendicularly, althongh it is equally ftrong in 
every part, ic will break towards the upper end, becaufe the 4 
ftrain on any part is the weight of all that is below it. Its clative 
RELATIVE STRENGTH in any part, or power of withftand- Mrength, 
ing the ftrain which is aétually laid on it, is inverfely ‘as the 
quantity below that part. 
When the rope is ftretched horizontally, as in towing a 
fhip, the ftrain, arifing from its» weight often bears a very 
fenfible proportion to its whole ftrength. 
Let AEB (fig, 3.) be any portion of fuch a rope, and 
AC, BC be tangents to the curve into which its gravity 
bends it: Complete the parallelogram ACED. It is well 
knowa thatthe curve is a catenaria, and that DC is per- 
pendicalar to the horizon; and that DC is to AC as the 
weight of the rope AEB to the ftrainat A. 
In order that a fulpended heavy body may be equally 


‘able in every part te carry its own weight, the fe€tion .in 


that part mutt be proportional to the folid contents of all 
that is below it.. Suppofe it a*conoidal {pindle, jormed by 
the revolution of the curve A ae (fig. ¢.) round the axis 
CE. We muft have AC?2:ac?= ALB fol. :@E¢@ fol. 
This condition requires the logarithmic curve for A aé, of 
which C.c.is the axis. 

Thefe are the chief general rules which can be fafely de- 
duced from our cleareft notions of the cohcfion of bodies, 
In order to make any practical ufe of them, it is proper to 
have fome meafures of the cohefion of fuch bodies as are 

rf p yee ‘comes 


$ T ® 
Strength of commonly. employed in our mechanics, and other ftrudtures 
Materials. Where they are expoted to this kind of ftrain. 'Thefe 
Secor eoescumer : : 

3 muft be deduced folely from experiment. Therefore they 
Theeohe- mutt be contidered as no more than general values, or as 
fion of me- the averages of many puticular trials, The irregularities 
Raine Pel dei. very great, becaufe none of the {fubftances are conflant 

N various . . + . 
circumftan.” their texture and firmnefs. Metals differ by a thoufand 
ces. circumftances unknown to us, according to their purity, to 
the heat with which they were melted, to the moulds in 
which they were caft, and the treatment they have after- 
wards received, by forging, wire-drawing, tempering, &c. 

It is a very curious and inexplicable faQ, that by forging 
a metal, or by frequently drawing it through a fmooth 
hole in a fteel plate, its cohefion is greatly increafed. This 
operation undoubtedly deranges the natural fituation of the 
particles. They are {queezed clofer together in one direc- 
tion; but it is not in the diretion in which they refit the 
fraGture. In this dire€tion they are rather feparated to a 
greater diftance. The general denfity, however, is augment- 
ed in all of them except lead, which grows rather rarer by 
wire-drawing : but its cohefion may be more than tripled 
by this operation. Gold, filver, and brafs, have their co- 
hefion nearly tripled ; copper and iron have it more than 
doubled. In this operation they alfo grow much harder. 
It is proper to heat them to rednefs after drawing a little. 
This is called nealing or annealing. It foftens the metal again, 
and renders it fufceptible of another drawing without the 
rifle of cracking in the operation. 

We do not pretend to give any explanation of this re- 
markable and very important fa&, which has fomething re- 
fembling it in woods and other fibrous bodies, as will be 
mentioned afterwards. 

The varieties in the cohefion of ftones and other minerals, 
and of vegetable and animal fubftances, are hardly fufcep- 
tible of any defeription or claffification. . 

We fhall take for the meafure of cohefion the number of 
ail pounds avoirdapois which are juft fufficient to tear afunder 
ftrength arod or bundle of one inch fquare. From this it will be 
of dutevent eafy to compute the ftrength correfponding to any“other 
metals. dimenfion. 
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if, Mrraus. 
Ibs. 
20,000 
24,000 
40,000 
43,000 
19,500 
22,000 
31,9¢0 
34,070 
37,200 
42,000 
59,000 
638,000 
75,0CO 
84,000 
71,090 
120,000 
150,C0Q 
3,100 
3,600 
3;800 
§,200 
6,509. 


Gold, caft 


Silver, caft - 


rJepan 

| Barbary 
Copper, caft { Hungary 

| Anglefea 

LSweden 


Tron, caft - 


Ordinary 
Iron, bar —_~ bas : 
eft Swedifh and Ruffian 
Horfe- nails is 
Soft $ 
Razor temper 
{ Malacca 
Banca (e 
< Block - 
| Englith block 


— grain 


Steel, bar 


Tin, caft 
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Ihe. 

S60 
3,000 
2,600 
2,900 


Lead, ecaft * 
Regulus of antimony 
Zine ie 
Bifmuth a . 4 
4t } 
It is very-remarkable that almoft all the mixtures of me-‘Tenacit 
tals ae more tenacious than the metals themfelves. ‘I'he of metals 
fp “ : increafec 
change of tenacity depends much on the proportion of the sure, 
ingredients, and the proportion which produces the mo 
tenacious mixture is different in the different metals. - We 
have fekeGted the following from the experiments of Mufchen- 
broek. ‘The proportion of ingredients here fele@ted is that 
which produces the greateft frength, 


Two parts of gold with one of filver 

Five parts of gold with one of copper 

Five parts of filver with one of copper 

Four parts of filver with one of tin Z 

Six parts of copper with one of tin - 

Five parts of Japan copper with one of Banca 
tin - ae - - 

Six parts of Chili copper with one of Malacca 
tin oe ‘ a 

Six parts of Swedith copper with one of Malac- 
ca tin - : : 

Brafs confifts of copper and zinc in an un- 
known proportion ; its ftrength is _ 

Three parts of block-tin with one part of lead 

Eight parts of block-tin-with one part of zinc 

Four parts of Malacca tin with one part of re- 
gulus of antimony : p 

Eight parts of lead with one of zinc ® 

Four parts of tin with one of lead and one of 
zinc - : f 


28,000 
50,000 
48,500 
41,069 
41,000 


57,008 
60,000 
64,000 


§1,0C0 
10,200 
10,000 


12,000 
4,500 


13,000 


Thefe numbers are of confiderable ufe in the arts. The 
mixtures of copper and tin are particularly interefting in the 
fabric of great guns. We {fee that, by mixing copper 
whofe greateft flrength does not exceed 37,000 with tin 
which does not exceed 6,000, we produce a metal whofe 
tenacity is almoft double, at the fame time that it is harder 
and more ealily wrought. It is, however, more fnfible, 
which is a great inconvenience. We alfo fee that a very: 
{mall addition of zinc almoft doubles the tenacity of tin, 
and increafes the tenacity of lead five times ; and a {mall ade 
dition of lead doubles the tenacity of tin. ‘Thefe are eco- 
nomical mixtures. ‘his is a very valuable information 
to the plumbers for augmenting the ilrength of water. 
pipes. 

By having recourfe to thefe tables, the engineer can pro« 
portion the thicknels of his pipes (of whatever metal) to 
the preflures to which they are expofed. * 


27, Woops. 


We may premife to this part of the table the following 
general obfervations : a 
1. The wood immediately furrounding the pith or heart Tenacity 
of the tree is the weakeit, and its inferiority is fo much trecgth & 
more remarkable as the tree is older. In this affertion, %°°% 
however, we {peak with fome hefitation. Mufchenvrock’s 
detail of experiments is decidedly in the affirmative. Mr 
Buffon, on the other hand, fays, that his experience has 
taught him that the heart of a found tree is the ftrongelt ; 
but he gives no inftances, We are certain, from many ob- 
fervations 


a 


(4) This was an experiment by Mufchenbroek, to examine the vulgar notion that iron forged from old horfe-nails was 


fonger than all others, and {hows its falfity. 
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ngth of fevvationa of cur own on wery darge oaks and firs, that the 
eterials. heart is much weaker than the exterior parts. 

2, ‘he wood next the bark, commonly called the white 
or dea, is alfo weaker than the reft; and the wood gra- 
dually increafes in ftrength as we recede from the centre 
to the blea. 

3. The wood is ftronger in the middle of the trank than 
at the {pringing of the branches or at the root ; and the wood 
of the branches is weaker than that of the trunk. 

4. The wood of the riorth fide of all trees which grow 
in out European climates is the weakeft, and that of the 
fouth-eaft fide is the flrongeft ; and the difference is moft 
remarkable in hedge row trees, and fuch as grow fingly. 
The heart of a tree is never in its centre, but always near- 
er to the north fide, and the annual coats of wood are thin- 
ner on that fide. In conformity with this, it is a general 
opinion of carpenters that timber is ftronger whofe ananal 
: plates are thicker, The trachea or air-veffels are weak- 
: er than the fimple ligneous fibres. ‘Thefe air-veffels are the 
: fame in diameter and number of rows in trees of the fame 

fpecies, and they make the vifible feparation between the 
annual plates. ‘I’herefore when thefe are thicker, they con- 
tain a greater proportion of the fimple ligneous fibrés. 

5. All woods are more tenacious while green, and lofe 
very confiderably by drying after the trees are felled. 

The only author who has put it in our power to judge 
of the propriety of his experiments is Mufehenbroek. He 
has defcribed his method of trial minutely, and it feems 

: unexceptionable. The woods were all formed.into flips 
fit for his apparatus, and part of the flip was cut away 
| to a parallelopiped of 2th of an inch fquare, and therefore 
2th of a fquare inch in fe@tion. ‘The abfolute ftrengths of 
a {quare inch were as follow : 


43 .. lib. lib. 
bfoluve  Tocutt treee 20,100 Pomegranate 9,750 
aly Jujeb- 18,500 Lemon 9,290 
Bis of Beech, oak 17,300 ‘Tamarind 8,750 
food, Orange 15,590 Fir - 8,330 
| Alder + 13,900 Walnut ' $1130 
Elm . $3,200 Pitch pme 45650 
| Mulberry’ 12,500 Quince - 6,750 
| Willow = 2,500 Cyprefs 6,000 
| Ath ° 12,000 Poplar - 55500 
Plum ° 11,800 Cedar = 4,880 

Elder - 10,000 


Mr Mufchenbroek has given a very minute detail of the 
experiments on the afh and the walnut, ftating the weights 

| which were required to tear afunder flips taken from the four 
fides of the tree, and on each fide in a regular progreffion from 
| the centre to the circumference. The numbers of this table 
| corre{ponding to thefe two timbers may therefore be confi- 
| dered as the average of more than 50 trials made of each 
| and he fays that all the others were made with the fame 
care. We cannot therefore fee any reafon for not confi- 
ding in the refults; yet they are confiderably higher than 
thofe given by fome other writers. Mr Pitot fays, on the 
authority of his own experiments, and of thofe of Mr Pa- 


rent, that 60 pounds will juft tear: afunder a fquare line of 


found oak, and that it will bear 50 with fafety. This gives 
8640 for the utmoft ftrength of a {quare inch, which is much 
| inferior to Mufchenbroek’s valuation. 


| We may add to thefe, 
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And of o- Ivory - - > 16,2"70 

her fub- Bone * . 2 5,250 

ances. Hom - “ : 8,750 

Whalebone ws “ . 75500 
‘Tooth of fea-calf ° “ 4,075 


mr 
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The reader will furely obferve, 
prefs fomething more than the utmott cohefion ; for the 
weights are fuch as will very quickly, that is, in a minute 
or two, tear the rods afunder. It may be faid in general, No fub- 
that two-thirds of thefe weights will fenfibly impair. the ftance to 
ftrength after a confiderable while, and that one half is the AL hee 
utmoft that can remain fufpended at them without AGE Cue | 
ever ; and it is this laf allotment that the caginter fiould ree- one half its 
kon upon in his conftru¢tions. There is, however, confiderabile ftrength. 
difference in this refpeét. Woods of a very Rraight fibre; 
fuch as fir, will be lefs impaired by any load which is not fuf- 
ficient to’ break them immediately. 

According to Mr Emerfon, the load which may be fafely 
fufpended to an inch fquare is as follows : 


Tron x 4 - 76,400 
Brafs - “ - 35;609 
Hempen rope “ 19,600 
Ivory ~ . 2 15,;7¢0 
Oak, box, yew, plum-tree - > 73°50 
Elm, afh, beech aay - 6,070 
© Walnut, plum - : 553690 
Red fir, holly, elder, plane, crab - 5,009 
Cherry, hazle - - 4,769 
Alder, afp, birch, willow = - 4,299 
Lead : . : 430 
Freeftone - * - 914 


He gives us a practical rule, that a cylinder whofe dia- 
meter is'd inches, loaded to one-fourth of its abfolute ftrength, 
will carry as follows : 


Tron - 135 

Good rope > 22 ; 
Oak n 14 Cw t. 
Fir - 9 


The rank which the different woods hold in this lift of 
Mr Emerfon’s is véry different from what we find in Mu- 
{chenbroek’s. But precife meafures muft not be expected in 
this matter. It is wonderful that in a matter of fuch un- 
gueftionable importance the public has not enabled fome 
perfons of judgment to make proper trials. ‘They are be- 
yond the abilities of private perfons. 


Ii. Bonies MAY BE CRUSHED. 


It is of equal, perhaps greater, importance to know the it ar peak 
{train which may be laid on folid bodies without danger ofportance to 
erufhingthem. Pillars and pofts of all kinds are expoted to know what 
this ftrain- in its fimpleft form; and there are cafes where they"): eee 
ftrain is enormous, viz. where it arifes from the oblique po- cake) 
fition of the parts; as in the ftuts, braces, and truffles, 
which occur very frequently in our great works, 

It is therefore moft defirable to have fome general know- 
ledge of the principle which determines the ftrength of be= 
dies: in: oppofition: to this kind of ftrain. But untortunately 
we are much more at a lofs in this than in the laft cafes 
The mechanifm of nature is much more complicated in the 
prefent cafe. It, muft be in fome circuitous way that coms 
preffion can have any tendency to tear afunder the parts of 
a folid: body, and-it is very difficult to trace the fteps. 

If we fuppofe the: particles infuperably hard: and in con- 
ta&t, arid difpofed in lines which are in the dire€tion’ of the 
external’ préffures, it does not appear how any preflure can 
difunite the particles’; but this is a gratuitous fuppofition. 

There are infinite odds againft this precife arrangement of 
the lines of particles ; and the compreffibility of all’ kinds of 
matter in fome degree fhows that the particles are in afitus 
ation equivalent to diftance. ‘This being the cafe, and the 
particles, with their intervals, or what 1s’ equivalent to ins 

B2 tervals, 


FR fF m2 
_being in fituations that are oblique with refpe@ to 
the preffures, it mutt follow, that by fqueezing them toge- 
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fome of his original affumptions were as paradoxical, or at Strength 


Strength of tervals, 
leaft as gratuitous, as thefe refults: and thofe, in parti- Materm 


Materials, 
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Their 
ftrenoth 
or power 
of refift- 
ance to 
fucha 
force 


ther in one direétion, they aré made to bulge out or {epa- 
rate in other directions. This may proceed fo far that fome 
may be thus puthed laterally beyond their limits of cohetion. 
The moment that this happens the refiftance to compreflion 
is diminifhed, and the body will now be cruthed together. 


“We may form fome notion of this by fuppofing a number 


of f{pherules, like fmall thot, flicking together by means of 
a cement. Comprefling this in fome particular dire@tion 
caufes the fpherules to a& among each other like fo many 
wedges, each tending to penetrate! through between the 
three which lie below it: and this is the fimpleft, and 
perhaps the only diftin@, notion we can have of the matter. 
We have reafon to think that the conftitution of very ho- 
mogeneous bodies, fuch as glafs, is not very different from 
this. ‘The particles are certainly arranged fymmetrically 
in the angles of fome regular folids. It is only fuch an ar- 
rangement that is confiftent with tranfparency, and with the 
free paflage of light in every dire€tion. . 

If this be the conftitution of bodies, it appears proba 
ble that the ftrength, or the refifance which they are ca- 
pable of making to an attempt to crufh them to pieces, 
is proportional to the area of the fe@tion whofe plane is 
perpendicular to the external force; for each particle being 
fimilarly and equally ated on and refifted, the whole refift- 
ance muft be as their number; that is, as the extent of the 
fection. 

Accordingly this principle is afflumed by the few writers 
who have confidered this fubject ; but we confefs that it 
appears to us very doubtful. Suppofe a number of brittle 


or friable balls lymg on a table uniformly arranged, but not 
cohering nor in contaét, and that a board is laid over them 
and loaded with a weight ; we have no hefitation in faying, 
that the weight neceflary to crufh the whole colleStion is 
proportional to their number or to the area of the feGtion. 


But when they are in conta&t (and {till more if they co- 
here), we imagine that the cafe is materially altered. Any. 


individual ball is crufhed only in confequence of its being 


bulged outwards in the direction perpendicular to the pref- 
fure employed. If this could be prevented by a hoop put 
round the ball like an equator, we cannot fee how any force 
can crufh it. Any thing therefore which makes this bul- 
ging outwards more difficult, makes a greater force neceffa- 
ry. Now this effet will be produced by the mere conta@ 
of the balls before the preffure is applied ; for the centrat 
ball cannot {well outward laterally without pufhing away 
the balls on all fides of it. ‘This is prevented by the fric- 
tion on the table and upper board, which is at leaft equal 
to one third of the preffure. ‘Thus any interior ball becomes 
ftronger by the mere vicinity of the others; and if we 
farther fuppofe them to cohere laterally, we think that ite 
ftrength will be ftill more increafed. 

The analogy between thefe balls and the cohering parti- 
cles of a friable body is very perfe@. We thould therefore 
expect that the ftrength by which it refifts being crufhed 
will increafe in a greater ratio than that of the fe@tion, or 
the {quare of the diameter. of fimilar fe€tions; and: that a 
fquare inch of any matter will bear a greater weight in 
proportion as it makes a part of a greater fection. Ac- 
cordingly this appears in many experiments, as will be no- 
ticed afterwards. Mufchenbroek, Euler, and fome others, 
have fuppoted the itrength of columns to be as the biqua- 
drates of their diameters But Euler deduced this from for- 
mile which occurred to him in the courfe of his algebraic 
analyfis; and he boldly adopts it as a principle, without 
looking for its ioundation in the phyfical affumptions which 
he had made in the beginning of his inveftigation. But 


cular, from which this proportion of the ftrength of co- 
lumns was deduced, were almoft foreign to the cafe; and 
therefore the inference was. of no value. Yet it was recei- 
ved as a principle by Mufchenhroek and by the academiciang 
of St Peterfburgh. We make thefe very few obfervations, 
becaufe the fubje&t is of great praCtical importance ;. and it 
is a great obftacle to improvements: when deference to a 
great name, joinéd to incapacity or indolence, caufes authors 
to adopt his carelefs reverics as principles from which they 
are afterwards to draw important confequences. It mutt 
be acknowledged that we have not as yet eftablithed the re- 
lation between the dimenfions and the ftrength of a pillar on 
folid mechanical principles. . Experience plainly contradicts 
the general opinion, that the ftrength is proportional to the 
area of the fection; but it 1s itil more inconfiftent with 
the opinion, that it is in the quadruplicate ratio of the diame- 
ters of fimilar feétions. 


laws. 

If we fuppofe the body to be of a fibrous texture, having 
the fibres fituated in the direction of the preffure, and flightly 
adhering to each other by fome kind of cement, fuch a body 
will fail only by the bending of the fibres, by which they will 
break the cement and be detached from each other. Some- 
thing like this may be fuppofed in wooden pillars. In fuch. 
cafes, too, it would appear that the refittance mutt be as the 
number of equally refifting fibres, and as their mutual fup- 
port, jointly ; anc, there!ore, as fome funtion of the area 
of the fection. ‘The fame thing muft happen if the fibres. 
are naturally crooked or undulated, as is obferved in many 
woods, &c. provided: we {uppofe fome fimilarity in their 
form. Similarity of fome kind muft always be fuppofed, 
otherwife we need never aim at any general inferences. 

In all cafes therefore we can hardly refufe admitting that 
the ftrength in oppofition to compreffion is proportional ta 
a funétion of the area of the fection. 

As the whole length of a cylinder or prifm is equally 
preffed, it does not appear that the ftrength of a pillar is at 
all affeGted by its length. If indeed it be fuppofed to bend 
under the preffure, the cafe is greatly changed, becaufe it is 
then expofed to a tranfverfe {train; and this increales with 
the length of the pillar. But this will be confidered with. 
due attention under the next clafs of ftrains. 

Few experiments have been made on this fpecies of 
ftrength’ and ftrain. Mr Petit fays, that his experiments, 
and thofe of Mr Parent, fhow that the force neceffary for 
crufhing a body is nearly equal to that which will tear it 
afunder. He fays that it requires fomething more than 60 
pounds on every fquare line to crufh a piece of found oak. 
But the rule is by no means general: Glafs, for inftance, 
will carry a hundred times as much as oak in this way, that 
is, refting on i€; but will not /u/pend above four or five 
times asmuch. Oak will fufpend a great deal more thar 
fir; but fir will carry twice as much asa pillar. Woods 
of a foft texture, although confifling of very tenacious: 
fibres, are more eafily crufhed by their load. 'ihis fottnefs of 
texture is chiefly owing to their fibres not being fraight but 
undulated, and:there being confiderable vacuities between 
them, fo that they are eafily bent laterally and crufhed.. 
When a pott is overftrained by its: load, it is obferved to 
{well fenlibly in diameter. _Increafing the load caufes lon- 
gitudinal cracks or fhivers to appear, and it prefently after 
gives way. ‘his is called crippling. ; 

In all cafes where the fibres lie oblique to the ftrain the 


ftrength is greatly diminifhed, becaute the. parts can then e 
made 
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It would feem that the ratio de- he 
pends much on the internal {tru€ture of the body ; and ex- rah fee d 


periment feems the only method for afcertaining its general peri: 
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ng'th of made to flide en each other, when the cohefion of the ce- 


als 


menting matter 1s overcome. 

Mutchenbroek has given fome experiments on this fubject; 
but they are cafes of long pillars, and therefore do not be- 
long to this place. ‘They will be confidered afterwards. _ 

The only experiments of which we have feen any detail 
(and it is ufele{s to infert mere affertions) are thofe of Mr 
Gauthey, in the ath volume of Rozier’s Journal de Phyjique. 
This engineer expofed to great preffures {mall reCtangular 
parallelopipe.'s, cut from a gieat variety of ftones, and noted. 
the weights which crufhed them. ‘Che following table ex- 
hibits the medium refults of many trials on two very unt- 
form kinds of freeftone, one of them among the hardeft and 
the other among the fofteft ufed in building. 


3 J 


other, that little ufe can be made of them. ‘The fubje& is Strength of 
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of great importance, and well deferves the attention of the Mate! !s 


patriotic philofopher. 


"A fet of good experiments would be very valuable, be- Goo 


is ae 
d ex- 


caufe it is againft this kind of ftrain that we mult guard by yeriments 
judicious conftruction in the molt delicate and difficult pro- meek 


blems which come through the hands of the civil and mili- 
tary engineer. ‘The conftruétion of ftone arches, and the 
con{truction of great wooden-bridges, and particularly the 
conitruétion of the frames of carpentry called ceritres in the 
erection of {tone bridges, are the moft difficult jobs that oc- 
cur. In the centres on which the arches of the bridge of 
Orleans were built fome of the pieces of oak were carrying 
upwards of two tons on every {quare inch of their {cantling. 


wanted. 


19 Column 1 expreffes the length AB of the feétion in All who faw it faid that it was not-able to carry the fourth 
a French lines or 1aths of an inch; column 2d expreffes the part of the intended load. But the engineer underftoot the 
.our  preadth BC; column 3d is the area of the fection in {quare. principles of his art, and ran the rifk: and the refult com- 
pixade lines ; column 4th is the number of ounces required tocruth pletely juitified his confidence ; for the centre did not coms 
is the piece ; column 5th is the weight which was then borne plain in any part, only it was found too fupple; fo that it. 
| by each: fquare line of the fection ; and column 6th is the went out of fhape while the haunches only of the arch were 
| round numbers to which, Mr Gauthey imagines that. thofe laid on it. ‘The engineer correéted this by loading it at the 
in column 5th approximate. crown, and thus kept it completely in fhape during the pro- 
Hard Stone ser Mesias (old) of the Academy of Peterfburghe 
ea ae nthe Memoirs (0 or the Academy of Peterfburgl 
AB Be ABx BC Woe at . 2 for 1778, there is a ‘differtation by alte on this fabjees 
: 8 8 a 43 11 ats the particularly limited to the ftrain on columns, in which. 
2 ia ety ae baie ie 233 . the bending is taken into the account. Mr Fufs has treat« 
3 8 16 128 4496 3591 3° ed the fame fubje& with relation to carpentry in a fubfequent 
3 volume. But there is little in thefe papers befides a dry mae 
ole PROBS thematical difquifiti ding on affumptions which (to- 
iguihtion, proceeding om ailumptions whic (to 
s 9 16 tae 59 319 4 {peak favourably) are extremely gratuitous. The moft ims- 
Bes ee we eA) eee ned fadplenber oF the comptelion. is Wholly oreeloaes. 
3 portant conlequence of the compretiiion is wholly overlooKe 
| 6 13 618 aca (oie 9 9 ed, as we fhall prefently fee. Our knowledge of the mes 
7 18 at Aa? one od if chanifm of cohefion is as yet far too imperfeét to entitle us. 
Little can be deduced from thefe experiments: ‘The 1ft and to:a confident application ef mathematics. Experiments. 
3d, compared with the 5th and 6th, fhould furnifh fimilar fhould be multiplied. 52 
: yefults; for the 1ft and sth are refpectively half of the 3d ‘Fhe only way. we can hope to make thefe experiments How they: 
| and 6th: but the 3d is three times ftronger (that is,a line ufeful is-to pay a careful attention to the manner in which 2"¢ to be 
of the 3d) than the firft, whereas the 6th is only twice as the fraéture is. produced. By. difcovering the general Laas 
| ftrong as the sth. ; {emblances in this particular, we advance a ftep in our power 
Tt is evident, however, that the ftrength increafes much of introducing mathematical meafurement. ‘Thus, when a 
fafter than the aréa of the feétion, and that a fquare linecan — cubical piece of chalk is flowly crufhed between *he chaps 
¢arry more and more weight, according as it makesa part of ofva vice, we fee it uniformly {plit in a furface oblique to the 
a larger and larger fection. . In the feries of experiments on preflure, and the two: parts then flide along the furface of 
the foft ftone, the individual ‘ftrength of a fquare line feems frafture: This fhould lead us to examine mathematically 
to increafe nearly in the proportion of the fection of which it what relation there is between this furface of fra€ture and. 
: makes a part. the neceflary force; then we fhould endeavour to determine 
| Mr Gauthey deduces, from the whole of his numerous-exe experimentally the pofition of this furface. Having difco- 
| periments, that a pillar of hard ttone of Givry, whofe fection vered fome general law or-refemblance in this cireumftance,., 
| is a{quare foot, will bear with perfeét fafety 664,000 pounds, we fhould try what mathematical hypothefis will agree with. 
| and that its extreme ftrength is 871,000, and the {malleft this. Having found ene, we may then apply our fimpleft. 
: firength obferved in any of his experiments was 460,000. The notions of cohefion, and compare the refult of our computa- 
| foit bed of Givry ftone had for its fmalleft ftrength 187,000, tions with experiment. Weare authorifed to fay, that aferies.. 
| for its greateft 311,000,. and for its fafe load 249,000. Good of experiments have been made in this way, and that their ree 
| brick will carry with fafety 320,005; chalk will carry only fults have been very uniform, and therefore fatisfactory, and 
| 9000. The boldeft piece of architeéture in this refpe&t which that they will foon be laid before the public as the foundae- 
he has feen is a pillar in the church of All-Saints at Angers. tions.of {uccefsful praGtice in the conftruétion of arches. 
It is 24 feet long and 11 inches fquare, and is.loaded with ll. AB 
60,000, which is not 4th of what is neceffary for crufhing it. s SE RE SORE BT MS HOR ss 53 
| We may obferve here by the way, that Mr Gauthey’s The moft wfual, and the greateft ftrain, to. which’ mate-!¢ is of ima. 
| meafure of the fu'pending ftrength of ftone is vaftly {mall in rials-are. expofed, is that-which-tends to break-them tran{z POrtance 
oes s ee s : . : Lf : ie . to know 
proportion to its power of fupporting a load laid above it. verfely. It is feldom, however, that»this is.done in-a mane Phat frais 
| He finds that a prifm of the: hard bed of Givry, of a foot — ner perfectly fimple ; for whem a beam projects horizontally wit! break 
| fection, is torn afunder by 4600 pounds; and if it. be from a wall, and a weight is fufpended ‘from its-extremity, @ body 
| firmly fixed horizontally in.a wall, it will be broken by a the beam is-commonly broken. near the wall; and the inter. @n{verfes 
5. weight of 56,000 fufpended a foot fromthe wall, Titreft mediate part has performed the- funGions of. a lever. I¢'”” 
eng on.two props ata foot diftance, it will be broken by 206,cco -fometimes, though rarely, happens that. the pin inthe 


laid on its middle. ‘Thefe experiments agree fo ill with each 


joint of a pair of pincers or {ciffars is cut through by the: 
firain oe 
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Strength of ftrain ; and this is almof the only cafe of a fimple traniverfe 
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The 
ftrength 
af a lever 


fracture. Being fo rare, we may content ourfelves with 
faying, that in this cafe the ftrength of the piece is prapor- 
tional. to the area of the feétion. 

Experiments were made for difeoverinz the refiftances 
made by bodies to this kind of ftrain in the fallowiag manner : 
Two iron bars.were difpofed horizontally at an inch daftances 
a third hung perpendicularly between them, being fupported 
by a pin made of the fubftance to be examined. ‘f'his pin was 
made of a prifmatic form, fo asto fit exaGtly the holes in 
the three bars, which were made very exaét, and of the fame 
fize and fhape. A feale was fufpended at the lower end of 
the perpendicular bar, and loaded till it tore out that part of 
the pin which filled the middle hole. This weight. was evi- 
dently the meafure of the lateral cohefion of two feétions. 
‘The fide-bars were made to grafp the middle bar pretty 
ftrongly between them, that there might be no diftance im- 
pofed between the oppofite preflures. This would’ have 
combined the energy of a. lever with the purely tranfverfe 
preflure. For the fame reafon it was neceflary that the in 
ternal parts of the holes fhould. be no fmaller than the edges. 
Great irregularities occurred in- our firft experiments from 
this caufe, becaufe the pins were fomewhat tighter within 
than at the edges ;, but when this was correéted they were 
extremely regular. We employed three fets of holes, viz: 
2 cirele,, a fquare (which: was oceafionally made a rectangle 
whofe length was twice its breadth), and an equ'lateral tri- 
angle. We found in all our experiments: the ftrength ex- 
actly, proportional to the area of the feGtion, and quite in 
dependent of its figure or pofition, and we found it confi- 
derably above the dire& cohefion; that is, it took confider- 
ably more than twice the force totear out this middle piece 
than to tear the pin afunder by a dire& pull. A piece of 
fine freeftone required 205 pounds to pull it dire@tly afun- 
der, and. 575 to:break it in this way. ‘The difference was 
very conftant in anyone fubftance, but varied from $ds to $ds 
in different. kinds of matter, being fmalleft. in bodies of a 
fibrous texture.. But indeed we could not make the trial on 
any! bodies of confiderable cohelion, becaufe they required 
fuch forces as.our apparatus could not fupport. Chalk, 
clay baked in the fun, baked fugar, brick, and freeftone; 
were the:ftrongeft' that we could examine. 

But the more common cafe, where the energy of a lever 
intervenes, demands a minute examination: 

Let DABC (fig. 5.n° 1.) be avertical fection of a prifmas 
tic folid (that is, of equal fize throughout), projeting hori+ 
zontally from a wall in which it is firmly fixed ; and Ict a 
weight P be‘hung on it at B, or let any power P a& at B 
in a direGtion perpendicular to AB.. Suppofe the body of 
infuperable ftrength in: every part except in the vertical fee= 
tion DA, perpendicular to its length. It muft break in 
this fection only.. Let the cohefion be uniform over the 
whole of this feétion ; that is, let. each of the adjoining: par- 
ticles. of the two parts:cohere with an equal force:f. 

There are two: ways in which it may: break. 'The part 
ABCD may fimply flide down along the furface of fraéture; 
provided that the power aéting:at B is: equal. to the accu- 
mulated force which is exerted by every. particle of the fec- 
tion in the dire€tion AD. 

But fuppofe this effectually prevented by fomething: that 
fupports.the point A. Vhe action ati P tends to-make’the 
body turn round A (orround.a horizontal line:pafling thro’ 
A at right angles to AB) as rounda joint. This it:can- 
not.do without feparating at the line DA. In this cafe 
the, adjoining particles:at D or at E will be feparated ho- 
sizontally. But: their cohefion refifts this feparation. In 
order, therefore, that the: fracture may: happen,. the: en- 
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erzy or morrentam of the power P, aéting by means of the Strengt 
lever AB, muft be fuperior to the accumulated enerzies of Materi 


‘S TOR 


the particles, The energy of each depends not only on its 
cohefive force, but alfo on its fituation; tor the fuppofed 
infuperable firmnefs of the reft of the body makes it a lever 
turning round the fulerum A, and the cohelion of each par- 
ticle, fuch as D'or E, aéts by means of the arm DA or 
EA: The energy of each particle will therefore be had by 
multiplymes the force exerted by it in the inflant of fra€ture 
by the arm of the lever by which it a@s. 

Let us therefore firft fuppofe, that im the inftant of frac. 
ture every particle is exerting an equal force f. ‘The ener. 
gy of D willbe fxXDA, and that. of E will be fXEA, 
and that of the whole will be the fum of all thefe products. 
Let the depth DA of the fection be called d, and let any 
undetermined part of it EA be called x, and then the fpace 
occupied by any particle will be x. The cohefion of this 
{pace may be reprefented by fx, and that of the whole by 
f4. The energy by which each element x of the line DA, 
or d, refitts the fraGture,. will be fx x, and. the whole accu- 
cumulated energies will be (xX Sis x. This we know to be 


i X44, or fdX 3d. Tt is the fame therefore.as if the co- 
hefion fd of the whole fection had been ating at the point 
G, which ts in the middle of DA. 

The reader who is not familiarly acquainted with this 
fluxionary calculus may arrive at the fame -conclufion in an~ 
other way. Suppofe the beam, inftesd of projeétimz hori- 
zontally from a wall, to be hanging trem the ceiling, in 
which it is firmly fixed Let us confider how the equal co- 
hefion of every part operates in hindering the lower part 
from feparating from the upper by opening round the joint 
A. The equal cohefion operates juft as equal gravity would 
do, but: in the oppofite dire@tion: Now we know, by the 
moft elementary mechanics, that’ the effet of this will be the 
fame as if the whole weight were concentrated in the centre 
of gravity G of the line DiA,. and thar this point: G is in 
the middle of DA. Now: the number of fibres being as 
the length d of the line, and the cohefion of each fibre 
being = f, the coltefion of the whole fine is f Xd or fd. 

‘Ihe accumulated energy therefore of the cohefion inthe 
inftant of fraGture is fd xX $d. Now this muft be equal or 
juft inferior to the energy of the power employed to break 
it. Let thelength AB be called /; then P x / is the cor- 
refponding energy of the power. ‘This gives us fd} d=p/ 
for the equation of equilibrium correfponding to the verti- 
eal fe@tiom ADCB. 

Suppofe now that the frature is not permitted at DA, 
but at another fection’? « more remote from B. The body 
being’ prifmatic, all the vertical fections are equal; and-there= 
fore fd-d is the fame as:before. But the energy of the 
power is by this: nieans: increafed;. being now = Px Ba, 
inftead of P X BA’: Hence we fee that’ when the prifmatic 
body is not infunerably {trong in all its parts, but equally 
ftrong throughout, it muft'break clofe at’ the wall, where 
the {train-orenerzy of the power'is greateft. We fee, too, 
that’a power which is juft able to! break it’ at the'wall is 
unable to breakvit anywhere'elfe ; alfo an abfolute cohe- 
fion fd, which can withftand the power p’ in the feGtion 
DA, will nor withftand it in'the feGion 44, and will with- 
ftand more in the fection d! a’. 

‘This teaches us to diftinguifh between abfolute'and rela- 
tive ftrength. ‘I'he’ relative itrength ofa fe&tion has-a'refe- 
rence to the ftrain attually exerted on that’ fection. ‘This 
relative: {ftrength-is' properly meafured’ by the power which 
is juft able to’balance or overcome it, when applied at its 

proper 
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peat preper place, Now fince we had fdid=p4, we have 
eriars. i. 


£ =* 7 
DA, in relation to the power applied at B. - 

If the folid is a reGtangular beam, whofe breadth is 6, it 
is plain that all the vertical {ections are equal, and that AG 
or 4d is the fame in all, Therefore the equation exprefling 
the equilibrium between the momentum of the external 
force and the accumulated momenta of cohefion will be 
pla=fdbxid. 

The product db evidently expreffes the area of the fec- 
tion of fracture, which we may call s, and we may exprefs 
| the equilibrium thus, 9/ = fs +d, and 2 LE ont ra 
Now fs is a proper expreffion of the abfolute cohefion of 


for the meafure of the ftrength of the fection 


the fetion of fracture, and p is a proper meafure of its 
ftrength in relation to a power applied at B. We may 
therefore fay, that tawice the length of a reGangular beam is to 
the depth as the abfolute cohefion to the relative firength. 
Since the aétion of equable cohefion is fimilar to the ac- 
: tion of equal gravity, it follows, that whatever is the 
figure of the fection, the relative ftrength will be the fame 
: as if the abfolute cohefion of all the fibres were acting at 
the centre of gravity of the fe€tion. Let g be the diftance 
between the centre of gravity of the fection and the axis of 
fraGture, we thall have p/ = fs, and/:g=fs:p. It will 
be very ufeful to regollect this analogy in words: “ The 
: length of a prifmatic beam of any fbape is to the height of the 
centre of gravity above the lower fide, as the abjalute cohzfion to 
: the firength relative to this length.” 
: Becaufe the relative ftrength of a reGangular beam is 
| fbdid fhe. 
: ay Orig It follows, that the relative ftrengths of 
: different beams are proportional to the abfolute cohelion of 
the particles, to the breadth, and to the {quare of the depth 
direétly, and to the length inverfely ; alfo in prifms whofe 
: feCtions are fimilar, the ftrengths are as the cubes of the dia. 
57 Meters. 
ern ine Such are the more general refults of the mechanifm of 
tte this tranfverfe ftrain, in the hypothefis that all the particles 
Hi! are exerting equal forces in the inftant of fracture. We are 
yy “indebted for this do@trine to the celebrated Galileo; and it 
was one of the firft {pecimens of the application of mathe- 
matics to the {cience of nature. 
We have not included in the preceding inveftigation that 
aGtion of the-external force by which the folid is drawn 
fidewife, or tends to flide along the furface of fra&ture. We 
have fuppofed a particle E to be pulled only in the direétion 
Fe, perpendicular to the feétion of fracture, by the ation 
of the crooked lever BAE. But it is alfo pulled in the dt- 
reGtion EA; and its reaétion ie in fome direction * E, com- 
pounded of «f; by which it refifts being pulled outwards ; 
and +e, by which it refilts being pulled downwards. We 
are but imper‘eétly acquainted with the force ¢e, and only 
know that their accumulated funa is equal to the force p: 
but in all important cafes which occur in praétice, it is un- 
neceflary to attend to this force ; becaufe it is fo fmall in 
comparifon of the forees in the dire€&tion E e, as we eafily 
conclude from the ufwal {malinefs of AD in comparifon of 
La) ee 
that ‘The hypothefis of equal cohefion, exerted by all the par- 
ochefis ticles-in the inftant of fraéture, is not conformable to: nature: 
ol for we know, that when.a force is applied tranfverfely at B, 
the beam is bent downwards, becoming convex on the up- 
| " per fide ; that fide is therefore on the firetch. ‘lhe par- 
| ticles at D are farther removed from each other than thofe 
at E, and are therefore dually exerting greater cohefive for- 
ces, We-cannot fay with certainty and precifion in what 
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proportion each fibre is extended. 
that the extenfions are proportional to the diftances from A. 
We (hail fuppole this to be really the cafe. Now recolle¢t 
the general law which we formerly faid was ob/erved in all 
moderate extenfions, viz. that the attractive forces exerted 
by the dilated particles were proportional to their dilata- 
tions. Suppofe now that the beam is lo much bent that 
the particles at D are exerting their utmoft force, and that 
this fibre is juft ready to break or aétually breaks. It is 
plain that a total fraciure muft immediately enfue; becaufe 
the force which was fuperior to the full cohefion of the par- 
ticle at D, anda certain portion of the cchefion of all the 
reft, will be more than dunerior to the full cohefion of the 
particle next within D, and a {maller portion of the cohe-+ 
fion of the remainder. 

Now let F reprefent, as before, the full force of the ex- 
terior fibre D, which is exerted by it in the inftant of its 
breaking, and then che force exerted at the fame inflant by 
the fibre E will be had by this analogy AD: AE, or 


Bieimes a, and the force really exerted by the fibre E 

. x K 

is fX 7 
The force exerted by a fibre whofe thicknefs is x ts 


therefore=*, but this force refifts the ftrain by acting 


by means of the lever EA or x. Its 
; ° £ x?» 
mentum is therefore’ 


¢ 2 
of all the fibres in the line AE will be /X fam of >. 


energy or mo- 


x 
, and the accumulated momenta 


This, when x is taken equal to d, will exprefs the momen- 
tum of the whole fibres in the line AD. ‘This, therefore, 


. 7h 
a ,orfid',orfdX fd. Now fd exprefles the ab- 


folute cohefion of the whole line AD: The accumulated 
momentum ‘is. therefore the fame as if the abfolute cohefion 
of the whole line were exerted at $d of AD from A. 59 

From thefe premifes it follows that the equation expref. The 
fing the equilibrium of the itrain avd cohefion isp / = fdirength 
+d; avd hence we deduce the analogy,. ‘* 4s thrice the... other 
length is to the depth, fo is the abfolute cohefion to the relative principles. 
Strength.” 

‘This equation and this proportion will equally apply to 
reClangular beams whole breadth is-6; for we fhall then 
have pl = fbdx 7d. 

We alfo fee that the relative ftrength is proportional to 
the abfolute eohefion of the particles, to the breadth, and. 
to the {quare of the depth direétly, and.to the length in- 
verfely: for p is the meafure of the force with which it is 

fbdid faba’ 

refifted, and p =“ —, = Tie 
fore this hypothefis agrees with the Galilean; but it affigns 

to every beam a fmaller proportion of the abiolute cohefhom 
of the fe@tion of fra@ture, in the proportion of 3 to 2. In 

the Galilean hypothefis this fe@ion has a momentum equak 

to £ of its abfolute ftrength, but in the other hypothefis it 

is only td. ~ In beams of a different form the proportion 

may be different. 

As this is a moft important propofition, and the foundas 
tion of many prattical maxims, we are anxious to have it 
clearly comprehended, and ‘its evidence perceived by all. 
Our better informed readers will therefore indulge us while | 
we endeavour to prefent it in another point of view, where 
it will’ be better feen by thofe who are not familiarly ace 
guainted with the fuxionary calculus, 
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Fig. 5. n° 2. A is a perfpeétive view of a three-fided beam 
projecting horizontally from a wall, and loaded witha weight 
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line F F, and fo en through the whole furface. 


at B juft fufficient to break it. DABC is a vertical plane 
through its higheft point D, in-the direction of its length, 
aD a is another vertical fe€tion perpendicular to AB. The 
piece being fuppofed of infuperable flrength everywhere ex- 
cept in the fection a Da, and the cohefion being alfo fup- 
pofed infuperable along the line a A a, it can break nowhere 
but in this fe€tion, and by turning round a Aa as round a 


hinge. Make Dd equal to AD, and let Dd reprefent the 


‘abfolute cohefion of the fibre at D, which abfolute cohefion 


we exprefled by the fymbol 7. Let a plane ada be made. 
‘to pais through @a@ and d, and let: da‘a’ be another crofs 
fection. Itis plain that the pinttnatic folid contained be- 


‘tween the two fections a Da and a'da’ will reprefent the 


full cahefion of the whole fe&tion of fra@ture; for we may 


‘conceive this prifm as made up of lines fuch as Ff, equal 


and parallel to Dd, reprefenting the abfolute cohefion of 
each. particle fuch as F. The pyramidal folid dD 4a, cut 
off by the plane daa, will reprefent the cohefions a@ually 
exerted by the different fibres*in the inflant of fra@ture. 
For take any point E in the furface of fra€tuce, and draw 
Ee parallel to AB, meeting the plane ada " e, and let 
e AE bea vertical plane. It is evident that Ddis to Ee 
as AD to AE; and therefore (fince the forces exerted by 
the different fibres are as their extenfion, and their exten- 
fion as their diitances from the axis of frature) E e will re- 
prefent the force a€tually exerted by the fibre in E, while D 
is exerting its full force Dd. In like manner, the plane 
I F f/expreffes the cohefion exerted by all the fibres in the 
Therefore 
the pyramid daaD expreffes the accumulated exertion of 


the whole furface of fra€ture. 


Farther, fuppofe the beam to be held perpendicular to 


ithe horizon with the end B uppermoft, and that the weight 


of the prifm contained between the two feétions a D a and 
a' da’ (now horizontal) is juft able to overcome the full co- 
hefion of the feftion of fraéture. ‘ihe weight of the pyra- 
mid dD aa will alfo be juft able to overcome the cohefions 
atiually exerted by the different fibres in the inftant of frac- 


pore, becaufe the weight of each fibre, fuch as Eve, is juft 
duperior to the cohefion actually exerted at E. 


Let o be the centre of gravity of the pyramidal folid, and 
draw oO perpendicular to the planea Da. The slate 
weizht of the folid dD aa may be conceived as accumula- 
ted in the point 0, and as a€ting onthe point O, and it will 
have the fame tendency to feparate the two cohering furfaces 
as when each fibre is hanging by its refpective point. For 
this reafon the point O may be called the cantre of adual effort 
of the unequal forces of cohefion. The momentum there- 
fore, or energy by which the cohering furfaces are feparated, 
will be properly meafured by the weight of the folid dDaa 
multiplied by OA; and this produét is equal to the 
produét of the weight p muluplied by BA, or by 7. Thus 
fuppofe that the cohefion .along the line ‘AD only is con- 
fidered. The whole cohefion will be reprefented by a tri- 
angle, A Dd. Dd repreients f, and AD 1s d, and AD is x. 
Therefore A Dd isi} fd. The centre of gravity o of the 
triangle A Dd is in the interfection of a line drawn from 
A to the middle of Dd with a line drawn from d to the 
middle of AD; and therefore the line oO will make AO 
= jof AD. 7 herefore the a¢tual momentum of cohefion 
is fX4 dX5d,=fxdx7d,=fdx-%d, or equal to the 


If the 


fe&tion of frature is a reCtangle, as in a common soit, whofe 
ee aais =, itis plain that all the - vertical lines 


qe 
abfolute cohefion a€ting by means of the lever — 


by triangles like A Dd; and the whole 
will be reprefented by a wedge whofe bafes are vertical 
planes, and which is equal to half of the parallelopiped AD 
XDdxXaa, and will therefore be =i /fdds3 and the 
diftance A O of its centre of gravity from the, h orizontal 
line A A’ will be 3 of AD, The momentum of cohefion 
of a joift will therefore be 4 fbdX 4d, or fb dy « d, asiwe 
have’ determined in the other way. 

The beam reprefented 1 in the figure is a triangular prifm. 
The pyramid Daad is 4 ofthe prilmaaDda'a. aAfwe 
make s reprefent the furface of the triangle a Da, the pyra- 
mid is ¢ of fs. ‘The diftance AO of ats centre of gravity 
from the horizontal line A A'is £ of A D, or  d.. ‘There. 
fore the momentum of a¢tual cohefion is fs X4d,=fs% d; 
that is, it is the fame as if the full cohefion of all, the fibres 
were accumulated at a point I whofe diftance from A is 5th 
of AD or d; or (that we may fee its value'in every point 
of view) it is 4th of the momentum of the full cohefion of 
all the fibres when accumulated at the pent D, or an Be at 
the diftance d = A D. 

This ig a very convenient way of conceiving the momen. 
tum of aétual cohefion, by comparing it with the mo. 
mentum of abfolute cohefion applied at the diftance. AD 
from the axis of fra&ture. The momentum of the abfo- 
lute cohefion applied. at D is to the momentum of actual 
cohefion in the inflant of frafture.as ADto AI. There- 
fore the length of Al, or its proportion. to AD, is a fort 
of index of the ftrength of the beam. We fhall call it the 
InpEx, and exprefs it by the fymbol z. 

Its value is eafily obtained. ‘Lhe produ& of the abfolute 
cohefion by AI muft be equal to that of the actual 
cohefion by AO. Therefore fay, ‘as the prifmatic folid 
aaWda a’ is to the pyramidal folid aa Dd, fo is AO to 


AI.” We are affifted in this determination by a very con- 


venient circumitance. In this hypothefis of the actual co- 
hefions being as the diftances of the fibres from A, the 
point O is the centre of ofcillation or percuffion of the fur- 
face D aa@ turning round the axis aa: for the momentum of 
cohefion of the line F Fis FFx F/XEA=F FX E Az, 
becaufe F f is equal to EA. Now AO, by the nature of 
the centre of gravity, is equal to the fum of all thefe mo- 
menta divided by the pyramid aa D d; that is, by the fum 
of all the F F x F f; that is, by the fum of allthe FFXE A. 


fum of F F x E A* 
Therefore AO = rea eee which is juft the 


value of the diftance of the centre of percuffion of the 
triangle aa D from A: (See Roratton). Moreover, 
if G be the centre of gravity of the triangle « D a, we fhall 
have D Ato GA as the abfolute cohefion to the fum of 
the cohefions ,a¢tually exerted in the inftant of fraéture ; 
for, by the nature of this centre of gravity, A G is equal to 


fi fFFxXEA ; 
a ee , and the fum of FF XAG is equal 


to the fumof FF XEA.~ But the fum of all the lines 

F F is the triangle @ Da, andthe fum of allthe FFX EA. 
is the fum of all the rectangles FF //; that is, the pyramid 

dDaa. Therefore a priim whole bafe is the triangle a Da, 

and whofe height is AG, is equal to the pyramid, or will 

exprefs the fum of the aétual cohefions 3 and a prifm, whofe 

bafe is the fame triangle, and whofe height is Dd or Da, 

exprefles the abfolute cohefion, Therefore DA isto GA 

as the abfolute cohefion to.the fum of the a€tual cohefions. 

Therefore we have DA: GA=OA:I1A. 

‘Therefore, whatever be the form of the beam, that is, 
whatever be the figure of its fection, find the centre of 
ofcillation O, and the centre of gravity G of this et 
3 al 
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Call their dittances from the axis of fra@ure o and g. Then 
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Aloris 77» and the momentum of cohefion is fs X 


ao where s is the area of fracture. 

This index is eafily determined in all the cafes which 
generally occur in praétice. In a re@angular beam A Tis ¢d 
ef AD ; in a cylinder (circular or elliptic) Al is. ths of 
‘AD, &c. &c. 

In this hypothefis, that the cohefion aCtually exerted by 
each fibre is as its extenfion, and that the extenfions of the 
fibres are as their diftances from A (fig. 5. n° y.), it is plain 
that the forces exerted by the fibres D, E, &c. will be repre- 
fented by the ordinates Dd, Ev, &c. toa ftraight line A d. 


And we learn from the principles of Rorarion that the 


centre of percuffion O is in the ordinate which paffes 
through the centre of gravity of the triangle A Dd, or (if 
we confider the whole fe€tion having breadth as well as 
depth) through the centre of gravity ef the folid bounded 
by the planes DA, dA; and we found that this point 
© was the centre of effort of the cohefions afually exerted 
in the inftant of fra&ture, and that I was: the centre of an 
égual momentum, which would be produced if all the fibres 
were accumulated there and exerted their fu// cohefion. 

‘This confideration enables us to determine, with equal 
facility and neatnefs, thé ftrength of a beam in any hypothe- 
fis of forces. The above hypothefis was introduced with a 
cautious limitation to moderate ftrains, which produced no 
permanent change of form, or no fett as the artifts call it: 
and this fuffices for all purpofes of practice, feeing that it 
would be imprudent to expofe materials to more violent 
firains.. But when we compare this theory with experi- 
ments in which the pieces are really broken, confiderable 
deviations may be expected, becaufe it is very probable 
that in the vicinity of rupture the forces are no longer pro- 
portional to the extenfions. 

That no doubt may remain as-to the juftnefs and com- 
pletenefs of ‘the theory, we muft fhow how the relative 
ftrenzth may be determined in any other hypothefis.~ There- 
fore fuppofe'that it has been eftablithed by experiment on 
any kind. of folid matter, thatthe forces aétually exerted in 
the inftant of frature by the fibres at D, E, &c. are as the 
‘ordinates Dd, Ee’, &c. of any curve line Ae’d. We ate 
fuppofed to ‘know the form of this curve, and that of the 
‘{ot:d which is bounded by the vertical plane through AD, 
and by the furface which paffes through this curve A ¢ d' 
perpendicularly to the length of the beam. We know the 
place of the centre of yravity of thie curve furface or folid, 
and can draw a line through it parallel to A B, and cutting 
‘the furface of fraéture in fome point 'O. This point is alfo 
the centre of effort of all the cchefions adtually exerted ; 
and the produét of AO and of the folid which ex preffes 
the ‘a€tual cohefions will give the momentum of cohefion 


equivalent to the former fs ss Or we may find an index 


A I, by making A I a‘fourth proportional to the full cohe- 
fion of the furface of fra@ture, to the accumulated aGual cohe- 
fions, and to A-.O; and then /s Xi(=ATI) will be the 
momentum of cohefion; and we fhall {till have I for the 
point in which all the fibres-may be fuppofed to exert their 
full cohefion f, and to produce a momentum of cohefion 
equal to the real momentum of the cohefions actually exerted, 


and the relative flrength of the beam will fill be Pp 


Figo 


—. 


di: ‘hus, if the forces be as the fquares of the exten_ 


frons ({till fuppofed to be as the diftances from A), ‘the 
‘Vou, XVIII. Part I, 


fst 
mee Reid 


fe ei 
curve A é d will be a common parabola, having AB for its i? acta 
axis and AD for the tangent at its vertex. ‘The area 'V/2tebiass. 


“of the diftance. from A, the index AI will be = 


5S T R 


ADd' willbe $4 AD X Dd; and in the cafe of a re@an- 
gular beam, AO will be jths AD, and AI will be ith of 
A Di 

We may obferve here in general, that if the forces 
actually exerted in the-inftant of fra€ture be as any power ¢ 


for a rectan gular beam, and the momentum of cohefion will 
always be (ceteris paribus) as the breadth and as the {quare 
of the depth; nay, this will be the cafe whenever the aétion 
of the fibres D and E is expreffed by any fimilar functions 
of dand x. This is evident to every reader acquainted with 
the fluxionary calculus. 

As far as we can judge from experience, no fimple algebraic 
power of the diftance will exprefs the actual cohefions of the 
fibres. No curve which has either AD or AB for its 
tangent will fuit. ‘lhe obfervations which we made in the 
beginning fhow, that although the-curve of fig. 2. mutt be 
fenfibly ftraight in the vicinity of the points of interfeGion 
with the axis, in order to agree with our obfervations which 
fhow the moderate extenfions to be as the extending forces, 
the curve mu/l-be concave towards the axis in all its attraGive 
branches, becaufe it cuts itagain. ‘Therefore the curve A ¢ d! 
of fig-5. (n° 1.) muft.make a finite angle with AD or AB, 
and it muft, in all probability, be alfo concave towards AD 
in the neighbourhood of d’. It may however be convex in 
fome part of the intermediate arch. We have made ex- 
periments on the extenfions of different bodies, and find 
great diverfities in this refpe@: But ‘in all, the moderate 
extenfions were as the forces, and this with great accuracy 
till the body took a fett, and remained longer than formerly 
when the extending force was removed. 

We mutt now remark, that this correétion of the Galilean 
hypothefis of equal forees was fuggelted by the bending 
which is obferved in all bodies which are ftrained tranfverfe. 
ly. Becaufe they are bent, the fibres on the convex fide have 
been extended. We cannot fay in what proportion this ob- 
tains in the different fibres. Our rhoft diftin@ notions of 
the internal equilibrium between the particles render it high- 
ly probable that their extenfion is proportional to their 
diftance from that fibre which retains its former dimenfions. 
But by whatever law this is regulated, we fee plainly that 
the actions of the ftretched fibres mutt follow the propor- 
tions of fome fun@tion of this diftance, and that therefore 
the relative ftrength of a beam is in all cafes fufceptible of 
mathematical determination. 
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Wealfo fee an intimate conneétion between the ftrain and Bernoulli’s 


‘ ; problem of 
This fuggefted to the celebrated Jamestr elattic 


curve. 


the curvature. 
Bernoulli the problem of the Exastic Curves i. e. the 
curve into which an extenfible rigid body will be bent by a 
tranfverfe ftrain. His folution in the Ada Lipfie 1694 
and 1695 is a very ‘beautiful fpecimen of mathematical dif- 
cuffion ; and we recommend it to the perufal of the curious 
reader: Ye will find it very peripicuouily treated in the 
firft volume of his works, publithed after his death, where 
the wide fleps which he hhad taken in his lniveftigation are 
explained fo as to be eafily comprehended. His nephew 
Dan. Bernoulli ‘has given an elegant abridgment in the 
Peterfburg Memoirs tor 1729. The preblem is too in- 
tricate to be fully difeufled in a work like ours ; but it is 
alfo too intimately conneéted with onr prefent fubje& to be 
entirely -omitted. We muft content ourfelves with fhowing 
the ‘leading mechanical property of ‘this curve, from which 

the mathematicien may deduce all its geometrical ‘properties, 
When a bar of uniform depth and breadth, -and of a given 
length, is bent into an arch of a circle, the ‘extenfion of the 
outer 
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Strength of outer fibres is proportional to the curvature; for, becaufe 


Materials. 
Sener, poccenme! 


3 
Its leading 
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property 
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the curves formed by the inner and outer fides of the beam 
are fimilar, the circumferences are as the radii, and the ra- 
dius of the inner circle is to the difference of the radii as the 
length of the inger circumference is to the difference of the 
circumferences. ‘The difference of the radii is the depth of 
the beam, the difference of the circumferences is the exten- 
fion of the outer-fibres, and the inner circumference is fup- 
pofed to be the primitive length of the beam. Now the 
fecond and third quantities of the above analogy, viz. the 


depth and length of the beam, are conftant quantities, ‘as is 


alfo their produ. Therefore the produé& of the inner radius 
and the extenfion of the outer fibre is alfo a'conftant quan- 
tity, and the whole extenfion of the outer fibre is inverfely 
as the radius of curvature, or is direly ae the curvature of 
the beam. : 

The mathematical reader will readily fee, that into what- 
ever curve the elaftic bar is bent, the whole extenfion of the 
outer fibre is equal to the length of a fimilar curve, having 
the fame proportion to the thicknefs of the beam that the 
length of the beam has to the radius of curvatiire. 

Now let ADCB (fig. 5. n° 3.) be fuch a rod, of uniform 
breadth and thicknels, firmly fixed in a vertical pofition, and 
bent into a curve AEFB by a weight W fufpended at B, 
and of {uch magnitude that the extremity B has its tangent 
perpendicular to the aétion of the weight, or parallel to the 
horizon. Suppofe too that the extenfions are proportional 
to the extending forces. From any two points E and F 
draw the horizontal ordinates EG, FH. It is evident 
that the exterior fibres of the feGtions E e and F f are ftretch- 
ed by forces which are in the proportion of EG to FH 
(thefe being the long arms of the levers, and the equal 
thicknefles E ¢, Ff being the fhort arms). Therefore (by 
the hypothefis) their extenfions are in the fame proportion. 
But bec#ufe the extenfions are proportional to fome fimilar 
funtions of the diftance from the axes of fracture E and F, 
the extention of any fibre in the feCtion E¢ is to the contem- 
poraneous extenfion of the fimilarly fituated fibre in the 
fection Ff, as the extenfion of the exterior fibre in the 
fe@tion Ee is to the extenfion of the exterior fibre in the 
fetion Ff: therefore the whole extenfion of Ee is to the 
whole extenfion of F fas EG to FH, and EG is to FH as 
the curvature in E to the curvature in F, 

- Here let it be remarked, that this proportionality of the 
curvature to the extenfion of the fibres is not limited to the 
hypothefis of the proportionality of the extenfions to the ex- 
tending forces. _ It. follows from the extenfion in the dif- 
ferent {e€tions being as fome fimilar funétion of the diftance 
from the axis of fra&ture ; an affumption which cannot be re- 
fufed. — 

This then is the fundamental property of the elaftic curve, 
from which its equation, or relation between. the abfcifla 
and ordinate, may be deduced in the ufual forms, and all its 
other geometrical properties. Thefe are foreign to our 
purpofe ; and we fhall notice only fuch properties as have an 
immediate relation to the ftrain and ftrength of the dif- 
ferent parts of a flexible body, and which in particular ferve 
to explain fome difficulties in the valuable experiments of Mr 
Buffon on the Strength of Beams. 

We obferve, in the firft place, that the elaltic curve cannot 
be acircle, but is gradually more incurvated as it recedes 
from the point of application B of the {training forces. At 
Bit has no curvature; and if the bar were extended be- 
yond B there would be nocurvature there. In like manner, 
when a beam is fupported at the ends and loaded in the mid- 
dle, the curvature is greateft in the middle ; but at the props, 
or beyond them, if the beam extend farther, there is no 
curvature, Therefore when a beam projeCing 2¢ feet from 
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a wall is bent to a certain curvature at the wall by a weight Strengt 
{ufpended at the end, and a beam of the fame fize projecting Materi 
20 feet is bent to the very fame curvature at the wall by a 
greater weight at 10 feet diftance, the figure and the me- 
chanical ftate of the beam in the vicinity of the wall is dif- 
ferent in thefe two cafes, though the curvature at the very 
wall is the fame in both. In the firft cafe every part of the 
beam is incurvated ; in the fecond, all beyond the ro feet 
is without curvature. In the firft experiment the curva- 
ture at the diftance of five feet from the wall is 3ths of the 
curvature at the wall; in the fecord, the curvature at the 
fame place is but + of that at the wall. This muft weaken 
the long beam in this whole interval of five feet, becaufe 
the greater curvature is the refult of a greater extention of . 
the fibres. 65 ji 
In the next place, we may remark, that there is a certain Every be 
determinate curvature for every beam which cannot be ex. has a cea 
ceeded without breaking it; for there is a certain fepara- ce 
tion of two adjoining particles that puts an end to their co- vature. 4 
hefion. A fibre can therefore be extended only a certain 
proportion of its length. The ultimate extenfion of the outer 
fibres muft bear a certain determinate proportion to its 
length, and this proportion is the fame with that of the 
thicknefs (or what we have hitherto called the depth) to 
the radius of ultimate curvature, which is therefore deter- 
minate. . 66 | 
A beam of uniform breadth and depth is therefore moft And wht 
incuryated where the ftrain is greateft, and will break ing un 
the moft incurvated part. But by changing its form, fo as both if 
to make the ftrength of its different fetions. in the ratio moft ine 
of the flrain, it is evident that the curvature may be the vated & 
fame throughout, or may be made to vary according to any Needy: 
law: ‘This isa remark worthy of the attention of the rested ; 
watchmaker. The moft delicate problem in practical me- q 
chanics is fo to taper the balance-{pring of a watch that its 
wide and narrow vibrations may be ifochronous. Hooke’s 
principle wt tenfio fic vis is not {ufficient when we take the 
inertia and motion of the {pring itfelf into the account. ‘The 
figure into which it bends and unbends has alfo an influence. 
Our readers will take notice that the artift aims at an ac- 
curacy which will not admit an error of gorsoth, and that 
Harrifon and Arnold have aétually attained it in feveral in- 
ftances. The taper of a {pring is at prefent a noftram in 
the hands of each artift, and he is careful not to impart his 
fecret. : 
Again, fince the depth of the beam is thus proportional 
to the radius of ultimate curvature, this ultimate or break- 
ing curvature is inverfely as the depth. It may be exprefled 
‘ : 
by Ps Z ( 67% 
When a weight is hung on the end of a prifmaticTo wha 
beam, the curvature is nearly as the weight and the length the cur 
direGly, and as the breadth and the cube of thé depth in-‘"°/* B 
! bd? portions 


ane Let us fuppofe that. 


verfely ; for the ftrength is=f 


; I 
this produces the ultimate curvature “- Now let the beam 


be loaded with a {maller weight w, and let the curvature pro- 
bd? H 


duced be C, we have this analogy f 37 Pwo: C, and C 


Fm ar It is evident that this is alfo true of a beam 
fupported at the ends and loaded between- the props ; and 
we fee how to-determine the curvature in its different parts, 
whether arifing from the load, or from its own weight, ox 
from both. 


When a beam is thus loaded at the end or middle, the 
r : x loaded 
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tength of loaded point is pulled down, and the fpace through which 
aterials. i¢ ig drawn may be called the pertection. ‘This may be 

age confidered as the fub-tenfé of the angle of contaét, or as the 
flection. verfed fine of the arch into which the beam is bent, and is 
therefore as the curvature when the length of the arches is 
given (the flexure being moderate), and as the {quare of the 
length of the arch when the curvature is given. The de- 
flection therefore is’ as the curvature and as the {quare of 


rs 
the length of the arch jointly ; that is, as WE </?, or as 


gh w 
fods> 
fore as the bending weight and the cube of the length di- 
69 re@tly, and as the breadth and cube of the depth inverfely. 
hetheo- | In beams juit ready to break, the curvature is as the 
ems refult- depth inverfely, and the defleG&tion is as the fquare of the 
s phic a length divided by the depth ; for the ultimate curvature at 
fis fubje i ; : 
ford the the breaking part is the fame whatever is the length ; and 
fe me- in-this cafe the defleGtion is as the {quare of the length. . 
ods of ex- ‘We have been the more particular in our confideration 


The @efleAion from the primitive fhape is there- 


pe laws 3 of this fubjeét, becaufe the refulting theorems afford us the 
rpufcular “Melt methods of examining the laws of corpufcular action; 
ion. that is, for difcovering the variation of the force of cohéfion 
by a change of diftance. It is’ true it is not the atomical 
law, or Hyztarcuic PrinciPie as it may juftly be’ called, 
which is thus made acceffible, but the fpecific law of the 
particles of the fubftance or kind of matter under examina: 
tion. But even this is a very great point; and coinciden- 
ces in this refpect among the different kinds of matter are 
of great moment. We may thus learn the nature of the 
corpufcular a€tion of different fabftances; and’ perhaps ap- 
proach to a difcovery of the mechani/m of chemical’ affini- 
ties. For that chemical a€tions are infenfible cafes of local 
motion is undeniable, and local motion is the province of 
mechanical difcuffion; nay, we fee that thefe hidden 
changes are produced by mechanical ‘forces in many impor- 
tant cafes, for we fee them promoted or prevented by means 
purely mechanical. The converfion of bodies into elaftic 
vapour by heat'can at all times be prevented by a /uficient 
external: preflure. A’ ftrong folution of Glauber’s falt will 
congeal in an inftant by agitation, giving out its latent 
heat; and it will remain fluid for ever, and return its latent 
heat in a clofe’ veffel which: it completely fills. Even was 
ter will by fuch treatment freeze in an inftant’ by agitation, 
or remain fluid for ever by confinement. We know that 
heat is’ produced or extricated by fri€@tion, that certain 
compounds of gold or filver' with’ faline matters explode 
: 


with irrefiftible violence by the’ fmalleft preffuré or agita- 
tion. Such faéts fhould roufe the mathematical philofo: 
pher, and excite him to ‘follow out the conjéCturés of the il- 
luftrious Newton; encouraged by the ingenious attempts of 
Bofcovich ; and the proper beginning of’ this ftudy is to 
attend to the laws of attra€tion and repulfion’ exerted by 
the-particles of cohering bodies, difeoverable by experiments 
made on their a€tual extenfions and compreffions.. ‘The'exé 
periments of: fimple extenfions and’ compreffions ‘are quite 
infufficient, becaufe the total ftretching of 'a'wire’is fo {niall 
a quantity, that the miftake of the 1oocth part of an inch 
occafions an irregularity which deranges any progreffion 
fo as to make it ufelefs.. But by the bending of bodies, a 
diftenfion of +Z,th of an inch may be eafily magnified in 
the ‘defle&iow of ‘the fpring ten’ thoufand times. We 
know’'that the inveftigation ‘is intricate and diffeult, but not 
beyond: the reach’ of our prefent mathematical attainments ; 
and it ‘will give very ‘fine ‘opportunities’ ef employing “all ‘the 
addrefs of analyfis. In the lait century and the beginning of 
‘the prefent ‘this-was-a-fufficient excitement to- the firtt ‘ge- 
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niufes of Europe. ‘The cycloid, the ¢ tenaria, 
curve, the velaria, the cauftics, were reckoned an abuhdan 
recompenfe for much ftudy ; and James Bernoulli requefteds 
as an honourable monument, that the logarithmic fpiral 
might be infcribed on his tombitone. The reward for the 
ftudy to which we now prefume to incite the mathemati- 
cians is the almoft unlimited extenfion of natural f{cience, 
important in every particular branch, To go no further 
than our prefent fubje&, a great deal’ of important practi- 
cal. knowledge refpecting the ftrength of bodies is derived 
from the fingle obfervation, that in the moderate exten- 
fions which happen: before the parts are overftrained the 
forces are nearly in the proportion of the extenfions or fepa- 
rations of the particles. ‘I’o return to our fubject. 50 

James Bernoulli in his fecound differtation on the elaftic Bernoulli 
curve, calls in queftion this law, and accommodates his rn 
veftigation to any hypothefis concerning the relation of the ie ie, 
forces and extenfions. He relates fome experiments of 
lute ftrings where the relation was confiderably differents 
Strings of three feet long, 

Stretched by 2, 4, 65+ 8,10 pds. 
Were lengthened = 95 17, 23, 275 30 lines. 

But this isa moft-exceptionable form of the experiment. The 
ftrings were twifted, and thé mechanifm of the extenfions i¢ 
here exceedingly complicated, combined with comprefhons and 
with tran{verfe twifts, &c. We made experiments on fine flips 
ofthe gum caoutchouc, and on the juice of the berries of the 
white bryony, of which a fingle grain will draw to a thread of 
two feet long, and again rcturn into a petfeétly round {phere. 
We meafured the diameter of the thread by a microfcope with 
a micrometer, and: thus could tell in every ftate of extenfion 
the proportional number of particles in the feétions. We 
found, that though the whole range in which the diftance 
of the particles was changed: in the proportion of 13 to 
1, the extenfions did not /en/ib/y deviate from the pros 
portion of the forces. The fame thing was obferved in the 
caoutchouc as long as it perfe€tly recovered its firft dimen- 
fions. And it is on the authority of thefe experiments that 
we prefume to announce this as a law of nature. of 
'- Dr Robert Hooke was undoubtedly the’ firft who attend- Which way 
ed to this fubje&t, and afflumed this as a law of nature. firtt oe 
Mariotté indeed was the firlt who exprefsly ufed it for de! ahd a 
termining the ftrength of beams: this he did about the 
1679, correéting the fimple theory of Galileo. Leibnitz 
indeed, in his differtation in the 4@a Eruditorum 1684 de 
Refifentia Solidorum, introduces this confidetation, and 
wifhes to be confidered as the difcoverer; and he is always 
acknowledged as fuch by the Bernoullis and others who adhe- 
red to his peculiardo@trines. But Marriotte had publifhed the 
doftrine in the moft exprefs terms long before; and Bulfin- 
ger, in the Comment. Petropol. 1729, completely vindicates his 
claim. But Hooke was unqueltionably the difcoverer of this 
law. It made the foundation of his theory of {prings, announ- 
ced to the Royal Society about the year’ 1661, and read in 
1666. On this occafion he mentions many things on the 
ftrength of bodies as quite familiar to his thoughts, which 
are immediate deduétions from this ‘principle; and among 
thefe a// the fats which John Bernoulli fo vauntingly adduces 
in fupport of Leibnitz’s finical dogmas about the force of bo- 
dies in motion ; adoétrine which Hooke might have claimed 
as his own, had he not perceived ite frivolous inanity. 

But even with this firft correétion of Marriotté, the me- 


the elaftic S:rength of 
t Materials. 
leases prcaend 
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corrected. 


‘chamifm of traniverle ftrain is not fully nor juftly explain-py Mari. 


ed. The force acting in the direction BP (fig. 5, n? 1.) and otte it does 

bending the body ABCD, not only: ftretches the fibres on Det propere 

the. fide oppofite to the axis’ of fracture, but compreffes the? sxpigin 

fide AB, which becomes ‘concave by the ftrain. 

cannot do the one'without doing the other: 
C2 


, the mechae 
Indeed it pitm of Ys 


For in order tranfverfe 
to ftrain, 
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Strength of to ftretch the fibres nt D, there muft be fome fulcrum, fome 
Materials : 


{upport, on which the virtual lever BAD may prefs, that 
it may tear afunder the fkretched fibres. ‘This fulerum 
mutt fuftain both the preffure arifing from the cohefion of 
the diftended fibres, and alfo the aétion of the external 
force, which immediately tends to caufe the prominent 
part of the beam to flide along the fe@tion DA. Let BAD 
(fig. 5. n° 1.) be confidered as a crooked lever, of which 
A is the fulcrum. Let an external force be applied at B 
in the direGtion BP, and let a force equal to the accumu- 
lated cohefion of AD be applied at O in the direGtion op- 
pofite to AB, that is, perpendicular to AQ; and let thefe 
two forces be fuppofed to balance each other by the inter- 
vention of the lever. In the firft place, the force at O mutt 
be to the force at Bas AB to AO: Therefore, if we make 
AK equal and oppofite to AO, and AL equal and oppofite 
to AB, the common principles of mechanics inform us 
that the fulcrum A is affe&ted in the fame manner as if the 
two forces AK and AL were immediately applied to it, 
the force AK being equal to the weight P, and AL equal 
to the accumulated cohefion aétually exerted in the inftant 
of fraéture. The fulcrum is therefore really preffed in the 
’ dire€tion AM, the diagonal of the parallelogram, and it 
muft refift in the direG&tion and with the force MA; and 
this power of refiftance, this fupport, muft be furnifhed by 
the repulfive forces exerted by tho/é particles only which are 
in a flate of a€tual eOmpreffion. The force AK, which is 
equal to the external force P, mutt be refifted in the direc- 
tion KA by the lateral cohefion of the whole particles 
between D and A (the particle D is not only drawn 
forward but downward). ‘This prevents the part CDAB 
from fliding down along the fetion DA. 

This is fully verified by experiment. Ef we attempt to 
break a long flip of cork, or any fuch very compreffible 
body, we always obierve it to bulge out on the concave 
fide before it cracks on the other fide. If it is.a body of 
fibrous or foliated texture, it feldom fails. fplintering off on 
the concave fide ; and in many cafes this {plintering is. very 
deep, even reaching half way through the piece. In hard 
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and granulated bodies, fuch as a piece of freeftone, chalk, 


dry clay, fugar, and the like, we generally fee a confiderable 
fplinter or fhiver fly off from the hollow fides If the frae- 
ture be flowly made by a force at B gradually augmented, 
the formation of the fplinter is very diftnétly feen. Ti 
forms a triangular piece like aI }, which generally breaks 
in the middle. We doubt not but that attentive obferva- 
tion would fhow that the direétion of the crack on each 
fide of I is not very different from the dire€tion AM and 
its correfpondent on the other fide. This is by no means a 
circumftance of idle curiofity, but intimately conneCted. with 
»4 . the mechanifm of cohefion. 
Confequen- Let us fee what confequences refult from this ftate of the 
Pe piney eafe re{peCting the ftrength of bodies. Let D4 KC (fig. 6.). 
ing from é : é 
the ftate Yeprefent a vertical feGtion of a prifm of comprefflible mate- 
of the cafe. rials, fach as.a piece of timber. Suppofe it loaded with a 
weight P hung at its extremity. Suppofe it of fuch a con- 
ftitution that all the fibres in AD: are in a ftate of dilata- 
tion, while thofe in A are ina ftate of compreffion. In 
the inftant of fraGture the particles at D and E are with-held 
by forces Dd, Ee, and the particles at a and E repel, re- 
fift, or fupport, with forces 44, Es, 

Some line, fuch as'de A‘ 4, will limit alk thefe ordinates, 
which reprefent the forces aCtually exerted in the inftant of 
fra€ture. If the forces. are as the extenfions and compref- 
fions, as we have great reafon to believe, de A and As? 
will be two ftraight lines, ‘They will form one ftraight line 
d As, if the forces which refift a certain dilatation are equal 
to the forces which refift an equal compreflion. But this is 
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quite accidental, and is not ftri€tly true in any body. In Strengths 
moft bodies which have any confiderable firmnefs, the com- Materials 
preffions made by any external force are not fo great as the 
dilatations which the fame force would produce ; that is, 
the repulfions which are excited. by any fuppofed degree of 
compreffion are greater than the attractions excited by the. 
fame degree of dilatation. Hence it will generally follow, 
that the angle dA D is lefs than the angle » A a, and the 
ordinates D d, Ee, &c. are lefs than the correfponding ore 
dinates 44, Ee, &c. 
But whatever be the nature of the line d A 3, we are cera 
tain of this, that the whole area A D d is equal to the whole 
area A 44: for as the force at B is gradually increafed, and 
the parts between A and Dare more extended, and greater 
cohefive forces are excited, there is always fuch a degree of 
repulfive forces excited in the particles between A and. 4 
that the one fet precifely balances the other. ‘Tvhe force at 
B, acting perpendicularly to AB, has no tendency to pufh 
the whole piece clofer on the part next the wall or to pull 
it away. ‘The fum of the attractive and repulfive forces. 
aCtually excited muft therefore be equal. Thefe fums are 
reprefented by the two triangular areas, which are therefore 
equal. ; 
1 The greater we fuppofe the repulfive. forces correfpond- 
ing to any degree of compreffion, in comparifon with the: 
attraGtive forces correfponding to the fame degree of exten-_ 
fion, the {maller will A 4 be in comparifon of AD. Ing 
piece of cork or fponge, A 4 may chance to. be equal to 
AD, or even to exceed it ; but ina piece of marble, Aa 
will perhaps be very {mall in comparifon of AD. 1 
Now it is evident that the repulfive forces excited be-An impors 
tween A and 4 have no fhare in preventing the fraCture. tant confes 
They rather contribute to it, by furnithing a fulcrum todieicé off 
the lever, by whofe energy the cohefion of the particles inp reibill p 
AD is overcome. .Hence we fee an important confequence.of body 
of the campreffibility of the body. Its power of refiiting fully prow) 
this tranfverfe ftrain is diminifhed by it, and fo much the ved. q 
more diminiflied as the fluff is more compreffible. 
'This.is. fully verified by fome very curious experiments 
made by Du Hamel. He took 16 bars of willow 2 feet 
long and + an inch fquare, and fupporting them by props 
under the ends, he broke them by weights hung on the 
middle. He broke 4 of them by weights of 40, 41, 475 
and 52 pounds: the mean is 45. He then cut 4 of them 
4d through on the upper fide, and filled up the cut with a 
thin piece of harder wood ftuck in pretty tight. 'Thefe 
were broken by 48, 54, 59, and 52 pounds; the mean of 
which is 51. He cut other four + through, and they were 
broken by 475 49> 50, 46; the mean of whichis 48. The 
remaining four were cut ;ds;.and their mean ftrength was 42. 
Another fet of his experiments ic {till more remarkable. 
Six battens of willow 36 inches long and 14 f{quare were 
broken by 525 pounds at a medium. 
Six bars. were ent 3d through, and the cut filled with a 
wedge of hard wood ftuck in with a little force: thefe broke 
with 55h. 
Six bars were cut half through, and the cut was filled. 
in the fame manner: they broke with 542. 
Six bars were cut {ths through: thefe broke with 530. 
A batten cut 3ths through, and loaded till nearly broken, 
was unloaded, and the wedge taken out of the cut. A 
thicker wedge was put in tight, fo as to make the batten 
ftraight again by filling up the fpace left by the compref- 
fion of the wood ;: this batten broke with 577 pounds.. 
From this it is plain that more than ds of the thicknefg 
(perhaps nearly, 3ths) contributed nothing to. the ftrength. 
‘The point A is the centre of fraéture in this cafe ; and 
in order to eftimate the ftrength of the piece, we may fap 
Res | pore 
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ngth of nofe that the crooked lever virtually concerned in the ftrain 
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confe- 


We mutt find the point I, which is the centre 
of effort of all the attraGtive forces, or that point where the 
full cohefion of AD muft be applied, fo a8 to have a mo- 
mentum equal to the accumulated momenta of all the variable 
forces. We muft in like manner find the centre of effort i 
of the repulfive or fupporting forces exerted by the fibres 
lying between A and 4. 

It is plain, and the remark is important, that this laft 
centre of effort is the real fulcrum of the lever, although A 
is the point where there is neither extenfion nor contraction; 
for the lever is fupported in the fame manner as it the repul- 
fions of the whole line A 4 were exerted at that point. There- 
fore let S reprefent the furface of fra@ture from \ to D, and 
J reprefent the abfolute cohefion of a fibre at D in the in- 
ftant of fraGure.’ We fhall have fSXI +i = p/, or/: 1 
+i=/f/S :p; that is, the length AB is to the diftance be- 
tween the two centres of effort I andi, as the abfolute cohe. 
fion of the fection between A and D is to the relative 
ftrength of the fection. 

It would be perhaps more accurate to make AI and Ai 
equal to the diftances of A from the horizontal lines paffing 
through the centres of gravity of the triangles dA D and 
¢$A4, It is only in this conftru@tion that the points I 
and # are the centres of real effort of the accumulated at- 
traCtions and repulfions. But I and #, determined as we 
have done, are the points where the full, equal, aGtions may 
be all applied, fo as to produce the fame momenta. The 
final refults are the fame in both cafes. The attentive and 
duly informed reader will fee that Mr Bulfinger, in a very 
elaborate differtation on the ftrength of beams in the Com- 
ment. Petropoliten. 1729, has committed feveral miftakes in 
his eflimation of the a¢tions of the fibres. We mention this 
becaufe his reafonings are quoted and appealed to as autho- 
rities by Mufchcabroek and other authors of note. The 
fubject has been confidered by many authors on the conti- 
nent. We recommend to the reader’s perufal the very mi- 
nute difcuffions in the Memoirs of the Academy of Paris for 
1702 by Varignon, the Memoirs for 1708 by Parent, and 
particularly that of Coulomb in the Mem. par les Sgavans 
Etrangers, tom. vii. 

It is evident, from what has been faid above, that if S 
and s-reprefent the furfaces of the feétions abov. and below 
A, andif Gand gare the diftances of their centres of gravity 
from A, and O and o the diftances of their centres of ofcil- 
jation, and D and d their whole depths, the momentum of 

S'G:O $220 
foe oes =p /, 

If (as is moft likely) the forces are proportional to the 
extenfions and compreffions, the diftances AI and Ai, which. 


cohefion will be 


es 


D and <, are refpectively = + DA, 


and +4 Aj; and when taken together are =? D4. If, 
moreover, the extenfions are equal to.the compreffions in the 


are refpectively = 


inftant of fracture, and the body is a re€tangular prifm like- 


a common joift or beam, then DA and «aA are alfo 
equal; and therefore the momentum: of cohefion is f4 X id 


bd? 
See ea 


e paehdi 
this analogy, ‘* Six times the Iength is to the depth as the 
abfolute cohefion of the feétion is to its relative ftrength.” 
Thus we fee that the compreflibility of bodies has a very 


Hence we: obtain 


ace far- reat influence on their power of withftanding a tranfverfe 


€X-e 
ned. 


itrain. We fee that in this moft favourable fuppofition of 
equal dilatations and compreffions, the itrength is reduced to 
one half of the value of what it would have been had 
the body been incompreflible, This is by no: meany 
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obvious; for it does not readily appear how compreffibi- 
lity, which does not diminifh the cohefion of a fingle 
fibre, fhould impair the ftrength of the whole. The 
reafon, however, is fufficiently convincing when pointed 
out. In the inftant of frafture a {maller portion of the fec- 
tion is actually exerting cohefive forces, while a part of it is 
only ferving as a fulcrum to the lever, by whofe means the 
{train on the feétion is produced. We fee too that this 
diminution of flrength does not fo much depend on the fen- 
fible compreffibility, as on its proportion to the dilatability 
by equal forces. When this proportion is fmall, A a is 
fmall in comparifon of AD, and a greater portion of thé 
whole fibre is exerting attraCtive forces, The experiments 
already mentioned of Du Hamel de Monceau on battens of 
willow fhow that its compreffibility is nearly equal to its dis 
latability. But the cafe is not very different in tempered 
fteel. ‘he famous Harrifon, in the delicate experiments 
which he made while occupied in making his longitude 
watch, difcovered that a rod of tempered fteel was nearly as 
much diminifhed in its length as it was augmented by the 
fame external force. But it is not by any means certain 
that this is the proportion of dilatation. and. compreffion 
which obtains in the very inftant of fragture. We rather 
imagine that it is not.. The forces-are nearly as the dilata- 
tions till very near breaking ; but we think that they dimi- 
nifh when the body is juft going to break.. But it feems 
certain that the forces which refift' compreffion increafe fait. 
er than the compreffions, even-before fracture. We know 
inconteftably that the ultimate refiftances to compreffion are 
infuperable by any force which we can employ. The. re- 
pultive forces therefore (in their whole extent) increafe fafter 
than the compreffions, and are expreffed by an affymptotic 
branch of the Bofcovician curve formerly explained. It is 
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therefore probable, -efpecially. inthe more fimple fubftances, 


that they increafe ‘fafter, even in. fuch compreffions as fre« 
quently obtain in the breaking of hard bodies. We are 
“difpofed to think that ‘this is always the cafe in fuch bodies 
as do not fly off in f{plinters onthe concave fide; but this 
muft be underilood with the exception of the permanent 
changes which may be made by compreffion, hen the bo- 
dies are crippled by it. . ‘This always increafes the compref- 
fion itfelf, and caufes the neutral point to fhift fill more to- 
wards D. ‘ihe effect of this is fometimes very great and fatal., 
Experiment alone can help us to difcover the proportion 
between the dilatability an) compreffibility of bodies. ‘The 
ftrain now. under confideration feems the beft calculated for 
this refearch, ‘Thus if we find that a piece of wood an inch 
{quare requires 12,000 poundsto tear it afunder by a direé& 
pull, and that 200.pounds will break it tranfverfely by a&- 
ing 10 inches from the fe&ion of fraGture,. we muft cone 
clude that the neutral point A is inthe middle of the depth, 
and that the attractive and repulfive forces are equal. Any’ 
notions that we can form of the conftitution of fuch fibrous. 
bodies as timber, make us imawine that the /en/ib/e comprefe, 
fions, including what arifes front the bending up-of the com- 
preffed fibres, is much greater than the real corpufcular ‘ex. 
tenfions. One may get a general conviction.of this unex- 
pected propofition by reflecting on what.muft happen du- 
ring the fraéture. 
ftraight, and then the corpufcular extenfion begins; but it: 
may be bent up by compreffion to any degree, the corpuf- 
cular compreffion being little affected all'the while. ‘his. 
obfervation is very important; and though the forces of 


An-undulated: fibre can only be drawn- 


corpufcular repulfion may be almoft infuperable by any com= 


preffion that we can employ, a /én/ible compreffion may be 
produced by forces not enormous, fufficient to cripple the: 
beam. Of this we fhall {ee very important inftauces after 
wards ; 
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rengt! Tt deferves yo be noticed, that although the relative 
Ma: erials. ftr ° 


‘Bia ength of a prilmatic folid is extremely different in the 
27 three hypothefée now confidered,. yet the proportional 
The pro- ftrengths of different pieces follow the fame ratio; namely, 
portional the dire& ratio of the breadth, the direc ratio of the fquare 
itreagths of Vaced : : ; 

different Of the depth, and the inverfe ratio of the length. In the 
pieces f.J. firlt hypothefis (of equal forces) the ftrength of a reCtangular 
Jow the t az 

{amera- beam was Sa an the fecond (of attrattive forces propor- 
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tional to the extenfions) it was pea! 


3; and in the third (equal 


attra¢tions and repulfions proportional to the extenfions and 
b d> bd 


compreffions) it was Gz» oF more generally ery re where 


m expreffes the unknown proportion between the attra€tions 
and »repulfions corre{ponding to an equal extenfion and com- 
prefiton. 

Hence we derive a piece. of ufeful information, which is 
ftrength of § jah ceive i weal 
a piece de. Confirmed: “by unexcepted experience, that the ftrengtl 
pends chief- of a piece depends chiefly on its depth, that is, on that di- 
ly omits mention which is in the direGion of the ftrain. A bar of 
depth, timber of one inch in breadth and two inches in ‘depth is 

four times as flrong. as a bar of only one inch deep, and it 
is twice as {trong as a bar two. inches. broad and one deep ; 
that is, a joift-or lever is always ftrongeft’ when laid on its 
79  €dge. - 
And there- . “There is therefore. a choice in the manner in which the 
eda ‘1, ~cohefion is oppofed to the ftrain. ‘The general aim mult be 
the manner to put the centre of effort I’as far from the fulcrum or the 
ia which neutral point A as poffible, fo as to give the greateft energy 
the cche- or momentum,to the cohefion. hus if a-triangular bar 
8 CN projecting from a wall is loaded with a weight at-its extre- 
404 ftrain. ™mity, it will bear thrice as much when one of the fides is 
uppermott.as when. it is undermoft. ‘The bar of fig. 5. n® 2. 
would be three times as flrong if the fide AB» were upper- 
moft-and the edge DC undermott. 

Hence it follows that the ftrongeft joift that can be cut 
not the  out-of.a-roand tree is not the one which has the greateft 
greateft quantity of timber in it, but fuch that the produét of its 
quantity of breadth by t+ ¢ {quare of its depth fhall be the greateft pof- 
timber. ble. Let ABCD (fie. 7.) be the feétion of this joitt in- 

feribed in the circle, AB being the breadth and AD the 
depth. Since it is a rectangular fetion, the diagonal BD 
is a diameter of the circle, and BAD is a right angled tri- 
angle. Let BD be called a, and BA be called x; then 
AD is = /a?—x2. Now we tnuft have AB x AD’, 


or »Xa*?—x*, cr azx—x*, a maximum. Its fluxion 
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The ftrong- 
eft joift has 


2 
é . a 
a2x—=3x7x~ muft be made = 0, or a? = 3x", or x2 = — 


If therefore we make DE = 3 DB, and draw EC ae 
dicular to BD, it will cut the cireumference in the point C, 
avhich determines the depth bC. and the breadth CD. 
Becaufe BD: BC = CD: CE, we have the area of the 
feGion BC-CD = BD-CE. ‘'Vherefore the different fecs 
tions haviug the fame diagonal, BD are proportional to 
' their heights CE. Therefore the fection BCDA is lefs 
than the {ection Be D a, whofe four iides are equal. The 
joitt fo fhaped, therefore, is both ftronger, lighter, and 
gy cheaper. 
‘A hollow’. ~ Lhe ftrength of ABCD is to that of ¢ Bc D as 1c,000 
tube ftrong-to 9186, and the, weight and expence as 10,000 to 10,6073 
erthana fo that ABCD is preferable to 2.B ¢c D in the proportion of 
holiow rod 16,607 to 9186, or nearly 115 to 100. 
contaipin ; SAH BRO} ‘ 
the fame. Lrom the fame principles it follows that a hollow tube jis 
quantity of ftronger than a folid rod containing the fame quantity of 
matter, matter. Let fig, 8. reprefent, the fection ofa. cylindric 
tube, of which AF and LE are the exterior and interior 
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diameters and C the centre. 
Be, and join DC, Then, becaufe BD*=CD*— CB’, 
BD is the radius-of a circle containing the fame quantity of 
matter with therring. If we eftimate the ftreugth by the 
firtt hypothetis, it is evident that the ftrength of the tube 
will be to that of the folid, cylinder, whofe radius is BD, as 
BD? x AC to BD? x BD; that is, as AC to. BD: for 
BD? exprefles the cohefion of the ring or the circle, and 
AC and BD,are equal to the diftances‘of the centres of ef. 
fort (the fame with the centres of gravity) of the ring and 
circle from the axis of fraéture. 

‘Lhe proportion of thefe ftrengths will be different in the 
other hypothefes, and is not eafily exprefled- by a general 
formula } but in both it is {till more in fayour of the ring or 
hollow tube. ; 

The following very fimple folution will be readily un- 
derftood by the intelligent reader. Let O be the centre of 
ofcillation of the exterior circle, o the centre of ofcillation 
of the inner circle, and w the centre of ofcillation of the 
ring included between them. Let M be the quantity of 
furface of the exterior circle, m that of the inner circle, and 
« that of the ring. 
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We have F gates Se Sela and 
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the frength of the ting = 24% "™, and the ftrength of 
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the fame quantity, of matter in the form of a-folid cylinder 
isf« X 4 BD; fothat the ftrength of the ring is to that of 
the folid rod of equal. weight as F w to $ BD, or nearly as 
FC to BD. This will eafily appear by recolleGing that 
; fum of p.7r2 
ee Tag eer 
fm FC:Fa 
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(fee Rorarron), and that the mo- 
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mentum of cohefion. is for the inner 
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circle, &c. 
Emerfon has given a very inaccurate approximation,to 


this value in his Mechanics, 4to. 


Draw BD perpendicular to Berane 
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This property of hollow tubes is accompanied alfo with And ma 
greater {tiffnefs; and the fuperiority in ftrength and ftiffnets fiff. 


is fo much the greater as the furrounding fhell is thinner in 
proportion to its diameter. 


Here we fee the admirable wifdom of the Author of y;.,, 
The wifdony, 


nature in forming the bones of animal limbs hollow. 


83 
ce 


bones of the arms and legs have/to perform the office of le- Godin | 
vers, and are thus oppofed to very great tranfverfe ftrains. By forming 


this form they become incomparably ftronger and ftiffer, 
and give more room for the infértion of mufcles, while they 
are lighter and therefore more agile; and the fame Wit- 
dom has made ufe of this hollow fer other valuable purpofes 
of the animal economy, In like manner the quills in the 
wings of birds acquire by their thinnefs the very great 
ftrength which is neceffary, while they are fo light as to 
give fufficient buoyancy to the animal in the rare medium 
in which it mutt live and fly about. ‘The. ftalks of -many 
plants, fuch as all the grafles, and many reeds, are in’ like 
manner hollow, and. thus poffefs an extraordinary: ftrength. 
Our beft engineers now. begin to imitate nature by making 
many parts of their machines hollow, fuch as their axles ot 
caft iron, &c. ; and the ingenious Mr Ramfden now makes 
the. axes. and framings of his great aitronomical inftruments 
in-the fame manner. 

In the fuppofition of homogeneous ‘texturey it is plain 
that the fra¢ture happens as foon as the particles at D are 
feparated beyond their utmoft limit of cohefion. This is a 
determined quantity, and the piece. bends till this degree of. 
extenfion is produced in the outermolt fibre. It follows, 
that the {maller we fuppofe the dilkance between Avand We 
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quire befare it breaks. Greater depth therefore makes a 
beam not only ftronger but alfo ftifer. But if the parallel 
fibres can flide on each other, both the ftrength and the 
fiffnefs will be diminifhed. "Thetchore if, inftead of one 
beam D 4 KC, we fuppofe two, DABC and A 4 KB, not 
cohering, each of them will bend, and the extenfion of the 
fibres AB of the under beam will not hinder the compref- 
fion of the adjoinin fibres AB of the upper beam. The 
two together therefore will not be more than twice as 
firong as one of them (fuppofing DA = A 4) inftead of 
being four times as ftrong; and they will bend as much as 
either of them alone would bend by half the load. This 
may be prevented, if it were poffible to unite the two beams 
all along the feam AB, fothat the one fhall not flide on the 
other. This may be done in {mall works, by gluing them 
together with a cement as ftrong as the natural lateral co- 
hefion of the fibres. If this cannot be done (as it cannot 
in large works), the fliding is prevented by yoGGLinG the 
beams together 5 that is, by cutting down feveral rectangu- 
Jar notches in the upper fide of the lower beam, and making 
fimilar notches in the under fide of the upper beam, and 
filling up the f{quare fpaces with pieces ef very hard wood 
firmly driven in, as reprefented in fig. 9. Some employ 
iron bolts by way of joggles. But when the joggle is much 


» harder than the wood into which it is driven, it is very apt 


to work loofe, by’ widening the hole into which it is lod- 
ged. ‘The fame thing is fometimes done by fcarfing the one 
upon the other, as reprefented i in fig. 9. (n°2.); but this waftes 
more timber, and is not fo trong, becaufe the mutual hooks 
which this method forms on each beam are very apt to tear 
each other up. By one or other of thefe methods, or fome- 
thing fimilar, may a compound beam be formed, of any 
depth, which will be almoft as #iff and ftrong as an entire 
piece. 

On the other hand, we may combine itrength with pii- 
ablenefs, by compofing our beam of feveral thin planks laid 
on each other, till they make a proper depth, and leaving 
them at full liberty to flide on each other: It is in this 
manner that coach-{prings are formed, as is reprefented in 
fig. 10. .In this aflemblage there muft be no joggles nor 
bolts of any kind put through the planks or plates; for 
this would hinder their mutual fliding. They mutt be 
kept together by ftraps which furround ‘them; or by fome- 
thing equivalent. 

The preceding obfervations fhow the propriety of fome 
maxims of conftrudtion, which the artifts have derived from 
long experience. 

‘Thus, if a mortife is-to be cut out of a piece which is ex- 
pofed to a crofs ftrain, it fhould be cut out from that fide 
which becomes concave by the ftrain, as in fig. 11. but by 
no. means as in fig. 12. 

If a piece is to be ftrengthened by the addition of ano- 


_ ther, the added piece muft bejoined to the fide which grows 


convex by the ftrain, as in fig. 13. and. 14. 

Before we go any farther, it will be convenient to recal 
the reader’s attention to the analogy between the ftrain on 
a beam projecting from a wall and loaded at the extremity, 
and a beam fupported at both ends and loaded in fome in- 
termediate point. It is fufficient on this occafion to read 
attentively what is delivered in the article Roor, n° 19:— 
We learn there that the ftrain om the middle point C (fiz. 
14. of the prefent article) of a re€tangular beam AB, fup- 
ported on props at A and B, is the fame as if the part CA 
projected from a wall, and were loaded with the half of the 
weight W fufpended’at A. ‘The momentum of the ftrain 


H 
ig therefore > W Xz AB, = WXZAB = psi, or is 
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eth ofthe ereater will be the curvature which the beam will ac- 
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The momentum of cohefion muft be equal to this in every 
hypothefis. 

Having now confidered’ in fufficient detail the circum- 
ftances which affect the ftrength of any feCtion of a folid 
body that is {trained tranfverfely, it is neceffary to take no- 
tice of fome of the chief modifications of the ftrain itfelf. 
We fhall confider only thofe that occur moft frequently in 
our conftruétions. 


The ftrain depends on the external force, and alfo on the 
lever by which it acts, 
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It is evidently of importance, that fince the ftrain is ex- The daa 
erted in any fection by means of the cohefion of the parts depends on 
intervening between the fection under confideration and the the exter 


point of application of the external force, the body mutt be‘ 
able in all thefe intervening parts to propagate or excite thé 
ftrain in the remote fe@ion. In every part it muft be able 
to refift the ftrain excited in that part. It fhould therefore 
be equally ftrong’s and it is ufelefs to have any part ftrong- 
er, becaufe the piece will neverthelefs break where it is not 
ftronger throughout ; and it is ufelefs to make it ftronger 
(relatively to its ftrain) in any part, for it will neverthelefs 
equally fail in the part that is too weak. 

Suppofe then, in the firft place, that the ftrain arifes 


nal forces; 


from a weight fufpended at one extremity, while the other 


end is firmly fixed’ i ina wall. Suppofing ‘aife the crofs fec+ 


tions to be all reétangular, there are feveral ways of fhaping” 


the beam. fo that it fhall be equally ttrong throughout. 
Thus it may be equally deep in every part, the upper and 
under furfaces being horizontal planes. 


asin fig. r5. ‘The two fides are vertical planes meeting in 
an eége at the extremity L. Tor the equation exprefling the 
balance of ftrain and ftrength is p/= féd*. ‘Therefore 
fince d* is the fame throughout, and alfo p, we muft have 
Sb =i, and b (the breadth AD of any feQion ABCD) 
muft be proportional to / (or AL), which it evidently is. 

Or, if the beam be of uniform breadth, we muft have d* 
everywhere proportional to /. 
making the depths the ordinates of a common parabola, of 
which L is the vertex and the length is the axis. ‘lhe 
upper or under fide' may be a ftraight line, as in fig. 16. of 
the middle line may be ftraight, and then both upper and 
under furfaces will be eutved. It is’almoft indifferent what 
is the fape of the upper and under furfaces, provided the 
diftances between them in every part be as the ordinates of 
a common parabola. 


Or, if the feétions are all fimilar, fuch as circles, fquaresy, 


or any other fimilar polygons, we muft have d? or 6? pro- 
portional to /, and the depths or breadths muft be as the or- 
dinates of a eubical parabola. 


The condition will 
be fulfilled by making all the horizontal fe€tions triangles,, 


This will be obtained by 


é 8 
It is evident that thefe are alfo the proper forms for aAnd on the 
lever moveable round a fulcrum, and ated on by a force atform of the 
the extremity. The force comes in the place of the weight! levers by 


fufpended in the cafes already eonfidered ; and as fuch levers“ acts, 


always are connected with another arm, we readily fee that 
both arms fhould be faftiioned in the fame manner. Thus 
in fig. 15. the piece of timber may be fuppofed a kind of 


which is 


fhectvar ds moveable round a. horizontal axis.OP, in the front. . 


of the wall, and having the two weights P and 7 in equili« 
brio. The ftrain occafioned by: each at the fection in whiclix 
the axis OP is placed muft be the fame, and each arm OL. 
and O'» muft be equally {trong in all its parts. The lons 
gitudinal feétions of each arm mutt be a triangle, a common 
parabola, or a cubic parabola, according to the conditions: 
previoufly given. 

And, moreover, all’thefe forms are equally ftrong: For: 
any one of them is equally ftrong in all its parts, and they” 
are all fuppofed to have the fame. fection: at. the front of the 

6 


wall! 


»~ 


\ ae tee 


ab or at+the fulcrum. They are not, however, 
iff. 
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equally preffures. . The load at P is to the preffures at A and Bas Strengt 
The firft, reprefented in fig. 15. will bend leat AB to PB and PA, and the preffures at A is to that at ve 
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upon the whole, and the one formed by the cubic parabola 
will bend moft. But their curvature at the very fulcrum 
will be the fame in all. 

* Itis‘alfo plain, that if the lever is of the fecond or third 
kind, that is, having the fulcrum at one extremity, it: muft 
Hill be of the fame fhape; for in abftra&t mechanics it is 
incifferent which of the three points is confidered as the 
axis of motion. In every lever the two forces at the extre- 
mities act in one direétion, and the force in the middle aéts 
in the oppofite dire@tion, and the great ftrain is always at 
that point. Therefore a lever fuch as fiz. 15. moveable 
round an axis paffing horizontally through », and acting 
againft an obftacle at OP, is equally able in all its parts to 
refift the ftrains excited in thofe parts. 

The fame principles and the fame conftru€tion will apply 
to beams, fuch as joifts, f{upported at the ends L and » (fig. 
15.), and loaded at fome intermediate part OP. This will 
appear evident by merely inverting the direétions of the 
forces at thefe three points, or by recurring to the article 
Roors, n° 16." 

Hitherto we have fuppofed'the external ftraining force as 
a&ing only-insone“point of the beam. But it may be uni- 
formly diftributed all over the beam. To make a beam in 
fuch circumftances equally ftreng in all its parts, the fhape 
mutt be confiderably different. from the former. : 
Thus fuppofe the beam to proje@-from a wall. 

If it be-of equal breadth throughout, its fides being verti- 


beamftrong cal planes parallel to each other and to the length, the ver- 
which pro. tical fection in the:direétion of its length muft be a triangle 


jects from 
N 


de Walt, 


inftead of a common parabola; for the weizht uniformly 
diftributed over the part lying beyond any feétion, is as the 


* length beyond that-feétion: and fince it may all be con- 
« ceived as colleéted at its centre of gravity, which is the 
« middle of that length, the lever by which this load a&ts or 


ftrains the fection is alfo proportional to the fame length. 
The ftrain on the feGion {or momentum of the load) is as 
the fquare of that length. ‘The feGtion muft have ftrength 
in the fame proportion. Its ftrength being as the breadth 
and the fquare of the depth, and the breadth being conftant, 


Bas PB to PA; the beam therefore is in the fame ftate, 
with:refpect to ftrain in every part of it, as if it were reft- 
ing on a prop at P, and were loaded at the ends with 
weights equal to the two preffures on the preps: and ob- 
ferve, thefe preffures are fuch as will balance each other, 
being inverfely as their diftances from P. Let P reprefent 
the weight or load at P. ‘The preflure on the prop P mutt 


See gs ; 

be PX AH This is therefore the reaCtion of the prop B, 

and is the weight which we may fuppofe fufpended at B, 

when we conceive the beam refting on a prop at P, and car. 
rying the balancing weights at A and B. 

The-ftrain occafioned at any other point C, by the lead 


Pat P, is the fame with the ftrain at C, by the weight 
P : 
Px As hanging at B, when the beam refts on P, in the 


manner now fuppofed; and it is the fame if the beam, in- 
ftead of being balanced on a prop at P, had its part AP 
fixed in a wall. This is evident. Now we have fhown at 


a PA 
length that the ftrain at C, by the weight P x Ap hanging 


PA 
at B, is P X AB * BC. We defire it to be particularly 


remarked that the preffure at A has no influence on the 
ftrain at C, arifing from the aétion of any load between A 
and C; for it is indifferent how the part AP of the projec- 
ting beam PB is fupported. The weight at A juft per- 
forms the fame office with the wall in which we fuppofe the 
beam to be fixed. We are thus particular, becaufe we have 
feen even perfons not unaceuftomed to difcuflions of this kind 
puzzled in their conceptions of this ftrain. 

Now let the load P be laid on fome point p between C 
and B, ‘The fame reafoning fhows -us thatthe point is 
(with refpeé to ftrain) in the fame itate as if the beam were 
fixed in a wall, embracing the part pB, and a weizht 


B 
=Px fe were hung on at A, and the ftrain at C is 
pB 


— 


P Xx 


x AC. 


AB 
Tn general, therefore, ‘the ftrain on any point C, arifing 4 

from a load P laid on another point P, is proportional to propofis 

the retangle of the diftances of P and C from the‘ends tion. 


the fquare of the depth of any feion muft be as the fquare of 
its diltance from the end, and the depth mutt be as that di- 
ftance’; and therefore the longitudinal vertical {etion muft 
be a triangle. 
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But if all the tranfverfe fe€tions are circles, fquares, or 
any other fimilar figures, the flrength of every feCtion, or 
the cube of the diameter, muft be as the fquare of the 
lengths beyond that fection, or the f{quare of its diftance 
from the end; and the fides of the beam muft be a femicu- 


-bical parabola. 


If the upper and under furfaces are horizontal planes, it 
is evident that the breadth muft be as the fquare of the di- 
ftance from the end, and the horizontal fe€tions may be form- 
ed by arches of the common parabola, having the length for 
their tangent at the vertex. 
’ By recurring to the analogy fo often quoted between a 
projecting beam and a joilt, we may determine the proper 


PAXCB 


vier: BxXCA 
neareft to each. It is PX Sven's mage I! PX f 


LAB 8? 
according as the load lies between C and A or between C 
and B. 

Cor. 1. The ftrains which a load on any point P occa. 
fions on the points C, c, lying on the fame fide of P, are as 
the diftances of thefe points from the end B. In like man- 
ner the ftrains on E and e are as EA and e A. 

Cor. 2. The ftrain which.a load occafions in the part on 
which it refts is as the reCtangle of the parts on each fide, 
Thus the ‘train occafioned at C’by a load is to that at D 
by thefame load as ACXCB to AD X DB. It is there. 
fore greateft in the middle. 
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Let us now confider the ftrain on any point C arifing The ftral 


from a load uniformly diftributed along the beam. Let se 
rom a 1a 


AP-be reprefented by x, and Pg by x, and the whole weight diftribute 
onthe beam by a Then along thg 


form of joiits which are uniformly loaded through their 
whole length. . 

This is a frequent and important cafe, being the office of 
joifts, rafters, &c. and there are fome circumitances which 
mutt be -particularly noticed, becaufe they are not fo obvi- 


; gt 

“The ftrain 
upan a 
beam fup- 


ported at beam. 


“both ends, 


ous, and have been mifunderftood. When a-beam AB 
(fig. 17.) is fupported at the ends, and a weight is laid on 
any point P, a ftrain is excited in every part of the beam. 
‘The load on P caufes the beam to prefs on A and B, and 


the props rea¢t with forces cqual and oppofite .to thefe | 
ee 


< 


2 


The weight on-P p is 


Preflure on B by the weight on Pp = a _* 


: oth of 


erials, 


Or ® ° PF Ai 

AB 

BROT. ke 
Pref. on B by the whole wt. on AC = aK 47 AB 
Strain at C by the weighton AC =a saciahk 

. ; BC* XAC 
Strain at C by the weighton BC = a——aya: 
AC?XBC+BC?XAC 
Do. by the whole weight on AB =a FAB? f 
= gACXBCXACCB _ , ACXBC 
RB a (hy a 


Thus we fee that the firain is proportional to the rec- 
tangle of the parts, in the fame manner as if the load a had 
been laid dire€ily on the point C, and is indeed equal to 
one-half of the ftrain which would be preduced at C by the 


load a Jaid on there. 


al . It was neceflary to be thus particular, becaufe we fee 
fubjea i” fome elementary treatifes of mechanics, publifhed by au- 


ymitied thors of reputation, miftakes which are very plaufible, and 


authors 
eputa. 
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miflead the learner, Yt is there faid, that the preffure at 
B from a weight uniformly diffufed along AB is the fame 
as if it were colleéted at its centre of gravity, which would 
be the middle of AB; and then the firain at C is faid to 
be this prefflure at B multiplied by BC. But furely it is 
not difficult to fee the difference. of thefe ftrains: 1t is plain 
that the preffure of gravity downwards on any point be- 
tween the end A and the point C has no tendency to dimi- 
nifh the ftrain at C, arifing from the upward reaction of 
the prop B ; whereas the preffure ef gravity between C and 
B is almoft in dire& oppofition to it, and muft diminifh it. 
We may however avoid the fluxionary calculus with fafety by 
the confideration of the centre of gravity, by fuppofing the 
weights of AC and BC to be colleéted at their refpeétive 
centres of gravity ; and the refult of this computation will 
be the fame as above: and we may uwfe either method, al- 
though the weight is not uniformly diftributed, provided 
only that we know in what manner it is diftributed. 

This inveftigation is evidently of importanc@ in the prac- 
tice of the engineer and architet, informing them what fup- 
port is neceflary in the different parts of their conitruc- 
tions. We confidered fome cafes of this kind in the article 
Roors. 

It is now eafy to form a joift, fo that it fhall have the 
fame relative ftrength in all its parts. 

I. To make it equally able in all its parts to carry a given 
weight laid'on any point C taken at randoni, or uniformly 
diffufed over the whole length, the ftrength of the feétion 
at the point C muft be as ACX CB. Therefore 

“1. If the fides are parallel vertical planes, the fquare of 
the depth (which is the only variable dimenfion) or CD’, 
muft be as AC X CB, and the depths muft be ordinates of 
an ellipfe. 

2. If the tranfverfe feGtions are fimilar, we muft make CD? 
as AC X CB. 

3. If the upper and under furfaces are parallel, the breadth 
muft be as AC X& CB. 

IJ. If the beam is neceffarily loaded at fome given point 
€, and we would have the beam equally able in all its parts 
to refift the ftrain arifing from the weight at C, we mutt 
make the ftrength of every tranfverfe fection between C and 
either end as its diftance from that end. ‘Therefore 

1. If the fides are parallel vertical planes, we muft make 
CD": BR '= AC: AE: 

2. If the feétions are fimilar, then CD? : EF} =AC: AE. 
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3. If the upper and under ‘furfaces are parallel, then, 
breadth at C ; breadth at E = AC: AE. 
The fame principles enable us to determine the ftrain and 96 
firength of {quare or circular plates, of different extent, butThe térain 
equal thicknefss., This may be comprehended in this general eee of 
propofition. | . 1 ieee: 
Similar plates of equal thicknefs fupported all round will circu jar 
carry the fame abfolute weight, uniformly diftributed, or plates of 


S-rength of 
Materials. 
ad 


refting on fimilar points, whatever 1s their extent. a ag : 
a is ma ; : . extent, but 
Suppofe two fimilar oblong plates of equal thicknefs, and eb eatiad 


let their lengths and breadths be L, /, and B, 4. . Let their thicknets, 
ftrength or momentum of cohefion be C, c, and the fraitis may be dee 
from the weights W, w, be S, v. termined 
Suppofe the plates fupported at the ends only, and pide naa 
refifting fra€ture tranfverfely. The ftrains, being as the Slat 
weights and lengths, are as WL and w /, but their cohe- 
fion are as the breadths; and fince they are of equal rela- 
tive ftrength, we have WL: w/=B:4, and WLO= 
wiBand L:/m=wB:Weé: but fince they are of fimilar 
fhapes L : /=B; 4, and therefore w=W. 
‘The fame reafoning holds again when they are alfo fup- 
ported along the fides, and therefore holds when they are 
fupported all round (in which cafe the ftrength is doubled). 
And if the plates are of any other figure, fuch as circles 
or ellipfes, we need only conceive fimilar reCtangles in- 
{cribed inthem. Thefe are fupported all round by the con- 
tinuity of the plates, and therefore will fuftain equal 
weights ; and the fame may be faid of the fegments which 
lie without them, becaufe the ftrengths of any fimilar feg- 
ments are equal, their lengths being as their breadths. 
‘Therefore the thicknefs of the bottoms of veffels holding 
heavy liquors or grains fhould be as their diameters, and as 
the {fquare root of their depths jointly. 
Alfo the weight which a {quare plate will bear is to that 
which a bar of the fame matter and thicknefs will bear 
as twice the length of the bar to its breadth. 9” 
There is yet another modification of the ftrain which The frain 


tends to break a body tranfverfely, which is of very ree 
quent occurrence, and in fome cafes muft be very care- from its 


fully attended to, viz. the ftrain arifing from its ownown 
weight. d weight. 

When a beam projects from awall, every fection is ftrain- 
ed by the weight of all that projects beyond it. This may 
be confidered as all collected at its centre of gravity. 
Therefore the ftrain on any fection is in the joint ratio of 
the weight of what projets beyond it, and the diftance of 
its centre of gravity, from the fection. 

‘The determination of this ftrain and of the ftrength ne. 
ceflary for withitanding it muft: be more complicated than 
the former, becaufe the form of the piece which refults 
from this adjuftment of ftrain and ftrength influences the 
ftrain. ‘Phe general principle muft evidently be, that the 
ftrength or momentum of cohefion of every feGtion mutt 
be as the produét of the weight beyond it multiplied by 
the diftance of its centre of gravity. For example : it. 

Suppofe the beam DLA (fig. 18.) to proje& from the wall, 
and that its fides are parallel vertical planes, fo that the depth 
is the only variable cimention. Let LB=~» and BS =k 
The element BOcCis=yx. Let Gbe the centre of gra- 
vity of the part lying without B 4, and g be its diftance 
from the extremity L. ‘Then x—y is the arm of the lever 
by which the ftrain is excited in the fetion B 2. Let BS 


or y be as fome power m of LB; that is, let yx”. Then 
a ; 


m+i 


ty round a horizontal axis at L is yxxcx™t'y, and the 


* Page 
whole momentum round the axis is——-~. The diftance of 
the 
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the eentre of gravity from L, is had by dividing this mo- 
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t 
. . % r 
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And the diftance of the centre 


: x ~I 
of gravity from the feGion BS is x one — 


x Xm+2— xX m+ : 
RL CtMe eae Tere . Therefore the ftrain on the 
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fetion Bd is had by multiplying tate by votict The pro- 
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du& is ek Nn x 
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depth, or as y’. But y is as x”, and y* as x*”. Therefore 
we have m-++-2==2m, and m=2; that is, the depth mutt be 
as the {quare of the diftance from the extremity, and the curve 
LZA isa parabola touching the horizontal line in L. 

It is eafy to fee that a conoid formed by the rotation of 
this figure round DL will alfo be equally able in every fec- 
tion to bear its own weight. 

We need not profecute this farther. When the figure of 
the piece is given, there is no difficulty in finding the ftrain ; 
and the circumftance of equal ftrength to refift this ftrain is 
chiefly a matter of curiofity. 

It is evident, from what has been already faid, that a pro- 
jecting beam becomes lefs able to bear its own weight, as it 
projects farther. Whatever may be the ftrength of the 
feétion DA, the length may be fuch that it will break by 
its own weight. If we fuppofe two beams A and B of the 
fame fubftance and fimilar fhapes, that is, having their 
lengths and diameters in the fame proportion; and farther 
fuppofe that the fhorter can juft bear its own weight; then 
the longer beam will not be able to do the fame: For the 
itrengths of the fe&ions are as the cubes of the diameters, 
while the ftrains are as the biquadrates of the diameters ; 
becaufe the weights are as the cubes, and the levers by which 
thefe weights aét in producing the ftrain are as the lengths 
or as the diameters. 

Thefe confiderations fhow us, that in all cafes where the 
firain is affeted by the weight of the parts ef the machine 
or ftru€ture of any kind, the fmaller bodies are more able 
to withftand it than the greater; and there feems to bé 
bounds fet by nature to the fize of machines conftructed of 
any given materials. Even when the weight of the parts 
of the machine is not taken into the account, we cannot 
enlarge them in the fame proportion in all their parts. 
Thus a fteant-engine cannot be doubled in all its parts, fo 
as to be ftill efficient. ‘I'he preffure-on the pifton is qua- 
drupled. Ifthe lift of the pump be alfo doubled in height 
while it is doubled in diameter, the load will be increafed 
eight times, and will therefore exceed the power. The 
depth of lift, therefore, muft remain unchanged; and in this 
cafe the machine will be of the fame relative ftrength as be- 
fore, independent of its own weight. For the beam being 
doubled in all its dimenfions, its momentum of cohefion is 
eight times greater, which is again a balance for a qua- 
druple load aéting by a double lever.—But if we now con- 
fider the increafe of the weight of the machine itfelf, which 
muft be fupported, and. which muft be put im motion by 
the intervention of its cohefion, we fee that the large ma- 
chine is weaker and lefs. efficient than the {mall one. 

There is a fimilar limit fet by nature to the fize of plants 
and animals formed of the fame matter; ‘The cohefion-of 
an herb could net fupport it if it were increafed to the 


fize of a tree, nor could an oak fupport. itfelf if 40 or 


This muft be as the fquare of the 
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50 times bigger, nor could an animal of the make of a Strengi 


lonz-legged {pider be increafed to the fize of a man; the 
articulations of its legs could not fupport it. 

Hence may be underftood the prodigious fuperiority of 
the {mall animals both in ftrength and agility. A man by 
falling twice his own height may break his firmeft bones. 
A moufe may fall 20 times its height without rifk ; and even 
the tender mite or wood-loufe may fall unhurt from the top 
of a fteeple. But their greateft fuperiority is in refpec of 
nimblenefs and agility. A fleacan leap above 500 times its 
own length, while the ftrength of the human mufcles could 
not raife the trunk from the ground on limbs of the fame 
conftru¢tion. 

The angular motions of {mall animals (in which confifts 
their nimblenefs or agility) muft be greater than thofe of 
large animals, fuppofing the force of the mucfular fibre to 
be the fame in both. For fuppofing them fimilar, the num- 
ber of equal fibres will be as the fquare of their linear di- 
menfions ; and the levers by which they aét are as their 
linear dimenfions. The energy therefore of the moving 
force is as the cube of thefe dimenfions, But the momen- 


tum of inertia, or fp r?, is as the 4th power: Therefore 


the angular velocity of the greater animals is fmaller. ‘The 
number of ftrokes which a fly makes with its wings ina fe. 
cond is aftonifhingly great; yet, being voluntary, they are 
the effects of its agility. | 

We have hitherto confined our attention to the fimplet 
form in which this tranfverfe {train can be produced. ‘This 
was quite fufficient for fhowing us the mechanifm of nature 
by which the ftrain is refifted ; and a very flight attention is 
fufficient for enabling us to reduce to this every other way 
in which the ftrain can be produced. We fhall not take up 
the reader’s time with the application of the fame principles 
to other cafes of this ftrain, but refer him to what has been 
faid in the article Roors. In that article we have fhown the 
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analogy between the ftrain on the fection of a beam pro-° 


jeting from a wall and loaded at the extremity, and the 
{train on the fame fetion of a beam fimply refting on fup- 
ports at the ends, and loaded at fome intermediate point or 
points. ‘I'he ftrain on the middle C of a beam AB (fig. tg.) 
fo fupported, arifing from a weight laid on there, is the 
fame with the ftrain which half that weight hanging at B 
would produce on the fame fection C if the other end of 
the beam were fixed in a wall. If therefore 1000 pounds 
hung on the end of a beam projeGting 10 feet froma wall 


will juft break it at the wall, it will require 4000 pounds: 
on its middle to break the fame beam refling on two props. 


to feet afunder. We have alfo fhown in that article the 
additional ftrength which will be given to this beam by ex- 
tending both ends beyond the props, and there framing it 
firmly into other pillars or fupports. We can hardly add 
any thing to what has been faid in that article, except a 
few obfervations on the effeéts of the obliquity of the ex- 
ternal force. 


Effe 
the ob] 
ty of ti 


We have hitherto fuppofed it to a& in theextern 


direGtion BP (fig. 6.) perpendicular to the length of the force. 


beam. Suppofe it to aét in the direCtion BP’, oblique to BA. 
In the article Roor we fuppofed the ftrain to be the fame 
as if the force p acted at the diftance AB‘, but ftill perpendi-. 
dicular to AB: fo it is. But the ftrength of the fection AA 
is not the fame in both cafes; for by the obliquity of the 
ation the piece DCK 4 is preffedto the other. Weare not 
fufficiently acquainted with the corpufcular. forces to. fay 
precifely what will be the effect of the preflure. arifing from 
this obliquity ;. but we can clearly fee, in general, that 
the point A, which in the inftant of fraéture is neither 
ftretched nor compreffed, muft.now. be farther up, or nearex 
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pth ofto TD} and therefore the number of particles which are ex- 
rials. erting cohefive forces is fmaller, and therefore the ftrength is 
ciminithed. Therefore, when we endeavour to proportion the 
firength of a beam to the {train arifing from an external force 
aéting obliquely, we make too liberal-allowance by increafing 
this external force in the ratio of ABto AB. We ac- 
knowledge our inability to affign the proper corre¢tion. But 
this circumftance is of very great influence. In many ma- 
chines, and many framings of carpentry, this oblique action 
of the ftraining force is unavoidable; and the moft enor- 
mous ftrains to which materials are expofed are generally 
of this kind. In the frames fet up for carrying the ring- 
ftones of arches, it is hardly poffible to avoid them: for 
although the judicious engineer difpofes his beams fo as to 
fuftain only preffures in the dire¢tion of their lengths, tend- 
ing either to crufh them or to tear them afunder, it frequent- 
ly happens that, by the fettling of the work, the pieces 
come to check and bear on each other tranf{verfely, tending 
to break each other acrofs. This we have remarked upon 
in the article Roors, with refpe& to a trufs by Mr Price 
(fee Roors, n° 4o, 41, 45). Now when a crofg ftrain is 
thus combined with an enormous preffure in the direCtion 
of the length of the bream, it isin the utmoft danger of 
{napping fuddenly acrofs. This is one great caufe of the 
carrying away of mafts. ‘They are compreffed in the di- 
rection of their length by the united force of the fhrouds, 
and in this ftate the tranfverfe ation of the wind foon com- 
pletes the fraéture. 

When confidering the compreffing ftrains to which ma- 
terials are expofed, we deferred the difcuffion of the ftrain on 
columns, obferving that it was not, in the cafes which ufually 
occur, a fimple compreflion, but was combined with a tran 
verfe ftrain, arifing from the bending of the column, When 
the column ACB (fig. 20.) refting on the ground at B, 
and loaded at top with a weight A, acting in the vertical 
direGtion AB, is bent into a curve ACB, fo that the tangent 
at C is perpendicular to the horizon, its condition fomewhat 
refembles that of a beam firmly fixed between B and C, and 
ftrongly pulled by the end A, fo as to bend it between C and 
A. Although we cannot conceive how a force aéting on a 
ftraight column AB in the dire€tion AB can bend it, we 
may fuppofe that the force acted firft in the horizontal di- 
rection A 4, till it wag bent to this degree, and that the rope 
was then gradually removed from the dire€tion Ad to the 
direGtion AB, increafing the force as much as is neceflary for 
preferving the fame quantity of flexure. 

The firft author (we believe) who confidered this import- 
:. ant fubje&t with fcrupulous attention wasthecelebrated Euler, 
ler’sthe- who publifhed in the Berlin Memoirs for 1757 his Theory 
y ofthe of the Strength of Columns. ‘The general propofition 
ene of eftablifhed by this theory is, that the ftrength of prifmatical co- 

* Jumns is in the dire& quadruplicate ratio of their diameters 
and the inverfe duplicate ratio of their lengths. He profe- 
cuted this fubje&t in the Peterfburgh Commentaries for 
1778, confirming his former theory. We do not find that 
any other author has beftowed much attention on it, all 
feeming to acquiefce in the determinations of Euler, and to 
contider the fubje& as of very great difficulty, requiring the 
application of the moft refined mathematics. Mufchenbroek 
has compared the theory with experiment; but the compari- 
fon has been very unfatisfaGtory, the difference from the 
theory being fo enormous as to afferd no argument for its 
juftnefs. But the experiments do not contradict it, for they 
are {o anomalous as to afford no conclufion or general rule 
whatever. 

To fay the truth, the theory can be confidered in no 
otker light than as a fpecimen of ingenious and very artful 
algcbraic analyfis. Euler was unqueftionably the firf analytt 
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in Europe for refource and addrefs. He knew this, and Strength of 


enjoyed his fuperiority, and without fcruple admitted any 
phyfical affumptions which gave him an opportunity of dif- 
playing his fkill. ‘The inconfiftency of his affumptions with 
the known laws of mechanifm gave him no concern ; and 
when his algebraic proceffes led him to any conclufion which 
would make his readers ftare, being contrary to all our ufual 
notions, he frankly owned the paradox, but went on in his 
analyfis, faying, ‘* Sed analy/i_magis fidendum.’” Mr Robins 
has given fome very rifible inftances of this confidence in his 
analyfis, or rather of 
fion of his readers. Nay, fo fond was he of this kind of 
amufement, that after having publifhed an untenable Theory 
of Light and Colours, he publifhed feveral Memoirs, ex- 
plaining the aberration of the heavenly bodies, and deducing 
fome very wonderful confequences, fully confirmed by expe- 
rience, from the Newtonian principles, which weye oppolite 
and totally inconfiftent with his own theory, merely becanfe 
the Newtonian theory gave him “ occafionem analyfeos pro- 
movende.” We are thus fevere in our obfervations, becaufe 
his theory of the ftrength of columns is one of the ftrong- 
eft inftances of this wanton kind of proceeding, and becaufe 
his followers in the Academy of St Peterfburgh, fuch as Mr 
Fufs, Lexill, and others, adopt his conclufions, and merely 
echo his words. Since the death of Dan. Bernoulli no 
member of that academy has controverted any thing advan- 
ced by their Profefor fublimis geometria, to whom they had 
been indebted for their places and for all their knowledge, 
having been (moft of them) his amanuenfes, employed by 
this wonderful man during his blindnefs to make his com- 
putations and carry on his algebraic inveftigations. We are 
not a little furprifed to fee Mr Emerfon, a confiderable ma- 
thematician, and a man of very independent fpiit, hattily 
adopting the fame theory, of which we doubt not but our 
readers will eafily fee the falfity. 

Euler confiders the column ACB as in a condition pre- 
cifely fimilar to that of an elaftic rod bent into the curve 
by a cord AB conneting its extremities. —In this he is not 
miftaken,—But he then draws CD perpendicular to AB, 
and confiders the ftrain on the feétion C as equal to the 
momentum or mechanical energy of the weight A acting 
in the dire@tion DB upon the lever xc D, moveable round 
the fulcrum c, and tending to tear afunder the particles 
which cohere along the fection cC. ‘This is the fame 
principle (as Euler admits) employed by James Bernoulli in 
his inveftigation of the elaitic curve ACB. Euler confiders 
the ftrain on the fe@tion cx as the fame with what it would 
{uitain if the fame power aéted in the horizontal direGtion 
EF ona point E as far removed -from C as the point D 
is. We reafoned in the fame manner (as has been obferved) 
in the article Roors, where the obliquity of ation was 
inconfiderable. But in the prefent cafe, this fubftitution 
leads to the greateft miftakes, and has rendered the whole 
of this theory falfe and ufelefs. It would be_juit if the 
column were of materials which are incompreflible. But 
it is evident, by what has been faid above, that by the 
compreffion of the parts the real fulcrum of the lever fhifts 


away from the point c, fo much the more as the compreffion 
is greater. In the great compreffions of loaded columns, 
and the almoft unmeafurable- compreffions of the trufs 
beams in the centres of bridges, and other cafes of chief im- 
portance, the fulcrum is fhitted far over towards *, fo that 
very few fibres refift the fracture by their cohefion ; and 
thefe few have a very feeble energy or momentum, on ac- 
count of the fhort arm of the lever by which they a&. This 
is a moft important confideration in carpentry, yet makes no 
élement of Euler’s theory. The confequence of this is, that 
avery {mall degree of curvature is fufficient to caufe the co- 
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Streng'h oflumn or ftrutt to {nap inan infant, as is well known to every 
, experienced carpenter. ‘The experiment by Mufchenbroek, 
which Euler makes ufe of in order to’ obtain a meafure of 
ftrength in a particular inflance, from which he might de- 
duce all others by his theorem, is an inconteftable proof of 
this. The force which broke the column is not. the 
twentieth part of what is neceflary for breaking it by af 
ing at E in the direétion EF. Euler takes no notice of 
this immenfe difcrepancy, becaufe it mut have caufed him 
to abandon the fpeculation with which he was then amuhag 
himfelf, 
The limits of this Work do not afford room to. enter 
minutely upon the refutation of this theory ; but we can 
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common obfervation. It refults legitimately from this 
theory, that if CD have no magnitude, the weight A 
can have no momentum,.and the column cannot be broken— 
‘True,—it cannot be broken in this way, fnapped by a tranf- 
verfe fraGture, if it do not bend; but we know very well 
that it can be crufhed or crippled. and we fee this frequent- 
ly happen. This circumftance or event does not enter into 
Euler’s inveftigation, and therefore the theory is imperfeé 
at leaft and ulelefs. Had this crippling been introduced 
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are called, to ftay the middle of long beams, which areStrence 
employed as pillars, ftrutts, or trufs beams, and are ex. Mate 


poled, by their pofition, to enormous preffures in the di- 
rection of their lengths, Such ftays may be obferved, dif. 
pofed with great judgment and economy, in the centres em- 
ployed by Mr Perronet in the ereG&tion of his great ftone 
arches, He was obliged to corre& this omiffion made by 
his iagenions predeceflor in the beautiful centres of the 
bridge’ of Orleans, which we have no hefitation in affirming 
to be the fineft piece of carpentry in the world. 

It only remains on this head to compare thefe theoretical 
deductions with experiment. 

Experiments on the tran{verfe ftrength of bodies are eafily 
made, and accordingly are very numerous, efpecially thofe 
made on timber, which is the cafe moft common and mott 
interefling. But in this great number of experiments there 
are very few from which we can draw much praétical infor. 
mation, The experiments have in general been made on 
fuch {mall {cantlings, that the unavoidable natural inequalities 
bear too great a proportion to the ftrength of the whole 
piece. Accordingly, when we compare the experiments of 
different authors, we find them differ enormoufly, and even 
the experiments by the fame author are very anomalous, 
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ed in the following table. The pieces were found, even-ments 


grained oak. The column é contains the breadths of the™ade OY 


in the form of a phyficial aflumption, every topic of reafon- 
ing employed in the procefs muft have been laid afide, as 
the intelligent reader will eafily fee But the theory is not 
only imperfeét, but falfe. .The ordinary reader will be con- 


vinced of this by another legitimate confequence of it. Fig. 
20. n° 2. is the fame with fig. 106 of Emerfon’s Mechanics, 
where this fubje& is treated on Euler’s principles, and re- 
preients a crooked piece of matter refting on the ground at 
#, and loaded at A with a weight acting in the vertical 
direction AF. It refults from Euler’s theory that the 
flrains at 4, B, D, E, &«. are as bc, BC, DI, EK, &c. 
Therefore the {trains at G and H are nothing; and this is 
aflerted by Emerfon.and Euler as a ferious truth ; and the 
piece may be thinned ad infinitum in thefe two places, or 
even cut through, without any diminution of its ftrength. 
The abfurdity of this affertion ftrikes at firft hearing. Euler 
afferts the fame thing with refpect to a point of contrary 
flexure. Farther difcuffion is (we apprehend) needlefs. 
This theory muft therefore be given up. Yet thefe dif- 
fertations of Euler in the Peterfburgh Commentaries deferve 
a perulal, both as very ingenious {pecimens of analyfis, and 
becaufe they contain maxims of praGtice which are impor- 
tant. Although they give an erroneous meafure of the com- 
parative ftrength of columns, they fhow the immenfe im. 
portance of preventing fall bendings, and point out wich 
accuracy where the tendencies to bend are greateft, and how 
this may be prevented by very {mall forces, and what a pro- 
digions acceflion of force this gives the column. . There is 
a valuable paper in the fame volume by Fuls on the Strains on 
Jramed Carpentry, which may alfo be read with advantage. 

It will:now be afked, what fhall be fubftituted in place 
of this erroneous theory? what is the true proportion of 
the flrength of columns? We acknowledge our inability to 

A new the-Sive a fatisfatory anfwer. Such can be obtained enly by a 
ory cannet previous knowledge. of the proportion between the exten- 
be fubftitu-fions and compreffions produced by equal forces, by the 
ted in place knowledge of the abfolute compreffions producible by a 
cea given force, and by a knowledge of the degree of that de- 
experi. rangement of parts which is termed ciippling. Thefe cir- 
ments be cumftances are but imperfectly known to us, and there lies 
made, before usa wide field of experimental inquiry. Fortunately 
the force requifite for crippling a beam is prodigious, and a 
very {mall lateral fupport is fufficient to prevent that bend- 
ing which puts the beam in imminent danger, A judicious 
engineer will always employ tran{verfe bridles, as they 


Yo? 
Yet Euler’s 
cifferta- 
tions de- 
ferve a pe- 
gufal. 


pieces in inches; the column d contains their depths ; the 
column / contains their lengths; column p contains the 
weights (in pounds) which broke them when hung on 
their middles; and m is the column of averages or medi. 
ums. 
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pists pears proportional to the breadth, 


ed 


Experiments 3d and 4th thew the ftrength proportional 


Maries to the fquare of the depth. 


Experiments 1ft and 5th fhew the ftrength nearly in the 


them. inverfe proportion of the lengths, but with a fenfible de- 


ficiency in the longer pieces. 

Experiments 5th and 7th thew the ftrengths proportional 
to the breadths and the {quare of the depth. 

Experiments 1ft and 7th fhew the fame thing, compound. 
ed with the inverfe proportion of the length: the deficiency 
relative to the length is not fo remarkable here. 

Experiments 1ft and 2d and experiments 5th and’ 6th 
fhew the increafe of ftrength, by faftening the ends, to be in 
the proportion of 2 to3. ‘The theory gives the propor- 
tion of 2 to 4. ‘ But a difference in the manner of fixing 
may produce this deviation from the theory, which only 
fuppofed them to be held down at places beyond the props, 
as when a joift is held in the walls, and allo refts on two 
pillars between the walls. (See what is faid on this fubjeG in 
the article Roor, § 19.) ; where note, that there isa miftake, 
when it is faid that a beam fupported at both ends and 
loaded in the middle will carry twice as much as if one end 
were fixed in the wall andthe weight fufpended at the other 
end. ‘fhe reafoning employed there fhows that it will carry 
four times as much. : 

The chief fource of irregularity in fuch experiments is 
the fibrous, or rather plated texture of timber. It confifts 
of annual additions, whofe cohefion with each other is vattly 
weaker than that of their own fibres. Let fig. 21. repre- 
fent the feGtion of a tree, and ABCD, aécd the feGion of 
two battens that are to be cut out of it for experiment, 
and let AD and ad_ be the depths, and DC, dc the 
breadths. ‘The batten ABCD will be the ftrongeit, for the 
fame reafon that an aflemblage of planks fet edgewife will 
form a ftronger joift-than planks laid above each other like 
the plates of a coach-fpring. Mr Buffon found by many 
trials that the ftrength of ABCD was to that of abcd 
(in oak) nearly as 8 to 7. ‘The authors of the different 


experiments were not careful that their battens had their | 


plates all difpofed fimilarly with refpeét to the ftrainy But 
even with this precaution they would not have afforded fure 
grounds of computation for large works; for great beams 
occupy much, if not the whole, of the feétion of the tree ; 
and from this it has happened that their ftrength is lefs 
than in proportion to that of a fmall lath or batten. In 
fhort, we can truft no experiments but fuch as have been 
made en large beams. Thefe muft be very rare, for they 
are moft expenfive and laborious, and exceed the abilities of 
moft of thofe who are difpofed to ftudy this matter. 

But we are not wholly without fuch authority. Mr Buf 
fon and Mr Du Hamel, two of the firft philofophers and me- 
chanicians of the age, were dire€ted by government to make 
experiments on this fubje&t, and were fupplied with ample 
funds and apparatus. ‘The relation of their experiments is 
to be found in the Memoirs of the French Academy for 
1740, 1741, 1742, 17683 as alfo in Du Hamel’s valuable 
performances fur ? Exploitation des Arbres, et fur la Confer- 
vation et le Tranfport de Bois. We earneftly recommend 
thefe differtations to the perufal of our readers, as containing 
much ufeful information relative to the ftrength of timber, 
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an abftra& of Mr Buffon’s experiments. 
He relates a great number which he had profecuted during 
two years on {mall battens. 
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He found that the odds of a Mr Buf- 


fingle layer, or part of a layer, more or lefs, or even a dif-fon’s expe- 


ferent difpofition of them, had fuch influence that he was 
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obliged to abandon this method, and to have recourfe to the gound oake 


largeit beams that he was able to break. ‘Ivhe following 
table exhibits one feries of experiments on bars of founda.ak, 
clear of knots, and four inches fquare. ‘lhis is a fpecimen 
of all the reft. 

Column rit is the length of the bar in feet clear between 
the fupports. 

Column ‘2d is the weight of the bar (the 2d day after it 
was felled) in pounds. ‘Two bars were tried of each length. 
Each of the firit three pairs confifted of two cuts of the 
fame tree. The one next the root was always found the 
heavieft, ftiffeft, and ftrongeft. Indeed Mr Buffon fays 
that this was invariably true, that the heavieft was always 
the ftrongeft ; and he recommends it as a certain (ar fure) 
rule for the choice of timber. He finds that this is always 
the cafe when the timber has grown vigoroufly, forming 
very thick annual layers. But he alfo obferves that this 
is only during the advances of the tree to maturity ; for the 
ftrength of the different circles approaches gradually to 
equality during. the tree’s healthy growth, and then it de- 
cays in thefe parts in a contrary order. 
affert the fame thing with refpe€t to beech: yet a contrary 
opinion is very prevalent; and wood with a fine, that is, @ 


{mall grain, is frequently preferred. Perhaps no perfon - 


has ever made the trial with fuch minutenefs as Mr Buf- 
fon, and we think that much deference is due to his opinion. 
Column 3d is the number of pounds neceflary for breaking: 
the tree in the courfe of a few minutes. 
Column 4th is the inches which it bent down before 
breaking. 
Column 5th is the time at which it broke. 


7 5359 | 355 29' 
561 5275 | 455 | 22 
8 4600 | 3,75 | 15 


4500 | 4,7 | 13 


‘The experiments on other fizes were made in the fame: 
way. A pair at leaft of each length and: fize was takens 
"Phe mean. refults are contained in the following table. ‘The 
beams were all fquare, and their fizes in inches are placed at 
the head of the columns, and their lengths in feet:are'in the: 
firft column, ; 


Our tool-makers- 


Gorength of 
Materials, 


nye §312 | 11525 


4550| 9787 
4025 | 8308 
3012] 7125 
2987 | 6075 
5300 

| 435° 

- 3700 

3225 

2975 

2162 

1775 


Mr Buffon had found by numerous trials that oak-timber 
loft much of its ftrength in the courfe of drying or feafoning; 
and therefore, in order to fecure uniformity, his trees were 
all felled in the fame feafon of the year, were {quared the day 
after, and tried the third day. Trying them in this green 
dtate gave him an opportunity of obferving a very curious 
and unaccountable phenomenon. When the weights were 
Jaid brifkly on, nearly fufficient to break the log, a very 
fenfible fmoke was obferved to iffue from the two ends with 
a fharp hiffing noife. ‘This continued all the while the tree 
was bending and cracking. ‘This fhows that the log is af- 
fected or ftrained through its whole length; indeed this 
muft be inferred from its bending through its whole length. 
It alfo fhows us the great effeéts of the compreffion. It is 
a pity Mr Buffon did not take notice whether this {moke 
iffued from the upper or compreffed half of the fe€tion only, 

sr2-—-OF - Whether it came from the whole. 

ilerva.’ We muft now make fome obfervations on thefe experi- 

tions on Mrments, in order to compare them with the theory which we 

Buffon's have endeavoured to eftablith. ; 

bie ah Mr Buffon conftders the experiments oh the 5-inch 
bars as the flandard of comparifon, having both extended 
thefe to greater lengths, and having tried more pieces of 
each length, 

Our theory determines the relative ftrength of bars of the 
fame feétion to be inverfely as their lengths. But (if we 
except the five experiments in the firft column) we find a 
‘very great deviation from this rule. ‘Thus the 5-inch bar 
of 28 feet long fhould have half the ftrength of that of 14 
feet, or 2650; whereas it is but 1775. The bar of 14 feet 
fhould have half the itrength of that of 7 feet, or 5762; 
whereas it is but 5300. In like manner, the fourth of 
11525 is 2881; but the real ftrength of the 28-feet bar is 
1775. Wehave added a column A, which exhibits the 
ftrength which each of the 5-inch bars ought to have by the 
theory. This deviation is moft diftin@ly feen in fig. 22. 
where BK is the feale of lengths, B being at the point 7 
of the feale and K at 28. The ordinate CB is = 151525, 
and the other ordinates DE, GK, &c. are refpectively = 
eat The lines DF, GH, &e. are made = 4350, 


1775, &c. expreffing the ftrengths given by experiment. 
‘The to-feet bar and the 24-feet bar are remarkably anoma- 
lous. But all are deficient, and the defe& has an evident 
progreffion from the firft to the laft. The fame thing may 
be fhown of the other columns, and even of the firft, though 
it is very {mall in that column. It may alfo be obferved in 
the experiments of Belidor, and in all that we have feen. 
We cannot doubt therefore of its being a law of nature, de- 
pending on the true principles of cohefion and the laws of 
mechanics. 

But it is very puzzling; and we cannot pretend to give a 


fatisfaCtory explanation of the difficulty. The only effeé 
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which we can conceive the length of a beam to have, is toStr 


increafe the {train at the feCtien of fracture by employing 
the intervening heam as a lever. But we do not diltinély 
fee what change this can produce in the mode of ation 
of the fibres in this feétion, fo as either to change their 
cohefion or the place of its centre of effort: yet fome- 
thing of this kind muft happen. 

We fee indeed fome circumftances which muft contribute 
to make a fmaller weight fufficient, in Mr Buffon’s experi- 
ments, to break a long beam than in the exact inverfe pro- 


- portion of its length. 


In the firft place, the weight of the beam itfelf augments 
the ftrain as much as if half of it were added in form of 
a weight. Mr Buffon has given the weights of every beam 
on which he made experiments, which is very nearly 74 
pounds fer cubic foot. But they are much too {mall to 
account for the deviation from the theory. ‘The half weights 
of the 5-inch beams of 7, 14, and 28 feet length are only 
45» 92, and 182 pounds; which makes the real ftrains in 
the experiments 11560, 5390, and 1956; which are far 
from having the proportions of 4, 2, and 1. 

Buffon fays that healthy trees are univerfally ftrongeft at 
the root end; therefore, when we ufe a longer beam, ite 
middle point, where it is broken in the experiment, is in 
a weaker part of the tree. But the trials of the 4-inch 
beams fhow that the difference from this caufe is almoft 
infenfible. 

The length muft have fome mechanical influence which 
the theory we have adopted has not yet explained. It may 
not however be inadequate to the tafk. ‘The very ingeni- 
ous inveftigation of the elaftic curve by James Bernoulli and 
other celebrated mathematicians is perhaps as refined an ap- 
plication of mathematical analyfis as we know. Yet in this 
inveftization it was neceflary, in order to avoid almoft infuper- 
able difficulties, to take the fimpletft poffible cafe, viz. where 
the thicknefs is exceedingly {mall in comparifon with the 
length. If the thicknefs be confiderable, the quantities ne- 
gleéted in the calculus are too great to permit the conclu. 
fion to be accurate, or very nearly fo. Without being able 
to define the form into which an elaftic body of confiderable 
thicknefs will be bent, we can fay with confidence, that in 
an extreme cafe, where the compreflion in the concave fide 
ig very great, the curvature differs confiderably from the 
Bernoullian curve. But as our inveftigation is incomplete 
and very long, we do not offer it to the reader. The fol- 
lowing more familiar confiderations will, we apprehend, ren- 
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der it highly probable that the relative ftrength of beamsrelativ 
decreafes falter than in the inverfe ratio of their length. The ftreng 
curious obfervation by Mr Buffon of the vapour which iffued beams 


with a hiffing noife from the ends of a beam of green oak 


creafes | 
Ser thay 


while it was breaking by the load on its middle, fhows that the iny, 
the whole length of the piece was affected: indeed it muftratio of 
be, fince it is bent throughout. We have fhown above,‘heir 


that a certain definite curvature of a beam of a given form 
is always accompanied by rupture. Now fuppofe the beam 
A of to feet long, and the beam B of 20 feet long, bent to 
the fame degree, at the place of their fixure in the wall ; 


_the weight which hangs on A is nearly double of that 


which muft hang on B. The form of any portion, fuppofe 
5 feet, of thefe two beams, immediately adjoining to the wall, 
is confiderably different. At the diftance of 5 feet the cur- 
vature of A is,+ of its curvature at the wall. The curva- 
ture of B in the correfponding point is iths of the fame cur- 
vature at the wall. Through the whole of the intermediate 
5 feet, therefore, the curvature of B is greater than that of 
A. This muft make it weaker throughout. It muft occa- 
fion the fibres to flide more on each other (that it may ac- 
quire this greater curvature), and thus affect their lateral 

union ; 


lengths 
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pth ofunion ; and therefore thofe which are ftronger will not affift 

prials. their weaker neighbours. ‘T'o this we mutt add, that in the 

fhorter beams the force with which the fibres are preffed la- 
terally on each other is double. ‘This muft impede the mu- 
tual fliding of the fibres which we mentioned a little ago; nay, 
this lateral compreffion may change the law of longitudinal 
cohefion (as will readily appear to the reader who is ac- 
quainted with Bofcovich’s doétrines), and increafe the 
ftrength of the very furface of frafture, in the fame way 
(however inexplicable) as it does in metals when they 
are hammered or drawn into wire. 

The reader muft judge how far thefe remarks are worthy 
of his attention. ‘The engineer will carefully keep in mind 
the important faét, that a beam of quadruple length, inftead 

4 of having 3th of the ftrength, has: only about sth; and 
the philofopher fhould endeavour te difeover the caufe of 
this diminution, that he may give the artift a more accurate 
: rule of computation. 

Oe Our ignorance of the law by which the cohefion of the 
wer the particles changes by a change of diftance, hinders us from 
ife ree difeovering the precife relation between the curvature and 
n pa the momentum of cohefion; and all we can do is to multiply 
4 be experiments, upon which we may eftablifh fome empirical 
the rules for calculating the ftrength of folids. Thofe from 
nentum which we muft reafon at prefent are too few and too ano- 
phefion. malous to be the foundation of fuch an empirical formula. 
We may, however, obferve, that Mr Buffon’s experiments 
give us confiderable affiftance in this particular: For if 
to each of the numbers of the column for the 5-inch beams, 
corrected by adding half the weight of the beam, we add 
the conftant number 1245, we fhall have a fet of numbers 


be called c, and let the weight which is known by experi- 
ment to be neceffary for breaking the 5-inch beam of the 


Heagth a be'called P. We fiat ire pnt emp. 
Thus the weight neceflary for breaking the 7-foot bar is 
yis60. This added to 1245, and the fum multiplied by 
sedis 896 
4, gives P + ¢Xa = 89635. Let / be 18;. then 708 
m— 1245 = 3725, = ps which differs not more than yoth 
from what experiment gives us. This rule holds equally 
well in all the other lengths except the 10 and 24 foot 
beams, which are very anomalous. Such a formula is abun- 
dantly exact for practice, and will anfwer through a much 
greater variety of length, though it cannot be admitted as 
a true one; becaufe, in a certain very great length, the 
ftrength will be nothing. For other fizes the conftant 
Lb 4 muft change in the proportion of d?, or perhaps 
of p. 

oe The next comparifon which we have to make’ with the 
ween theory is the relation between the ftrength and the fquare 
ftrengthof the depth of the feGtion.. This is made by comparing 
the : E : : 

sre of With each other the. numbers in any horizontal line of the 
depth table. In making this comparifon we find'the numbers of 
he fece the five-inch bars uniformly. greater than the reft. We 
. imagine that there is fomething peculiar to thefe bars: 
They are in general heavier than in the proportion.of their 
fe&tion, but not fo much fo as to account for all their fuperi- 
otity. We imagine that this fet of experiments, intended 
as a ftandard for the reft, has. been made at one time, and 
that the feafon has had a confiderable influence. The fac& 
however is, that if this column be kept out; or-uniformly 
diminifhed. about +%th in their ftrength, the different fizes 
will deviate very. little from the ratio of the {quare of the 
depth, as determined by theory. There is. however a {mall 
deficiency in.the bigger beams. 


which are very nearly reciprocals of the lengths. Let 1245 _ 
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We have been thus anxious in the examination of thefe Strength of 
experiments, becaufe they are the only ones which have loi 
been related in fufficient detail, and made on a proper {cale 
for giving us data from which we can deduce confidential 
maxims for practice. ‘[hey are fo troublefome and expen- 
five that we have little hopes of feeing their number greatly 
increafed ; yet furely our navy board would do an un{peak- 
able fervice to the public by appropriating a fund for fuch 
experiments under the management of fome man of {cience. eis 

There remains another comparifon which is of chief im- proportion: 
portance, namely, the proportion between the apsoLUTE between 
COHESION and the RELATIVE STRENGTH. It may be gueffed, theabtolute: 
from the very nature of the thing, that this mutt. be very na ety re 
uncertain, Experiments on the abfolute ftrength: mutt belative 
confined to very {mall pieces, by reafon of the very” great ftrengthe. 
forces which are required for tearing them afunder. The 
values therefore deduced from them mutt be fubje&: to great: 
inequalities. Unfortunately we have got no detail of any’ 
expcriments ; all that we have to depend on is two paflages 
of Mufchenbroek’s E/ffais de Phyfique ; in one of which he faye 
that a piece of found oak ~%,ths of an inch fquare is torn 
afunder by 1150. pounds; and in the other, that an oak 
plank 12/inches broad and 1 thick. will juft fufpend 189163. 
pounds. Thefe give for the cohefion of an inch fquare 
15,755 and 15,763 pounds. Bouguer, in his Frazté dw 
Navire, fays that it is very well known that a rod of found. 
oak 3th of an inch fquare will be torn afunder by 1000: 
pounds. ‘his gives 16000 for the cohefion of a fquare” 
inch. We fhall take this as a round number, eafily ufed in 
our computations. Let us compare this with Mr Buffon’s- 
trials of beams four inches fquare. 

The abfolute cohefion of this fe&tion is. 16,000 X 16= 

256,000. Did every fibre exert its whole force in the in- 
ftant of fraGture, the momentum of cchefion would be the: 
fame as if it had all ated at the centre of gravity of the 
fe€tion. at 2 inches from the axis of fraCture,. and. is there 
fore 512000. The 4-inch beam, 7 feet long, was broken: 
by 5312 pounds hung on.its middle. The half of this, or 
2656 pounds, would have broken. it, if fufpended at its ex- 
tremity, projeting 34 feet or 42 inches.from a wall. The 
momentum of this ftrain is therefore 2656 X42, =111552. 
Now this isin equilibrio with the. aG@ual momentum of cohe- 
fon, which is therefore 111552, inftead of 512000.. The 
ftrength.is therefore diminifhed in the proportion of 512000: 
to 111552,.or very nearly of 4,59.to I-. 

As we are quite uncertain as to the place of: the centre: 
of effort, it is needlefs to confider the full cohefion as acting 
at the centre. of gravity, and producing the momentum» 
512,000 ;.and we may: convert the whole into a fimple mul- 
tiplyer m of the length,. and. fay, as m.times: the length is ta- 
the depth, fo is the abfolute cohefion. of the fection: to the re- 
lative firength. Therefore let the abfolute cohefion. of a. 

{quare inch be called f, the breadth:J, the.depth d, and the- 
length / (all.in inches), the relative ftrength, or the exter- 


nal force p, which balances it, at or in. round. nums- 
b de » 
bers oes for m= 2 X 4,59. 
This great diminution of ftrength cannot be wholly ac- 
counted for by. the inequality of the cohefive forces exerted: 
in the inftant of fra€ture ;. for in-this.cafe we know that the 


centre of effort.is at jd of the height ina reCtangular fec- 
tion.(becaufe. the. forces. really: exerted are as. the extenfions: 


of the fibres).. The relative ftrength would be if of andi 
3 


p would have been:812'7 inftead of 2656.. 
We muft afcribe this diminution (which is’ three timess 
greater than that produced by the inequality of the cohe+ 
f five: 
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beam; and we mutt endeavour to explain in what manner 
~ this compreflion produces an effect which feems fo little ex- 
plicable by fuch means. j 

As we have repeatedly obferved, it is a matter of nearly 
univerfal experience that the forces a@ually exerted by the 
particles ot bodies, when ftretched or compreffed, are very 
nearly in the preportion of the diftances to which the par- 
ticles are drawn from their natural pofitions. Now, altho’ 
we are certain that, in enormous compreifions, the forces in- 
creafe fafter than in this proportion, this makes no fenfible 
changé in the prefent queftion, becaufe the body is broken 
before the compreffions have gone fo far; nay, we imagine 
that the compreffed parts are crippled in moft cafes even 
before the extended parts are torn alunder. , Mufclienbroek 
afferts this with great confidence with refpect to oak, on 
the authority of his own experiments. He fays, that al- 
though oak will fufpend half as much again as fir, it will 
not fupport, asa pillar, two-thirds of the load which fir 
will fupport in that form. 

We imagine therefore that the mechanifm in the prefent 
cafe is nearly as follows ; 

Let the beam DCK 4 (fig. 23.) be loaded’ at its extre- 
mity with the weight P, acting inthe direction KP perpen- 
dicular'to DC. Let DA be the fe&tion of fra@ture. Let 
DA be about jd of Da. A will be the particle or 
fibre which is neither extended nor comprefled. Make 
4$;Dd=DA:Aa. The triangles DAd, a A 4, will 
reprefent the accumulated attraGting and repelling forces, 
Make Aland Ai=+}DA and4aA. The point I will 
be that to which the full cohefion Dd or fof the particles 
in AD muft be applied, fo as to produce the fame: momen- 
tum which the variable forces at I, D, &c. really produce 
at their feveral points of application. In like manner, ¢ is 
the centre of fimilar effort of the repulfive forces excited by 
the compreffion between A and 4, and it is the real fulcrum 
of a bended lever Ti K, by which the whole effect is produ- 
ced. ‘The effect is the fame as if the full cohefion of the 
itretched fibres in AD were accumulated in I, and the full 
repulfion of all the compreffed fibres in A A were accumu- 
jated in #. ‘The forces which are balanced in the operation 
are the weight P, aéting by the arm £#, and the full cohe- 
fion of AD aéting by the arm Ii: ‘The forces exerted by 
the compreffed fibres between A and 4 only ferve to give 
fupport to the lever, that it may exert Its ftrain. 

We imagine that this does not differ much from the real 
procedure of nature. ‘I'he pofition of the point A may be 
different from what we have deduced from Mr Buffon’s ex- 
periments, compared with Mufchenbroek’s value of the ab. 
folute cohefion of a fquare inch. If this laft fhould be only 
12000, DA mutt be greater than we have here made it, in 
the proportion of 12000 to 16000. For 1é muft fill 
be made = + Aa, fuppofing the forces to be propor- 
tional to the extenfions and compreffions, There can be 
no doubt that a part only of the cohefion of D 4 operates 
an refifling the fra€ture in all-fubftances which have any 
compreffibility ; and it is confirmed by the experiments of 
Mr Du Hamel on willow, and the inferences are by no 
means confined to that fpecies of timber. We fay therefore, 
that when the beam is broken, the cohefion of AD alone 
is exerted, and that each fibre exerts a force proportional to 
its extenfion ; and the accumulated momentum is the fame 
as if the full cohefion of AD were adting by the lever T7 
= fdof Da. 

It may be faid, that if only {dof the cohefion of oak be 
exerted, it may be cut tds through without weakening it. 
But this cannot be, becaufe the cohefion of the whole is em- 
ployed in preventing the lateral fide fo often mentioned, 
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Strength offive forces) to the compreffion of the under part of the 


STR. 


We have no experiments to determine that it may not be Stren 


cut through $d without lofs of its ftrength. 

This muft not be confidered as a fubjeét of mere fpecula- 
tive curiofity ;. It is intimately conneéted with all the prac- 
tical ufes which we can make of this knowledge ; for it is 
almoft the only way that we can learn the compreffibility of 
timber, Experiments on the direét cohefion are indeed 
difficult, and exceedingly expenfive if we attempt them in 
large pieces. But experiments on compreffion are almoft 
impracticable. ‘lhe moft inftruCtive experiments would be, 
firft to eftablifh, by a great number of trials, the tran{verfe 
force of a modern batten ; and then to make a great lum- 
ber of trials of the diminution of its ftrength, by cutting it 
through on the concave fide. This would very nearly give 
us the proportion of the cohefion which really operates in 
refifting fra€tures... ‘Thus if it be found that one-half of the 
beam may be cut on the under fide without diminution of 
its ftrength (taking care to drive in a flice of harder wood), 
we may conclude that the point A is at the middle, or 
fomewhat above it. 

Much lies before the curious mechanician, and we are as 
yet very far from a {cientific knowledge of the ftrength of 
timber. ; 

In the mean time, we may derive from thefe experiments 
of Buffon a very ufeful practical rule, without relying on 
any value of the abfolute cohefion of oak. We fee that the 
ftrength is nearly as the breadth, as the {quare of the depth, 
and as the inverle of the length. It is moft convenient to 
meafure the breadth and depth of the beam in inches, 
its length in feet. Since, then, a beam four inches {quare 
and feven feet between the fupports is broken by 5312 
pounds, we muit conclude that a batten one inch {quare 
and one foot. between the fupports will be broken by 581 
pounds. Then the ftreigth of any other beam of oak, or 
the weight which will juft break it when hung on its middle, 
, bd? 

Is 581 vo 

But we have feen that there is a very confiderable devia. 
tion from the inverfe proportion of the lengths, and we muft 
endeavour to accommodate our rule to this deviation. We 
found, that by adding 1245 to each of theordinates or 
numbers in the column of the five-inch bars, we had.a_fet 
of numbers very nearly reciprocal of the lengths ; and if we 
make a fimilar addition to the other columns in the propor- 
tion of the cubes of the fixes, we have nearly the fame refult. 
The greateft error (except in the cafe of experiments which 
are very irregular) does not exceed +{;th of the whole. 
Therefore, for a radical number, add to the 5912 the num- 
ber 640, which is to 1245 very nearly as 47 to 53. This 
gives 5952. ‘The 64th of this is 93, which correfponds to 
a bar of one inch {quare and feven feet long, Therefore 
93 X 7 will be the reciprocal correfponding to a bar of one 
foot. This is 651. ‘Lake from this the prefent empirical 


» or 10, and there remains 641 for 


: See OD gee 
corre&tion, which is ee 


the ftrength of the bar. This gives us for a general rule 
bd* ; 

p= 651 oe 105d’. 
Example. Required the weight neceflary to break an 


oak beam eight inches {quare and 20 feet between the 
2 " . 


props, p = 651 X go 7 TIO X8 X8*. This is 11545, 
whereas the experiment gives 11487. The error is very 
{mall indeed. ‘The rule is moft deficient in comparifon with 
the five-inch bars, which we have already faid appear flrong- 
er than the reft, 
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The following procefs is eafily remembered by fuch as 
are not al; rebraitts. 

Multiply the breadth in inches twice by the depth, and 
call this produ& f- Multiply f by 651, and divide by the 
length in feet. From the quotient take 10 times f. The 
remainder is the number of pounds which will break the 
beam. 

We are not fufficiently fenfble of our principles to be 
confident that the correction 10 f fhould be in the propor- 
tion of the fection, although we think it moft probable. It 
is quite empirical, founded on Buffon’s experiments. ,[here- 
fore the fafe way of ufing this rule is to fuppofe the beam 
{quare, by increafing or diminifhing its breadth till equal to 
the depth. hen find the ftrength by this rule, and dimi- 
nifh or increafe it for the change which has been made in 
its breadth. . Thus, there can be no doubt that the flrength 
of the beam given as an example is double of that of a beam 
‘of the fame depth and half the breadth. 

The reader cannot but obferve that all this calcula- 
tion relates to the very greatett weight which a beam will 
bear for a very few minutes. Mr Buffon uniformly found 
that two-thirds of this weight fenfibly impaired its ftrength, 
and frequently broke it at the end of two or three months. 
One-half of this weight brought the beam to a certain bend, 
which did not increafe after thefirft minute or two, and may 
be borne by the beam for any length of time. But the beam 
contracted a bend, of which it did not recover any confider- 
able portion. One-third feemed to have no permanent ef- 


 fe& on the beam ; but it recovered its reCtilineal fhape com- 


pletely, even after having been loaded feveral months, pro- 
vided that the timber was feafoned when firft loaded ; that 
is to fay, one-third of the weight which would quickly break 
a feafoned beam, or one-fourth of what would break one 
jult telled, may lie on it for ever without giving the beam 
a fett. 

We have no detail of caperneits on the ftrength of 
other kinds of timber: only Mr Buffon fays, that ah has 
about-%,ths of the ftrength of oak ; Mr Parent makes it 
Hees ; ‘Emer! ion, +ds, &e. 

Ve have been’ ‘hin minute in our examination of the me- 
ents of this tranfverfe ftrain, becaufe it is the greateft to 
which the parts of our machines are expofed. We with to 
imprefs on the minds of artifls the neceflity of avoiding this 
as much as poflible. ‘They are improving in this refpect, as 
may be feen by comparing the centres on ‘which ftone arches 
of great {pan are now turned with thofe of former times. 
‘They were formerly a load of mere joilts refting on a multitude 


of potts, which obitructed the navigation, she were frequent- 


ly lofing their fhape by fome of the pofts finking into the 
ground. Now they are more generally truffles, Thane the 
beams abutt on each other, and are relieved from tranf{verfe 
ftrains. But many performances of eminent artilts are ftill 
very injudicioufly expofed to crofs ftrains. We may in- 
ftance one which is confidered as a fine work, viz. the 
bridge at Walton on ‘Thames. Here every beam of the 
great arch 1s a joiit, and it hangs together by framing. ‘The 
finett piece ot carpentry that: we have feen is the genive em- 
ployed in turning the arches of the bridge at Orleans, de- 
teribed by. Perronet. In the whole there is not one crofs 
itrain. ‘Lhe beam, too, ef Hornblower’s fteam-engine, de- 
fcribed in that article, is very f{cientifically conttructed. 

iV. The lait {pecies of ftrain which we are to examine is 
that produced by twilting, This takes place in all axles 
which conne& the working parts of machines. 

Although we cannot pretend to have a very diftinct-con- 
ception of that modification of the cohefion of a body by 
which it -relifts this kind of flrain, we can have no doubt 
that, when all the particles act alike, the refiltance mult be 
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proportional te the number. pune if we fuppofe the Strength of 
two parts ABCD, ABFE (fig. 24.), of the body EFCD Meteria's. 
to be of infuperable flength, but cohering more weakly in 139 
the common furface AB, and that one part ABCD is pufh- The refit 
ed laterall ly in the direction AB, there can be no doubt that ce rut 
it will yieid only there, and that the refiftance will be pro- ae 
portional to the furface. the number 

In like manner, we can conceive a thin cylindrical tube, of particles. 
of which KAH (fig. 25.) is the fection, as cohering more 
weakly in that feétion than anywhere elfe. Suppofe it to be 
grafped in both hands, and the two parts t) wifted round the 
axis in oppofite dizeétions, as we would twift the two joints 
of a flute, it is plain that it will firft fail in this feCuon, 
which is the circumference of a circle, and the particles ae 
the two parts which are contiguous to this circumference 
will be drawn from each other laterally. ‘The total refift- 
ance will be as the number of equally refifting particles, 
that is, as the circumference (for the tube being fuppofed 
very thin, there can be no fenfible difference between the 
dilatation of the external and internal particles), We can 
now fuppofe anether tube within this, and a third within 
the {econd, and fo on till we reach the centre. If the par- 
ticles of each ring exerted the fame force (by fuffering the 
fame dilatation in the direction of the circumference), the 
reliftance of each ring of the fection would be as its circum- 
ference and its breadth (fuppofed indefinitely {mall}, and 
the whole refiftance would be as the furface ; and this would 
reprefent the refiftance of a folid cylinder. . But when acy- 
linder is twifted in this manner by an external force appli- 
ed to its circumference, the external parts will fuffer a 
greater circular exterfion than the internal ; and it appears 
that this extenfion (like the extenfion of a beam ftrained 
tran{verfely) will be proportional to the diftance of the par- 
ticles from the axis. We cannot fay that this is demon- 
ftrable, but we can affign no proportion that is more pro- 
bable. ‘This being he cafe; the forces fimulta: neoufly ex- 
erted by each particle wil be as its diltance from the axis. 
Therefore the whole force exerted by each ring will be as 
the fquare of its radius, and the accumulated force actually 
exerted will be as the cube of the radius ;. that is, the accu- 
mulated force exerted by the whole cylinder, whofe radius is 
CA, is to the accumulated force exerted at the fame time by 
the part whofe radius is CE, as CA’ to CE}. 

The whole cohefion now exerted is juft two-thirds of 
what it would be if all the particles were exerting the fame 
attractive forces which are juft now exerted by the particles 
in the external circumference. This is plain to any perfon 
im the leaft familiar with the fluxionary calculus. But fuch as 
are not may eafily fee it-in this way. 

~ Let the rectangle ACca be fet upright on the furface 
of the circle along the line CA, and revolve round the 
axis Cc. It will generate a nes whofe height is.C ¢ 
or Aa, and having the circle KAH for its bafe. If the 
diagonal C a be fuppofed alfo to revolve, it is plain that the 
triangle c C a will generate a cone of the fame height, and 
having for its bafe.the circle deferibed by the revolution of 
ca, and the point C for its apex. The cylindtical furface , 
generated by Aa will exprefs the whole eohelion exerted 
by the circumference AHK, and the cylindrical furface ge- 
nerated by Ee will reprefent the cohefien exerted by the 
circumference E.1.M, and the folid generated by the triangle 
CA a will reprefent . the éolieien- exerted by the whole 
circle AFLK, and the cylinder generated by the reGangle 


‘AC ca will reprefent the cohefion: exerted by the fame fur- 


face if each particle ‘had fuffered the extenfion-A a - 
Now it is plain, in the firft place, that the folid genera- 
ted by the triangle e EC is to that generated by a AC as 
EC 3 to AC +. In the next place, the folid generated by 
E a AC 
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Materials, 2 SC 18 two-thirds of the cylinder, becaufe the cone gene- 
hewenpeoee Fated by ¢Ca is one-third of it. 

We may now fuppofe the cylinder twifted till the parti- 
cles in the external circumference lofe their cohefion. There 
can be no doubt that it will now be wrenched afunder, all 

yw290.~—Cstthe:«=inner circles yielding in fucceffion. Thus we obtain 
With whatoue ufeful information, viz. that a body of homogeneous 
force a bo- texture refifts a Ample tiff with two-thirds of the force with 
dy of a ho- which it refills an attempt to force one part laterally from the 
mpgeneous P : : : ‘ 
texture re. Other, or with one-third part of the force which will cut it 
fitts a fim. afunder by a fquare-edged tool. For to drive a fquare- 
pletwiit. edged tool through a piece of lead, for inftance, is the 
fame as foreing a piece of the lead as thick as the tool 
laterally away from the two pieces on each fide of the tool. 
Experiments of this kind do not feem difficult, and they 
rar. would give us very ufeful information. 
The forces When two cylinders AHK and BNO are wrenched.a- 
exeitedin funder, we muft conclude that the external particles of each 
reat are juft put beyond their limits of cohefion, are equally ex- 
der: are as tended, and are exerting equal forces. Hence it follows, 
the fquares that in the inftant of fra¢ture the fum total of the forces ac- 
of the di- tually exerted are as the fquares of the diameters. 
ore For drawing the diagonal C », it is plain that Ee, Aa, 
expreffes the diftenfion of the circumference ELM, and that 
the folid generated by the trianle CEe expreffes the co- 
hefion exerted by the furface of the circle ELM, when the 
particles in the circumference fuffer the extenfion Ee equal 
to A«. Now the folids generated by CA a and CEe¢ be- 
ing refpectively two thirds of the correfponding cylinders, 
are as the {quares of the diameters. 

Having thus afcertained the real ftrength of the feétion, 
far ubrel and its relation to its abfolute lateral ftrength, let us exa- 
to the ex- Mine its ftrength relative to the external force employed to 
te-nal force break it. This examination is very fimple in the cafe un- 
empoyed der confideration. ‘The {training force muft a& by fome le. 
Re break ver, and the cohefion muft oppofe it by aétinz on fome 

other lever. ‘he centre of the fection may be the neutral 
point, whofe pofition is not difturbed. 

Let F be the force exerted laterally by an exterior par- 
ticle. Let a be the radius of the cylinder, and « the inde- 
terminate diftance of ‘any circumference, and x the indefi- 
nitely {mall interval between the concentric arches ; that is, 

let x be the breadth of aring and x its radius. The for- 
ces being as the extenfions, and the extenfions as the di- 
ances from the axis, the cohefion actually exerted at any 
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part of any ring will be f™*. ‘The force exerted by the 
a 
whole ring (being as. the circumference or as.the radius } 


will bef —, The momentum of cohefion of a ring, be- 


3 
ing as the force multiplied by its lever, will be f == The 


x 


A x3 
accumulated momentum willbe the fum or fluent of i i ~ 


’ a. 
that is, when x = a, it willbe 4 f a> 5 far 

The Gil Hence we learn that the ftrength of an axle, by which it 

ance of the refifts being wrenched afunder by a force ating at a given 

axle is a8 diftance from the axis, is as the cube of its diameter. 

pag reahys But farther, 7fa*is=fa?X%a. Now fa? repre 

ter. fents. the full lateral cohefion of the feQion. The momen- 
tum therefore is the fame as if the full lateral cohefton were 
aceumulated at a point diftant from the axis by 3th of the 
xadius or 4th of the diameter of the cylinders 


‘Therefore let F be the number of pounds which meafures 


[4 


the lateral cohefion of a circular inch, d the diameter of the Stren 


e 
» 
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cylinder in inches, and / the length of the lever by which Mate 


the ftraining force p is fuppofed to a&, we fhall have F xids 
= pil, and.F a7 =P: 


We fee in general that the ftrength of an axle, by which 
it refitts being wrenched afunder by twilting, is as the cube 
of its diameter. 

We fee alio that ‘the internal parts are not aéting fo- 
powerfully as the external. Ifa hole be bored out of the 
axle of-half its diameter, the ftrength is diminifhed only ;th, 
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while the quantity of matter is diminifhed jth. Therefore Holla 


hollow axles are ftronger than iolid ones containing the axles g 
prope 
folid @ 


fame quantity of matter. Thus let the diameter be § and 
that of the hollow 4: then the diameter of another folid 
cylinder having the fame quantity of matter with the tube 
is 3. he ftrength of the folid cylinder of the diameter 5 
may be expreffed by 53 or 125. Of this the internal part (of 
the diameter 4) exerts 64; therefore the ftrength of the 
tube is 125—-64,=61. But the ftrength of the folid axle 
of the fame quantity of matter and diameter 3 is 35, or 27, 
which is not half of that of the tube. 
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Engineers, therefore, have of late introduced this im- And 
provement in their machines, and the axles of caft iron arege: 7 
They have 4 $ 


all made hollow when their fize will admit it. 
the additional advantage of being much ftiffer, and of afford- 
ing much better fixure for the flanches, which are ufed tor 
connecting them with the wheels ox levers by which they 
are turned and ftrained. The fuperiority of ftrength of 
hollow tubes over folid cylinders is much greater in this 
kind of #rain than in the former or tranfverfe. In this 
laft cafe the ftrengh of this tube would be to that of the 
folid cylinder of equal weight as 61 to 324 nearly. 

The apparatus which we mentioned on a former occafion 
for trying the lateral ftrenoth of a {quare inch of solid mat- 
ter, enabled us to try this theory of twift with all defirable ac- 
curacy. The bar which hung down from the pin in the for- 
mer trials was now placed in 2 horizontal pofition, and loaded 
with a weight at the extremity. 


. ay Y 
Thus it acted as a power...) 
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ful lever, and enabled us to wrench afunder fpecimens of the 4+ ref 


ftrongeft materials. 
formable to the theory, in as far as it determined the 
portional ftrength of different fizes and forms: but we 


We found the refults perfectly con-ance 
pro- twiltt 

to thes 
le lag 


found the ratio of the reliftance to twifting to the fimple tfiftg 


lateral refiftance confiderably different; and it was fomeajpear 
differé 


time before we difcovered the caufe. 

We had here taken the fimpleft view that is poffible of 
the action of cohefion in refifting a twilt. It is trequently 
exerted in a very different way. When, for inftance, an 
iron axle is joined to a wooden one by being driven into 
one end of it, the extenfions of the different circles of par- 
ticles are in a very different proportion. A little con- 
fideration will fhow that the particles in immedate conta 
with the iron axle are in a ftate of violent extenfion; fo 
are the particles of the exterior furface of the wooden part, 
and the intermediate parts are lefs ftrained. It is almoft 
impoffible to affign the exaét proportion of the cohefive 
forces exerted in the different parts. Numberlefs cafes can: 
be pointed out where parts of the axle are ina ftate of 
compreffion, and where it is {till more difficult to determine 
the ftate of the other particles. 


fortunately the moft common. In the experiments juft now 


12 


We mutt content ourfelves But 


with the deduétions made from this fimple cafe, which isthe . 1 
: men 
altere 


mentioned the centre of the circle is by no means the neu- was ¢ 


tral point, and it is very difficult to afcertain its place: butiy the 


when this confideration occurred to us, we eafily freed’ the ex- fame. |] 


periments trom this uncertainty, by extending the lever to 
both fides, and by means of a pulley applied equal force 
te 


ath of to each arm, aéting in oppofite direétions, Thus the centre — 
i ials became the neutral point, and the refiftance to twilt was 


a 
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fonnd to be 3ds of the fimple lateral ftrength. 

We beg leave to mention here that our fuccefs in thefe 
experiments encouraged us to extend them much farther. 
We hoped by thefe means to difcover the ablolute cohefion of 
many fubftances,‘which would have required an enormous ap- 


’paratus and a moft unmanageable force to tear them afunder 
Gory;dire@ly. But we could reafon with confidence from the 
hofe  refiftance to twift (which we could eafily meafure), provided 


4g that we could afcertain the proportion of the direét and the 


lateral ftrengths. Our experiments on chalk, finely pre- 
pared clay, and white bees-wax (of one. melting and one 
temperature), were very confiftent and fatisfaftory. But 
we have hitherto found great irregularities in this propor- 
tion in bodies of a fibrous texture like timber. Thefe 
are the moft important cafes, and we ftill hope to be able 
to accomplifh our project, and to give the public fome 
valuable information. This being our fole object, it 
was our duty to mention the method which promifes fuccefs, 
and thus excite others to the tafk ; and it will be no morti- 
fication to us to be deprived of the honour of being the firft 
who thus adds to the ftock of experimental knowledge. 

When the matter of the axle is of the moft fimple tex- 
ture, fuch as that of metals, we do not conceive that the 
length of the axle has any influence on the fracture. It is 
otherwife if it be of a fibrous texture like timber: the fibres 
are bent before breaking, being twifted into fpirals like a 
cork-fcerew. The length of the axle has fomewhat of the 
influence of a lever in this cafe, and it is eafier wrenched 
afunder if long. Accordingly we have found it fo; but we 
have not been able to reduce this influence to calculation. 

Our readers are requefted to accept of thefe endeavours 
to communicate information on this important and difficult 
{ubje&. We are duly fenfible of their imperfection, but flat- 
ter ourfelves that we have in many inftances pointed out 
the method which muft be purfued for improving our 
knowledge on this fubje& ; and we have given the Eng- 
lifh reader a more copious lift of experiments on the 
itrength of materials than he will meet with in our lan- 
guage. Many ufeful dedu€tions might be made from thefe 
premifes refpeéting the manner of difpofing and combi- 
ning the ftrength of materials in our ftruétures. The bett 
form of joints, mortifes, tenons, fcarphs; the rules for jog- 
giing, tabling, faying, fifhing, &c. practifed in the delicate 
art of maft-making, are all founded on this doétrine : but 
the difcuffion of thefe would be equivalent to writing 
a complete treatife of carpentry. We hope that this will 
be executed by fome intelligent mechanician, for there is 
nothing in our language on this fubjeCt but what is almott 
contemptible; yet there is no mechanic art that is more 
{ufceptible of fcientific treatment. Such a treatife, if well 
executed, could not fail of being well received by the pub- 
lic in this age of mechanical improvement. 

STRENG'T'HENERS, or Corrosoranrts, fuch me- 
dicines as add to the bulk and firmnefs of the folids ; and 
fuch are all agglutinant and aftringent medicines. See Ma- 
TERIA MepicaA,p. 649. art. 6. 

STRETCHING, in navigation, is generally underftood 
to imply the progreffion of a fhip under a great furface of fail, 
when clofe-hauled. The difference between this term and 
fanding, confifts apparently in the quantity of fail; which in 
the latter may be very moderate; but itretching generally 
fignifies excefs: as, we faw the enemy at day break ftretch- 
ing to the fouthward under a croud of fail, &c, Falconer. 

STRET TO, in Italian mufic, is fometimes ufed to figni- 
fy that the meafure is te be fhort and concife, and confe- 
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number of longitudinal furrows on its furface, 

STRIKE, a meafure of capacity, containing four bufhels, 
Alfo an inftrument ufed in meafuring corn. : 

STRIX, the owt, in ornithology, a genus belonging 
to the order of accipitres. The bill'is hooked, but has no 
cere or wax; the noftrils are covered with fetaceous fea- 
thers; the head is; very large, as are alfo the ears and eyes § 
and the tongue is bifid. There are 46 fpecies; the molt 
remarkable are, 

1. The dubo, or great-eared owl, in fize is almoft equal to 
an eagle. Irides bright yellow; head and whole body finely 
varied with lines, fpots, and fpecks of black, brown, cine- 
reous, and ferruzinous. Wings long ; tail fhort, marked 


with dufky bars. Legs thick, covered to the very end of. 


the toes with a clofe and full down of a teftaceous colour. 
Claws great, much hooked, and dufky.—It has been fhot in 
Scotland and in Yorkfhire. It inhabits inacceffible rocks 
and defert places; and preys on hares and feathered game. 
Its appearance in cities was deemed an unlucky omen ; Rome 
itfelf oncé underwent a luftration becaufe one of them ftray- 
ed into the capitol. The ancients had them in the utmot 
abhorrence ; and thought them, like the {creech-owls, the 
meffengers of death. Pliny ftyles it bubo funebris, and noéiis 
monftrum. 

Solaque culminibus ferali carmine bubo 

Spe queri et longas in fletum ducere voces. VirGIL. 


Perch’d on the roof, the bird of night complains, 
In lengthen’d fhrieks and dire funereal ftrains. 


2. The otus, or long-eared owl, is found, though not ~ 


frequently, in the north of England, in Chefhire, and in 
Wales. Mr Haffelquift faw it alive in Cairo, and it is 
not unfrequent all over Egypt. Its weight, according 
to Dr Latham, is nine ounces; the length 14 inches and 
a half; the breadth 34; the irides are of a bright yellow 5 
the bill black; the breaft and belly are of a dull yellow, 
marked with flender brown ftrokes pointing downwards; 
the thighs and vent-feathers of the fame colour, but un- 
fpotted. The back and coverts of the wings are varied 
with deep brown and yellow; the quill-feathers of the 
fame colour, but near the ends of the outmoft is a broad 
bar of red; the tail is marked with dufky and reddifh bars, 
but beneath appears afh-coloured; the horns or ears are 
about an inch long, and confift of fix feathers variegated 
with yellow and black ; the feet are feathered down to the 
claws. 

3. The brachyotos, or fhort-eared owl, is 14 inches long; three 
feet broad; the head is fmall and hawk-like ; the bill is dufky; 
weight 14 ounces; the circle of feathers that immediately fur- 
rounds the eyes is black ; the larger circle white, terminated 
with tawny and black ; the’feathers on the head, back, and 


coverts of the wings, are brown, edged with pale dull yel- 


low ; the breaft and belly are of the fame colour, marked 
with a few longa narrow ftreaks of brown pointing down- 
wards ; the quill-feathers are dufky, barred with red; the 
tail is of a very deep brown, adorned on each fide of the fhaft 
of the four middle feathers with a yellow circle which con- 
tains a brown fpot; the tip of the tail is white. ‘The 
horns of this fpecies are very {mall, and each confifts of orte 
ly a fingle feather ; thefe it can raife or deprefs at pleafure 5 
and in a dead bird are with difficulty difcovered. This 
kind isfcarcer than the former; both are folitary birds, 
avoiding inhabited places. Thefe fpecies may be called 
long-winged owls ; the wings when clofed reaching beyond 
the end of.the tail; whereas in the common kinds they fall 


short of it-—This is a bird of paflage, and has been obfer- 


quently quick.- In this fenfe it Aands oppofed to Larco. ~ ved to vifit Lincolnfhire in the beginning of October, and 
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STRIATED uear, among botanifts, one that has 4 pt 4 


Strix. 


Strix, 
bomen arene 


7. oe [ 
to retire early in the {pring ; fo probably, as it performs its 
migrations with the woodcock, its fummer-retreat is Nor- 
“way. During day it lies hid in lone old grafs; when di- 
fturbed, it feldom flies far, but will hght, and fit looking at 
one, at which time the horn may be feen very diftin@ly. 
dt has not been obferved to perch on trees like other owls ; 
it ufuaily flies in fearch of prey in cloudy hazy weather. 
Farmers are fond of feeing thefe birds in the fields, as they 
clear them from mice. It is found‘frequently on the hill of 
Hoy in the Orkneys, where it flies about and preys by day 
like a hawk. It is found alfo, as we mentioned before, in 
Tancafhire, which is a hilly and woody country ; and in 
New England and Newfoundland. 

4. The flammea, or common white owl. The elegant 
plumage o! this bird makes amends for the uncouthnels of 
its. form: a circle of foft white feathers furround the 
eyes. The upper part of the body, the coverts, and fecon- 
dary feathers of,.the wines, are of a fine pale yellow: on 
each fide of the fhafts are two grey and two white {pots 
placed alternate: the exterior fides of the quill-feathers are 
yellow ; the interior white, marked on each fide with four 
black {pots: the lower fide of the body is wholly white ; 
the interior fides of the feathers of the tail are white ; the 
exterior marked with fome obfeure dufky bars; the lees are 
feathered to the feet: the feet are covered with fhort hairs: 
the edge of the middie claw is ferrated.. The ufual weight 
is 11 Ounces; its length 14 inches; its breadth 3. feet.— 
This fpecies is almoft domeftic ; inhabiting, for the greatett 
part of the year, barns, hay-lofts, and other out-houfes ; and 
is as ufeful in clearing thofe places from mice as the cone- 
nial-cat: towards twilight it quits its perch, and takes a re- 
gular circuit round the fields, {kimming alone the ground in 
quelft of field-mice, and then returns to its ufual refidence : 
in the breeding-feafon it takes to the eaves of churches, 
holes in lofty buildings, or hollows of trees. During the 
time the young are in the neft, the male and female alter- 


nately fally out in quelt of food, make their circuit, beat 
the fields with the regularity of a. {paniel, and drop inflant- 


ly on their prey in the grafs. They. very feldom {tay out 
above five minutes; return with their prey in their claws; 
but as it is neceffary to fhift it into their bill, they always 
alight for that purpofe on the roof, before they attempt to 
enter their neft, This fpecies does not hoot ; but fnores 
and hiffes in a violent manner; and-while it ies along will 
often {cream moft tremendoufly. Its only food is mice. 
As the young of thefe birds keep their nef fora ereat 
ength of time, and are fed even long after they can fly, ma- 
ny hundreds of mice will fearcely fuffice to fupply them 
with food. Owls caf up the bones, fur, or feathers of 
their prey, in form of {mall pellets, after they have de- 
voured it, in the fame manner as hawks do. A gentle- 
man, on grubbing up an old pollard ath that had been the 
habitation of owls for many generations, found at the bot- 
tom many bufhels of this rejeGed ftuff. Some owls, 
when they are fatisfied, hide the remainder of theip meat 
like dogs. : 

5, The fridula, or tawny owl. The female of this {pecies 
weighs 19 ounces; the length is 15 inches; the breadth‘2 
feet 8 inches; the irides are dufky ; the ears in this, as in 
all owls, very large; and their fenfe of hearing very ex- 
quifite. ‘The colour of this kind is fufficient to diftinguith 
it from, every ether: that of the back, head, coverts ot the 
wings, and on the feapular feathers, being a fine tawny red, 
elegantly {potted and powdered with the black or dufky 
fpots of various fizes: on the coverts of the wings.and on 
the fcapulars are feveral large white fpots: the coverts of 
the tail are tawny, and quite free from any marks: the tail 
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is varioufly blotched, barred and {potted with pale red and 


black; in the two: middle feathers the red predominates: - 


the breait and belly are yellowifh, mixed with white, and 
marked with narrow black ftrokes pointing downwards: 
the legs are covered with feathers down to the toes.—This 
is a hardier fpecies than the former; and the younz will 
feed on any dead thing, whereas thofe of the white owl 
muft have a conftant fupply of frefh meat... It is the ftrix 
of Aldrovandus, and what we call the fereech-owl; to 
which the folly of fuperftition had given the power of pre- 
faging death by its cries. The ancients believed that it 
fucked the blood of young children: a faét fome think not 
incredible ; for Haflelquift defcribes a {pecies found in Syria, 
which frequently in the evening flies in at the windows, and 
deitroys the helplefs infant. 


Noéie volant, puerofque petunt nutricis egentes, 

Et vitiant cuneis corpora rapta fuis. 

Carpere-dicuntur laGentia vifcera roftris, 

Lit plenum poto fanguine guttur habent. 

Efi illis ferigibus nomen, fed nominis hujus 

Cau/a quod horrenda flridere nocie folent. Ovid Fatt. vi.135. 

6. ‘The wlula, or brown owl, agrees with the former in 
its marks ; differing only in the colours: in this, the head, 
winze, amd back, are of a deep brown, {potted with black 


‘in the fame manner as the former: the coverts of the wings 
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and the fcapulars are adorned with fimilar white {pots: the 


exterior edyes of the four firft quill-teathers in both are 
ferrated: the breaft in this is of a very pale afh-colour mix- 
ed with tawny, and marked with oblong jagged ipots: the 
feet too are feathered down to the very claws: the circle 
round. the face is afh-coloured, {potted with brown.—— both 
thefe {pecies inhabit woods, where they refide the whole 
day: in the night they are very clainorous ; and when 
they hoot, their throats are inflated to the fize of an hen’s 
egy. In the dufk they approach our dwellings; and will 
frequently enter piyeon-houfes, and make great havoc im 
them. ‘They deftroy numbers of little leverets, as appears 
by the legs trequently found in their nefts. ‘They allo kilt 
abundance of moles, and {kin them with as much dexterity, 
as a cook does a rabbit. They build. in hollow trees or 
ruined edifices; lay four eggs, of an elliptic form, and of a 
whitifh colour. 

7. Vhe pafferina, or little owl, is very rare in England ; 
it is fometimes found in Yorkshire, Flinthhire, and alfo near 
London: in fize it {carcely exceeds a thrufh, though the 
fulneis of its plumage makes it appear larger: the ivides are 
of a light yellow ; the bill of a paper-colour; the feathers 
that encircle the face are white tipt with black ; the head 
brown, {potted with white; on the breaft is a mixture of 
white and brown; the belly is white, marked with a few. 
brown {pots ; the tatl of the fame colour with the back 3 in 
each feather barred with white ; in each adorned with cir- 
cular white fpots, placed oppofite to one another on both 
fides of the fhaft ; the leas and feet are covered with feathers 
down to the claws.—The Italians make ufe of this owl ta 
decoy {mall birds to the limed twig ; the method of which 
is exhibited in Olina’s Uecelhera, p. 65. Mr Stevart, au- 
thor of the Antiquities of Athens, informed Mr Pennant, 
that this {pecies of owl was very common in Attica 3 that 
they were birds of paflage, and appeared there in the begin- 
ning of April ia great numbers; that they bred there ; and 
that they retired at. the fame time as the itorks, whofe 
arrival they a little preceded. 
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8. The fpectacle owl of Cayenne, which is accurately de- 7,25, § 
{cribed by Dr Latham, is 21 inches in length: the upper vol. vii 


parts of the body are of a reddifh colour; the lower parts5° 
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of a rufous white: the head and feck are white, and not fo 
full of feathers as thofe of owls generally are, and from this 
circumftance it appears not unlike a hawk: a large patch of 
dark brown furrounds each eye, giving the bird much the 
appearance of wearing {peétacles; the legs are covered with 
feathers quite to the’ toes, and are of ayellowifhcolour. A 
fpecimen of this curious bird may be feen in the Leverian 
mufeum. 

SiROBILUS, in botany, a pericarp formed from an 
amentum by the hardening of the fcales, 

STROKING, or rubbing gently with the hand, a me- 
thod which has been employed by fome perfons for curing 
difeafes. 

Mr Greatrakes or Greatrix, the famous Irifh ftroker, is 
faid to have performed many wonderful cures. He gives 
the following account of his difcovery of this art, and of the 
fuccefs with which he praétifed it ‘ About 1662 I had 
amimpulfe ({ays he), ora flrange perfuafion im my own 
rind (o* which I am not able to give any rational account 
to another), which did very frequently fuggett to me, that 
there was beftowed on me the gift of curing the king’s evil; 
which, for the extraordinarinefs of it, I thought fit to con- 
ceal for ome time; but at length I communicated this to 

8 : 

my wife, and told her, that I did verily believe that God 
had given me the bleffing of curing the king’s evils for 
whether I were in private’ or public, fleeping or waking, 
{till I had the fame impulfe. But her reply to me was, that 
fhe conceived this was a ftrange imagination ; yet, to prove 
the contrary, a few days after there was one William Ma- 
ther of Salterbridge in the parifh of Lifmore, who brought 
his fon William to my houte, defiring my wife to cure him, 
who was a perfon ready to afford her charity to her neigh- 
bours, according to’ her {mall fkill in chirurgery. On which 
my wife told me, there was one that had the king’s evil very 
erievoufly in the eyes, cheek, and throat ; whereupon I told 
her, that fhe fhould now fee whether this were a bare fancy 
or imazination, as fhe thought it, or the dictates of God’s 
Spirit on my heart. hen I laid my hands on the places 

fected, and prayed to God for Jefus fake to heal him; and 
bid the parent two or tliree days afterwards to bring the 
child to me again, which accordingly he did; and’ then 
faw the eye was almoft quite whole; and the node, ‘which 
was almoft as big asa pullet’s egg, was fuppurated ; and 
the throat ftranzely amended; and, to be brief (to God’s 
glory I {peak it) within a month difcharged itfelf quite, an 
was perfeétly healed, and fo continues, God be praifed.” 

'Vhen there came to him one Margaret Macfhane of Bal- 
linecly, in the parifh of Lifmore, who had been afflicted 
with the evil above feven years, in a much more’ violent de- 
gree; and foon alter, his fame increafing,- he cured the 
fame difeafe in many other perfons tor three years. He did 
not meddle all this time with any other diftemper; till about 
the end of thefe three years, the ague growing epidemieal, 
he found, as formerly, that there was beftowed on him the 
gift of curing that difeafle. He cured Colonel Phaire, of 
Cahirmony in the county of Corke, of an ague, and alter- 
wards many other perfons of different diftempers, by ftro- 
king; fo that his name was wonderfully cried up, as if fome 
divine perfon had been fent from above. January 1665-6, 
he came over to England, at the requeft of the earl: of Or- 
rery ; in order to cure the lady of the lord-vifcount Con- 
way, ef Ragley in Warwickfhire, who had for many years 
laboured under a moft violent headache. He ftaid at Rag- 
ley three weeks or a month; and though he failed in his 
endeavours to relieve that lady, he cured valt numbers of 
people in thofe parts and at Worcefter. 

‘Sheugh we are no friends to the marvellous, nor believe 
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it poffible that either the king’s evil or ague can be cured by Stromateus 
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ftroking or friction of any kind, whether gentle or fevere, we 
have no hefitation to acknowledge that many cures might 
be performed by Mr Greatrakes. Every refleting per- 
fon who reads the foregoing account which he gives of him- 
felf will Yee that he was an enthufiaft, and believed himfelf 
guided by a particular revelation ; and fuch is the credulity 
of mankind, that his pretenfions were readily admitted, and 
men crouded with eagernefs to: be relieved of their difeafes. 
But it is well known to phyficians, that in many cafes the 
imagination has accomphihed cures as wonderful as the force 
of medicine. It is owing chiefty to the influence of ima- 
gination that we have fo many accounts from people of vee 
racity of the wonderful effects of quack medicines. We are 
perfeétly affured that thefe medicines, by their natural ope- 
ration, cam never produce the effects afcribed:to them ; for 
there is no kind of proportion between the medicine and the: 
effet produced, and oiten no connection between the medie 
cine and the difeafe. 

STROMA'TEUS, in ichthyology, a genus of fifhes bes 
longing to the order of apodes. ‘Vhe head is comprefled ¢: 
the teeth ‘are placed in the jaws and palate; the body is 
oval and flippery ; and the tail is forked. ‘here are three 
fpecies according to Gmelin, the fiatola, paru, and cue. 
marca. 

STROMBOLT, the moft northern of the Lipari iflands. 
Tt is a voleano, which conftantly ‘difcharzes much fire and 
fmoke. Jt rifes in a conical form above the furface of the 
fea. On the ea{t fide it has three or four little craters rans 
ged near each other, not at the fummit, but on the decli- 
vity, nearly at two-thirds of rts height. But as the furface 


_of the volcano is very rueged, and interfe€ted with hollow 


ways, it may be naturally concluded, that at the time of 
fome great eruption, the fummit and a part of this fide felk 
in, as muft have happened alfo to Vefuvius ; confequently;. 
the common chimney is at this day on the declivity, als 
though always in the centre of the whole bafe. It is inha- 
bited notwithftanding: its fires ; but care is taken to avoid 
the proximity of the crater, which is yet much to be feared. 
“ | was affured (fays M. de Luc) by an Englithman, whos 
like me, had the curiofity to wifit thefe ifles, that the hne 
weather having invited him and his company to land at 
Stromboli, they afeended a volcano, whofe craters at that 
time threw out nothing; but that while they were atten- 
tively viewing them, unapprehenfive ef any danger, they 
were fuddenly faluted by fuch-a furious difcharge, as to be 
obliged to retreat with precipitation, and not without one 
of the company being wounded by a piece of fcoria.””  O& 
all the volcanoes recorded in. hiftory,. Stromboli feems to be 
the only one that burns withent ceafing. Etna and Vefu- 
vius often lie quiet for many months, and even. years, with 
out the leaft appearance of fire; but Stromboli is ever at. 
work, and for ages paft has been looked upon as the great. 
lighthoufe of thefe feas. E. Long..15.45. N.Lat. 30. 0. 
STROMBUS, in natural hiftery, a genus.of vermes, be- 
longing to the order of teffacea. ‘The animal is-a limax 5, 
the (hell is univalve and fpiral ;. the opening is much dila- 
ted, and ends in a canal which. turns. to the left. Gmelin 
enumerates 53 {pecies; of which: only. one. is. peculiar ta 
Britain, the pes pelecani.. The fpires are. ten; the lip is 
fingered ;. the point very fharp.;. the length two inches. 
STRONGOLI, a town of the kingdom of Naples, with 
a bifhop’s fee. It is fituated ona rugged mountain, is about 
three miles-from the fea, and feven north fromt St Severino. 
It is fuppofed to be the ancient Petelra, which made a cone 
fpicuous figure in the fecond Punic war by its obftinate rer 
filance againft Hannibal. Near its ‘walls. Marcellus the rie 
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val of Hannibal was flain in a fkirmith, E, Long, 17. 26. 
N, Lat. $9. 20. ; 

SURONTITES, or srronrian EARTH, a new {pecies 
of earth lately difcovered at Strontian in Scotland. 

Who the difcoyerer of this earth was we have not learn- 
ed; but Dr Kirwan fays, the firft information he received 
of it was from Dr Crawford in the year 1790, In the Mi- 
hers Journal for February 1791 a good defcription of its 
external appearance, with fome account of its chemical pro- 
perties, was publifhed from the obfervations of Mr Sulzer, 
Dr Kirwan examined it in Ofober 1793, and found it to 
be a new earth between the barytic and common liméftone. 
Dr Hope, who is now joint profeffor of chemiftry with 
Dr Black in the univerfity of Edinburgh, read a paper on 
the 4th November 1793 before the Royal Society of Edin- 
burgh, intitled “ An Aecount of a Mineral from Stron- 
tian, and of a peculiar Species of Earth which it contains ;” 
an abridgment of which is publithed in the third volume of 
the Edinburgh Philofophical TranfaGtions. Mr Schmeiffer 
read a paper on the fame fubjet before the Royal Society 
of London in May 1794, which is publifhed in their Tranf- 
actions for that year, p. 418, &c. 

Forater 2 Its external charaéters are thefe : Its colour is whitifh or 
tions of the light green; its luftre common; its tranfparency interme- 
Jrifs Aca. Chate between the femitranfparent and opaque ; its fraéture 
demy, vol. ftriated, prefenting oblong diftin& concretions, fomewhat 
™ uneven and bent ; its hardnefs moderate, being eafily fcrateh- 

ed, but not feraped. It is very brittle ; and its {pecific gra- 
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vity from 3,4 to 3,644. 

For a full account of its chemical qualities we muft refer 
to the books already mentioned, as all the accounts of it 
which we have feen are too long to infert here, and as we 
do not confider the circumftance of its being a newly difco- 
vered earth a fufficient reafon for running into a tedious de- 
tail till its utility be afcertained. We hall, however, men- 


tion fome of its moft remarkable qualities, It requires 180 

times its weight of water at a low temperature to diffolve it. 

When diffolved in boiling water, and allowed to cool, it de- 

pofits tranfparent cryftals, which when expofed to the air 

become white and powdery. It is not affeéted by: the ful- 

phuric acid ; but when diluted, 10,000 parts of it will dif- 

folve one of ftrontites. Diluted nitric acid diffolves it ra- 

pidly. ‘The muriatic acid, whether diluted or oxygenated, 

diffolves it in a fimilar manner. 

Strontites has a ftrong refemblance to barytes, but effen- 

tially differs from it. Its fpecific gravity is lefs; it parts 

with its carbonic acid when urged by heat fomewhat more 

readily, and without fuffering fufion ; when calcined, it im- 

tions of the bibes moifture with valtly greater avidity, {welling and 

Royal Socie-cracking with more heat and noife. Strontites diffolves 

“ty of Edin- much more abundantly in hot water than barytes; and the 

$urgby VOl. form of the cryftals of thefe pure earths is very diffimilar. 

in. . . - ae 

The compounds generated by ftrontites differ from thofe of 

barytes. It will fuffice to mention the nitrate and muriate. 

This earth, united to nitric and muriatic acid, forms falts 

that fuffer changes from expofure to air, which do not hap- 

pen to the nitrate and muriate of barytes. ‘They are like- 

wife much more foluble in water, and have cryftals of a pe- 

culiar figure. ‘The combsnations of ftrontites with acids are 

not, like thofe of barytes, decompofed by pruffiate of lime 

or of potafh. Strontites and its compounds tinge flame, 

which barytes does not. Laflly, thefe earths difagree in the 

order of their attractions. From thefe confiderations it is 
‘concluded, that the mineral is not aerated barytes. 

It alfo is diftinguifhed from calcareous {par or limeftone : 

for it is much heavier, and retains its fixed air with more 


obftinacy in the fire ‘The incomparably greater folubility 
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of the pure earth in hot than in cold water, and the eryftal. Stros 
line form it affumes, fufficiently diftinguith it from lime, ._ Il 
which the difpofition of the nitrate and muriate ta eryftal- aa 
lize no lefs tends to do. 

The moft remarkable quality of ftrontites is that ef tin. 
ging flame of a red colour, The muriate has it in the moft 
eminent degree, and its effeéts are well exhibited by putting 
a portion ot the falt on the wick of a candle, which is there- 
by made to burn with a very beautiful blood-red flame. The 
uitrate ftands next, then cryftallized ftrontites, and after it 
the acetite. A hundred parts of ftrontites are compofed of 
61.21 of earth, 30.20 of carbonic acid, and 8.59 of 
water, 

S'TROPHE, in ancient poetry, a certain number of 
verfes, including a perfect fenfe, and making the firft part of 
anode. See Porrry, n° 130. 

STRUM, fcrophulous tumors arifing on the neck and 
throat, conftituting what is commonly called the ding’s evil, 
See Mepicins, n° 349. 

STRUMPFIA, in botany ; a genus of plants belonging 
to the clafs of /yagenefia, and to the order of monogamia. 
The calyx is quinquedentate and iuperior; the corolla is 
pentapetalous ; and the berry monofpermous. There is only 
one {pecies, the maritima. 

STRUTHIO, in natural hiftory ; a genus of birds be« 
longing to the order of gral/e of Linneus; but, according 
to the new claffification of Dr Latham, it forms, along with 
the dodo, caffuarius, and rhea, a feparate order under the 
name of fruthious. As the dodo or didus, and rhea, have 
been already defcribed in their proper place, we will now 
give fome account of the oftrich and caflowary. 

I. The Ostricw (the Camelus of Linnzus) has a bill 


for flying ; the thighs’and fides of the body are naked ; the 
feet are formed for running, having two toes, one only 
of which is furnifhed with a nail. In this refpe& it 
differs entirely from the caffowary, which has three toes 
complete. ‘The oftrich is without doubt the largeft of all 
birds: it is nearly eight feet in length, and when ftandinz 
upright from fix to eight feet in height. We are told in 
the Gentleman’s Magazine*, that two oftriches were fhown * Vol, 


in London in the year 1750, and that the male was ro feet p. 536.) 


in height, and weighed three hundred weight and a quarter. 
‘The head and bill fomewhat refemble thofe of a duck ; and 
the neck may be likened to that of a fwan, but that it is 
much longer; the legs and thighs refemble thofe of an hen; 
though the whole appearance bears a ftrong refemblance to 
that of a camel. Bat though ufually feven feet high from 
the top of the head to the ground, from the back it is only 
four; fo that the head and neck are above three feet lone. 
From the top of the head to the rump, when the neck ia 
ftretched out in a right line, it is fix feet long, and the tail 
is about a foot more, One of the wings, without the fea- 
thers, is a foot and an half; and being ftretched out, with 
the feathers, is three feet. ; 

The plumage is much alike in all; that is, generally black 
and white; though fome of them are faid to be grey. There 
are no feathers on the fides, nor yet on the thighs, nor wm- 
der the wings. The lower part of the neck, about half 
way, is covered with {till {maller feathers than thofe on the 
belly and back ; and thofe alfo are of different colours. 

All thefe feathers are of the fame kind, and peculiar 
to the oftrich ; for other birds have feveral forts, fome of 
which are foft and downy, and others hard and ftrong. 
Oftrich-feathers are almoft all as foft as down, being utterly 
unfit to ferve the animal for flying, and ftill lefs adapted te 


be a proper defence againit external injury. ‘The ace 
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fomewhat conical; the wings are fo fhort as to be unfittcccrxx 
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other, but thofe of the oftrich have their fhaft exaély in the 
middle. ‘The upper part of the head and neck are covered 
with a very fine clear white hair, that fhines like the briftles 
of a hog; and in fome places there are fmall tufts of it, 
confifting of about 12 hairs, which grow froma fingle fhaft 
about the thicknefs of a pin. 

At the end of each wing there is a kind of {pur almoft 
like the quill of a porcupine. It is an inch long, being hol- 
low and of an horny fubftance. There are two of thefe on 
each wing; the largeft of which is at the extremity of the 
bone of the wing, and the other a foot lower. The neck 
feems to be more flender in proportion to that of other birds, 
from its not being furnifhed with feathers. ‘Uhe fin in 
this part is of a livid flefh-colour, which fome, improperly, 
would have to be blue. ‘The bill is fhort and pointed, and 
two inches and an half at the beginning. ‘The external 
form: of the eye is like that of a man, the upper eye-lid be- 
ing adorned with eye-lafhes which are longer than thole on 
the lid below. The tongue is fmall, very fhort, and com- 
pofed of cartilages, ligaments, and membranes, intermixed 
with flefhy fibres. : 
very thick at the bottom ; in others it is but half an inch, 
being a little forked at the end. 

‘The thighs are very flefhy and large, being covered with 
a white flxin inclining to rednefs, and wrinkled in the man- 
ner of a net, whofe mefhes will admit the end of the finger. 
Some have very {mall feathers here and there on the thighs; 
and others again have neither feathers nor wrinkles. What 
are called the legs of birds, in this are covered before with 
large {cales. The end of the foot is cloven, and has two 
very large toes, which, like the leg, are covered with {cales. 
Thefe toes are of unequal fizes. he largeft, which is on 
the infide, is feven inches long, including the claw, which 
is near three-fourths of an inch in length, and almoft as 
broad. ‘The other toe is but four inches long, and is with- 
out a claw. 

‘The internal parts of this animal are formed with no lefs 
furprifing peculiarity. At the top of the breaft, under the 
fin, the fat is two inches thick ; and on the fore-part of 
the belly it is as hard as fuet, and about two inches and an 
half thick in fome places. It has two diftin@ ftomachs. 
The firft, which is lowermof&, in its natural fituation fome- 
what réfembles the crop in other birds; but it is confider- 
ably larger than the other ftomach, and is furnifhed with 
ftrong mufcular fibres, as well circular as longitudinal. The 
fecond itomach or gizzard has outwardly the fhape of the 
ftomach of a man ; and upon opening is always found filled 
with a variety of difcordant fubftances ; hay, grafs, barley, 
beans, bones, and ftones, fome of which exceed in fizea 
pullet’s egg. ‘Ihe kidneys are eight inches long and two 
broad, and differ from thote of other birds in not being di- 
vided into lobes. The heart and lungs are feparated by a 
midriff as in quadrupeds ; and the parts of generation alfo 
bear a very ftrong refemblance and analogy. 

The oftrich is a native only of the torrid regions of Africa, 
and has long been celebrated by thofe who have had oceafion 
to mention the animals of that region. Its flefh is proferi- 
bed in Scripture as unfit to be eaten; and molt of the an- 
cient writers deferibe it as well known in their times. Like 
the race of the elephant, it is tranf{mitted down without 
mixture; and has never been known to breed out of 
that country which firit produced it. It feems formed 
to live among the fandy and burning deferts of the torrid 
zone; and, as in fome meafure it owes its birth to their 
genial influence, fo it feldom migrates into tracts more mild 
er more fertile. ‘Che Arabians affert that the oftrich never 
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hic. ef other birds have the webs broader @n one fide than the 


In fome it is about an inch long, and 
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drinks; and the place of its habitation feems to confirm Struthio. 
In thefe formidable regions oftriches are feen 


the aflertion. 
in large flocks, which to the diftant {pe€tator appear like a 
regiment of cavalry, and have often alarmed a whole cara- 
van, There is no defert, how barren foever, but what is 
capable of fupplying thefe animals with provifion ; they cat 
almoft every thing ; and thefe barren traéts are thus doubly 
grateful; as they afford both food and fecurity. The oftrich 
is of all other animals the moft voracious. It will devour 
leather, grafs, hair, iron, ftones, or any thing that is given. 


_"Thofe fubftances which the coats of the ftomach cannot. 


foften, pafs whole; fo that glafs, ftones, or iron, are exclu-- 
ded in the form in which they were devoured. ‘In an oftrich: 
diffefted by Ranby, there appeared fuch a quantity of he- 
terozeneous fubftances, that it was wonderful how any ani- 
mal could dige‘t fuch an overcharge of nourifhment. Va- 
lifnieri alfo found the firft {tomach filled with a quantity of 
incongruous fubftances ; grafs, nuts, cords, ftones, glafs, 
brafs, copper, iron, tin, lead, and wood ; a piece of {lone 
was found among the reft that weighed more than a pound. 
He faw one of thefe animals that was killed by devouring a 
quantity of quicklime. It would feem that the oftrich is 
obliged to fill up the great capacity of its ftomach in order 
to be at cafe; but that nutritious fubftances not occurringy 
it pours in whatever offers to fupply the void. 

In their native deferts, however, it is probable they live 
chiefly upon vegetables, where they lead an inoffenfive and 
focial life ; the male, as Thevenot affures us, afforting with 
the female with connubial fidelity. They are faid to be 
very much inclined to venery ; and the make of the parts in 
both fexes feems to confirm the report. It is probable alfo 
they copulate like other birds, by compreffion. They lay 
very large eggs, fome of them being above five inches in dias 
meter, and weighing above fifteen pounds. Thefe eggs. 
have a very hard fhell, fomewhat refembling thofe of the 
crocodile, except that thofe of the latter are lefs and round- 
er. 
The feafon for laying depends on the climate where the 
animal is bred. In the northern. parts of Africa, this. fea- 
fon is about the beginning of July; in the fouth, it is about 
the latter end of December. Thefe birds are very prolific, 
and lay generally from 40 to 50 eggs at one clutch, which, 
are as big asa child’s head. It has. been commonly report- 
ed, that the female depofits them in the fand, and covering: 
them up, leaves them to be hatched by the heat of the cli- 
mate, and then permits the young to fhift for themfelves. 
Very little o! this, however, is true: no bird has a ftronger 
affection for her young than the oftrich, nor none watches 
her eggs with greater afliduity. It happens, indeed, in thofe 
hot climates, that there is lefs neceflity for the continual 
incubation. of the female; and fhe more frequently leaves 
her eggs, which are in no danger of being chilled by the 
weather ; but though fhe fometimes forfakes thern by day,, 
fhe always carefully broods over them by night ; and Kol- 
ben, who has feen great numbers of them at the Cape of 
Good Hope, affirms, that they fit on their eggs like other 
birds, and that the male and the female take this office by: 
turns, as he had frequent opportunities of obferving. Nor 
is ‘t more true what is faid of their forfaking their young 
after they are excluded the hell. On the contrary, the 
young ones-are not even able to walk for feveral days after 
they are hatched. During this time the old ones are very 
affiduous in fupplying them with grafs, and. very careful to: 
deiend them from danger; nay, they encounter every dan- 
ger in their defence. The young, when brought forth, are 
of an afh-colour the firft year, and are covered with feathers: 
all over, But in time thefe feathers drop; and thofe parte 

which 
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plumage. 

The beauty of a part of bil plumage, particularly the 
long feathers that compofe the wings and tail, is the chief 
reaion that man has been fo aétive in purfuing this harmlefs 
bird to its deferts, and hunting it with no {mall degree of 
expence and labour. ‘The ancients ufed thofe plumes i in 
their helmets; our military wear them in their hats and 
the ladies make them an ornament in their drefs.. Thofe 
feathers which are plucked from the animal while alive*are 
much more valued than thofe taken when dead, the latter 
being dry, light, and fubjeét to be worm-eaten. 

Befide the value of their plumage, fome of the favage na- 
tions of Africa hunt them alfo. for their*flefh; which they 
confider as a dainty. They fometitnes alio breed thefe birds 
tame, to eat the young ones, of which the females are faid to 
‘be the greateft delicacy. Some nations have obtained the 
name of Strulhophagi, or oftrich eaters, from their peculiar 
fondnefs for this food; and even the Romans themfelves 
were not averfe to it. Even among the Europeans now, 
the egas of the oltrich, are faid to be well-tafted, and ex- 
tremely nourifhing ; but they are too fearce to be fed upon, 
although a fingle egg be a fufficient encertainment for eight 
men. 

As the fpoils of the oftrich are thus valuable, it is not to 
be wondered at that man has become their mot affiduous 
spurfuer, For this purpofe, the Arabians train up their bett 
and fleeteft horfes, and hunt the oftrich full in view. Per- 
haps, of all other varieties of the chafe, this, though the 
aoft laborious, is yet the moft entertaining. As foon as the 
hunter comes within fight of his prey, he puts on his horfe 
with a gentle gallop, fo as to keep the oftrich fill in fight ; 
_ yet not fo as to terrify him from the plain into 'the moun- 
tains. Of all known animals, the oftrich is by far the fwi't- 
eft in running ; upon ebferving himfelf, therefore; purfued 


at a diftance, he begins to run at firft but gently ; either 


infenfible of his danpex, or {ure of efcaping. In this fitua- 
tion, he fomewhat refemblesa man at full {peed ; his wings, 
- like two arms, keep working with a motion correfpondent 
to that of his legs 5 ; and his {peed would very foon {natch 
him from. the view of his purfuers ; ; but, unfortunately for 
the-filly creature, inftead of going off in a dire& line, he 
takes his courfe in circles; while the hunters ftill make a 
{mall courfe within, relieve each other, meet him at unex- 
pected.turns, and keep him thus ftill employed, ftill follow- 
ed, for two or three days together. At lait, {pent with fa- 
tigue and famine, and finding all power of efeape impoffible, 
he endeavours.to hide himlelt from thofe enemies he cannot 
avoid, and covers his head in the fand or the firft thicket he 
meets. Sometimes, however, he attempts to face. his pur- 
fuers ; and though in general the moft gentle animal in na- 
ture, when driven to defperation he defends himfelf with 
his beak, his wings, and his feet, Such is the force of his 
motion, that a man would be utterly unable to withitand 
him in the fhock. 

The Struthophagi have another method of taking this 
bird: they cover themfelves with an oftrich’s fkin, and paf- 
fing up an arm through the neck, thus counterfeit all the 
motions of this animal. By this artifice they approach the 
oftrich, which becomes an eafy prey. He is fometimes alfo 
taken by dogs and nets; but the moft ufual way is that 
mentioned above. 

When the Arabians have thus taken an oftrich, they cut 
its throat ; and making a ligament below the opening, they 
fhake the bird as-one would rinfe a barrel; then taking off 
the ligature, there runs out from the sound i in the throat a 
confiderable quantity of blood mixed with the fat of the ani- 
mal ; and this is confidered as one of their greateft dainties. 
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They next flea the bird ; and of the fkin, which is frong 8 
and thick, fometimes site a kind of veft, which anfwers the 
purpofes of a cuirafs and a buckler. 

‘There are othefs who, more compaffionate or more pro- 
vident, do not kill their captive, but endeavour to tame it, 
for the parpofes of fupplying thofe feathers which are in fo 
great requeft. ‘Lhe imhabitants of Dara and Lybia breed 
up whole flocks of them, and they are tamed with very little 
trouble. But it is not for their feathers alone that they are 
prized in this domeftic tate; they are often ridden upon 
and ufed as horfes. Moore aflures us, that at Joar he faw a 
man travelling upon an oftrich ; and Adanfon afferts, that 
at the ‘factory of Podore he had two oftriches, which were 
then young, the ftrongeft of which ran {wifter ‘hin the belt 
Englith racer, although he carried two negroes on his back: 
As foon as the animal perceived that it was thus loaded, it 
fet off running with all its force, and made feveral circuits 
round the village; till at length the peeple were obliged to 
{top it by barring up the way. Sow far this ftrength and 
{wiftnefs may be ufeful to mankind, even in a polifhed flate, 
is a matter that perhaps deferves inquiry. 

Il. ‘The Cassowary (the Ca/varius of Linnzus, and Ga» 
leated Caffowary of Dr Latham) was firft brought into Eus 
rope from Java by the Dutch about the year 1597. It is 
nearly equal in fize to the oftrich, but its legs are much 
thicker and ftronger in proportion. This conformation gives 
it an air of ftrength and force, which the fiercenefs and fin- 
gularity of its countenance confpire to render formidable. It 
is five feet and an half long from the point of the bill to the 
extremity of the claws. ‘The legs are two feet and an half 
high from the belly to the end of the claws. ‘I'he head and 
neck together are a foot and an half; and the largeft toe, 
including the claw, is five inches long. ‘The claw alone of 
the leaft toe is three inches and a half in length. The wing 
is fo {mall that it does not appear, it being hid under the 
feathers of the back. In other birds, a part of the feathers 
ferve for flight, and are different from thofe that ferve mere- 
ly for covering 5 but in the caflowary all the feathers are of 
the fame kind, and outwardly of the fame colour. They 
are generally double, haying two long thafts, which grow 
out of a fhort one, which is fixed in the fkin. Thofe that 
are double are always of an unequal length ; for fome are 
14 inches long, particularly on the rump, while others are 
not above three. The beards that adorn the ftem 6r fhaft 
are about half-way to the end, very long, and as thick as 
an horfe-hair, without. being fubdivided into fibres. The 
ftem or fhaft is flat, fhining, black, and knotted below; and 
from each knot there proceeds a beard; likewile the beards 
at the end of the latge feathers are perfeétly black, and to- 
wards the root of a grey tawny colour; fhorter, more foft, 
and throwing out fine fibres like down; fo that nothing ap- 
pears except the ends, which are hard and black; becaufe 
the other part, compofed of down, is quite covered. There 
are feathers on the head and neck; but’ they are fo fhort 
and thinly fown, that the bird’s fkin appears naked, except 
towards the hinder part of the head, where they are a little 
longer. ‘The feathers which adorn the rump are extremely 
thick ; but do not differ in other refpects from the refl, ex- 
cepting their being longer. ‘The wings, when they are de- 
prived of their feathers, are but three inches long ; and the 
feathers are like thofe on other parts of the body. The 
ends of the wings are adorned with five prickles, of different 
lengths and thicknefs, which bend like a bow: thefe are 
hollow from the roots to the very points, having anny: that 
flight fubftance within which all quills are known to have. 
The longeft of thefe prickles is 11 inches; and it is a quar- 
ter of an inch in diameter at the root, being thicker there 
than towards the extremity ; the point feems bioken off. 
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The part, however, which moft diftinguifhes this animal 
isthe head; which, thongh fmall, like that of an oftrich, 
does not fail to infpire fome degreé of terror. It is bare of 
feathere, and is in a manner armed with an helmet of horny 
fubftance, that covers it from the root of the bill to near 
half the head backwards. This helmet is black before and 
yellow behind. Its fubftance is very hard, being formed by 
the elevation of the bone of the fkull; and it confilts of fe- 
veral plates, one over another, like the horn of an ox. Some 
have {uppofed that this was fhed every year with the fea- 
thers; but the moft probable opinion is, that it only exfo- 
liates flowly like the beak. To the peculiar oddity of this 
natural armour may be added the colour of the eye in this 
animal, which is a bright yellow; and the globe bemg above 
an inch and a half in diameter, give it an air equally fierce 
and extraordinary. The hole of the ear is very large and 
open, being only covered with dmall black feathers. The 
fides of the head, about the eye and ear, being deftitute of 
any covering, are blue, except the middle of the lower eye- 
The part of the bill which anfwers to 
the upper jaw in other animals is very hard at the edges 
above, ard the extremity of it is like that of a turkey-cock. 
‘The end of the lower mandible is flightly notched, and the 
whole is of a greyifh brown, except a green {pot on each 
fide. As the beak admits a very wide opening, this con- 
tributes not a little to the bird’s menacing appearance. The 
neck is of a violet colour, inclining to that of flate ; and it 
is red behind in feveral places, but chiefly in the middle. 
About the middle of the neck before, at the rife of the 
large feathers, there are two proceffes formed by the fkin, 
which refemble fomewhat the gills of a cock, but that they 
are blue as well as red. The fkin which covers the fore- 
part of the breaft, on which this bird leans and relts, is hard, 
callous, and without feathers. The thighs and legs are co- 


wered with feathers, and are extremely thick, ftrong, ftraight, 


and covered with fcales of feveral fhapes ; but the legs are 
thicker a little above the foot than in any other place. The 
toes are likewife covered with fcales, and are but three in 
number ; for that which fhould be behind is wanting. The 
claws are of a hard folid fubftance, black without and white 
within. 

The internal parts are equally remarkable. The caflo- 
wary unites with the double ftomach of animals that live 
upon vegetables the fhort inteftines of thofe that live upon 
fiefh. ‘The inteftines of the caffowary are 13 times fhorter 
than thofe of the oftrich. ‘I'he heart is very fmall, being 
but an inch and an half long, and an inch broad at the 
bafe. Upon the whole, it has the head of a warrior, the 
eye of a lion, the defence of a porcupine, and the {wiftnefs 
ef a courfer. 

Thus formed for a life of hoftility, for terrifying others, 
and for its own defence, it might be expected that the caf- 
fowary was one of the moft fierce and terrible animals of the 
creation. But nothing is fo oppofite to its natural charac- 
ter: it never attacks others; and inftead of the bill, when 
attacked, it rather makes ufe of its legs, and kicks like a 
horfe, or runs againft its purfuer, beats him down, and treads 
him to the ground. j 

The manner in which this animal moves is not lefs extraor- 
dinary than its.appearance. Inftead of going dire&ly for- 
ward, «it feems to kick up behind with one leg; and then 
making-a bound onward with the other, it goes with fuch 
prodigious:velocity, that the fwifteft racer would be left far 


behind. 


“The fame degree of voracioufnefs which we perceived in 
the oftrich obtains as fltronzly here. The caflowary fwal- 
lows every thing that comes within the capacity of its gul- 
det. The Dutch affert, that it can devour not only glafs, 
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iron, and ftones, but even live and burning coals, without 
teftifying the {malleft fear or feeling the leaft injury. It is 
faid, that the paflage of the food through its gullet is per- 
formed fo {peedily, that even the very eggs which it has 
{wallowed whole pafs through it unbroken in the fame form 
they went down. In faét, the alimentary canal of this ani. 
mal, as was obferved above, is extremely fhort ; and it may 
happen, that many kinds of food are indigeftible in its fto- 
mach, as wheat or currants are to man, when fwallowed 
whole. 

The caflowary’s eggs are of a grey-afh colour, inclining 
to green. They are not fo large nor fo round as thofe of 
the oftrich, They are marked with a number of little tu- 
bercles of a deep green, and the fhell is not very thick. The 
largeft of thefe is found to be 15 inches round one ways 
and about 12 the other. , 

The fouthern parts of the moft eaftern Indies feem to 
be the natural climate of the caffowary. His domain, if we 
may fo call it, begins where that of the oftrich terminates. 
The latter has never been found beyond the Ganges; while 
the caffowary is never feen nearer than the iflands of Banda, 
Sumatra, Java, the Molucca iflands, and the correfponding 
parts of the continent. Yet even here this animal feems 
not to have multiplied in any confiderable degree, as we 
find one of the kings of Java making a prefent of one of 
thefe birds to the captain of a Dutch fhip, confidering it as 
a very great rarity. 

2. The Ca/uarius Nove Hollandiz, or New Holland caf- 
fowary, differs confiderably from the common caffowary. 
It is a much larger bird, ftanding higher on its legs, and 
having the neck longer than in the common one. 
length feven feet two inches. The bill is not greatly diffe- 
rent from that of the common caflowary ; but the horny 
appendage or helmet on the top of the head in this {pecies 
is totally wanting ; the whole of the head and neck ts alfo 
covered with feathers, except the throat and fore part of 
the neck about half way, which are not fo well feathered as 
the reft; whereas in the common caflowary the head and 
neck are bare and carunculated as in the turkey, 

The plumage in general confifts of a mixture of brown 
and grey, and the feathers are fomewhat curled or bent at 
the ends in the natural ftate: the wings are fo very fhort as 
to be totally ufelefs for flight, and deed are fcarcely to be 
diftinguifhed from the reft of the plumage, were it not for 
their ftanding out a little. ‘The long fpines which are feen 
in the wings of the common fort are in this not obfer- 
vable, nor is there any appearance of a tail. The legs are 
ftout, formed much as in the galeated caflowary, with the 
addition of their being jagged or fawed the whole of their 
lenzth at the back part. 

This bird is not uncommon in New Holland, as feveral 
of them have been feen about Botany Bay and other parts. 
Although it cannot fly, it runs fo {wiftly, that a greyhound 
can fearcely overtake it. ‘The flefh is faid to be in tafte not 
unlike beef, 

STRUTHIOLA, in botany ; a genus of plants belotgw 
ing to the clafs of tetrandria, and order of monogynia, The 
corolla is wanting ; the calyx 1s tubulous, with eight glan- 
dules at its mouth ; the berry is without juice, and mone- 
fpermous. ‘The fpecies are three, the virgata, erecta, aud 
nana, all of foreign extration. 

STRYCHNOS, in botany: A genus of plants belong- 
ing to the clafs of pentandria, and order of monogynta ; and 
in the natural fyftem ranging under the 28th order, Luride. 
The corolla is quinquefid; the berry is unilocular, with a 
woody bark. ‘The f{pecics are three, the nux vomica, coe 
lubrina, and potatorum, natives of foreign countries. 

STRYMON (anc. geog.), formerly Conoxus ; a river con- 
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ne sate; mo oe are : 
riot oy ftituting thé aacient limits of Macedonia and Thrace ; vifin@ bert Stuart's laxity of principle as aman, that he confider. Stwaré 
wetness 1M mount Scombrus (Ariflotle). Authors differ a8 to the ed ingratitude as one of the mott venial fins; fuch was his ®*¥ed 


modern name of this river. 

STRYPE (John), was defeended from a German fami- 
ly, born at London, and educated at Cambridge. He was 
viear of Low Layton in Effex, and diftinguiftied himfelf by 
his compilations of Lives and Memoirs; in which, as Dr 
Birch remarks, his fidelity and induftry will always give a 
value to his writings, however deftitute they may be of the 
graces of ityle. He died in 1737, after having enjoyed his 
¥icatage neat 68 years. 

STUART (Dr Gilbe?t), was born at Edinburgh in 
the year 1742. His father Mr George Stuart was profef- 
for of humanity ih the aniverfity, and a man of confiderable 
emirierice for his claffical tafte and literature. -For thefe ac- 
complifhments he was probably indebtéd in no fmall dégree 
to his relation the celébrated Ruddiman,. with whom both 
he and his fon converfed familiarly, though they afterwards 
united to injure his fame. 

Gilbert having ‘finifhed his claffical and philofophical ftu- 
dies m the gramniar-fchool and univerfity, applied himfelf 
to jurifprudence, without following or probably intending 
to follow the profeffion of the law. For that profeffion he 
has been reprefented as unqualified by indolence ; by @ pal- 
fion which at a very early period of life he difplayed for ge- 
heral literature ; or by boundlefs diffipation :—and all thefe 
circumftances may have contributed to make ‘him relitiquifh 
purfuits in which he could hope to fucceed only by patient 
perfeverance and ftri@ decorum of manners. That he did 


not watte his youth in idletefs, is, however, evident from 
An Hiftorical Differtation concerning the Antiouity of the 
Britifh Conftitution, which he publithed before he had com+ 
pleted his twenty-fecond year, and which had fo ifiuch me- 
¥it as to induce the univerfity of Edinburgh to confer upon 
the author, though fo young a man, the degree of LL. D. 


After a ftudious interval of fome years, he produced a 
valuable work, under the title of A View of Society in 
Europe, in its Progrefs from Rudenefs to Refinement ; or, 
Inquiries concerning the Hiftory of Laws, Government, and 
Manners. He had read and meditated with patience on 
the moft important monuments of the middle ages; and in 
this volume (which fpeedily reached a fecond edition) he 
aimed chiefly at the praife of originality and invention, and 
difcovered an induftry that is feldom conne&ed with ability 
and difcernment. About the time of the publication of 
the firft edition of this performance, having turnéd his 
thoughts to an academical life, le afked for the profeffor- 
fhip of public law in the univerfity of Edinburgh. Accord- 
ing to his own account he had been promifed that place by 
the minifter, but had the mortification to fee the profeffor- 
fhip beftowed on another, and all his hopés’blafted by the 
influence of Dr Robertfon, whoin he teprefented as uader ob- 
igations to him. 

To the writer of this article, who was a ftvanger to thefe 
rival candidates for hiftorical fame, this part of the ftory 
féems very incredible ; as it is not eafy to conceive how it 
ever could be in the power of Dr Stuart to render to the 
Yearned Principal any effential fervice. It was believed in- 
déed by the earl of Buchan, and by others, who obferved 
that the illiberal jealoufy not unfrequent in the world of 
letters, was probably the fource of this oppofition ; which 
entirely broke the intimacy of two perfons who, before that 
time, were underftood to be on the moft friendly footing 
with each other. Ingratitude, however, is as likely to have 


* Chalmers een the vice of Dr Stuart as of Dr Robertfon; for we 
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have been told by a writer *, who, at leaft in one inftance, 


has completely proved what he affirms, that * {uch was Gil. 


conceit as a writer, that he regarded no one’s merits but 
his own; {uch were his difappointments, both as a writer 
and a man, that he allowed his peevifhnefs to four into ma- 
lice, and indulged his malevolence till it fettled in corrups 
tion.”? ' 

Soon after this difappointment Dr Stuart went to Lons 
don, where he became from 1768 to 1774 one of the wris 
ters of the Mouthly Review. In1772 Dr Adam, re&or of 
the high.fchool at Edmburgh, publifhed a Latin Grammar, 
which he intended as an improvement of the famous Ruddi- 
man’s. Stuart attacked him in a pamphlet under the name 
of Lufbby, and treated him with much feverity. In do« 
ing this, he was probably a€tuated more by fome perfonal 
diflike of Dr Adam than by regard for the memory of his. 
learned relation; for ‘on ‘other occafions he fhowed fufficient. 
ly that he had no regard to Ruddiman’s honour as a gram+ 
marian, editor, or Critic. 

In 1774 he returned to his native city, and began the 
Edinburgh Magazine and Review, in which he difcuffed 
the liberty and conflitution of England, and diftinguithed 
himfelf by an inquiry into the character of John Knox the 
reformer, whofe principles he reprobated in the fevereft 
terms. About this time he revifed and publifhed ‘Sullivan’s 
Le&tures on the Conftitution of England. Soon after he 
turned his thoughts to the hiftory of Scotland, and pub. 
lifhed Obfervations concerning its Public Law and Confti- 
tutional Hiftory; in which he examined with a critical care _ 
the preliminary book to Dr Robertfon’s Hiftory. His 
next work was The Hiftory of the Reformation; a book 
which deferves praife for the eafy dignity of the narrative, 
and for ftri& impartiality. His laft great work, The Hit 
tory of Scotland from the Eftablifhment of the Reformation 
to the Death of Queen Mary, which appeared in 1782, has. - 
been very genérelly read and admired. His purpofe-was to. 
vindicate the character of the injured queen, and expofe the 
weaknefs of the arguments by which Dr Robertfon had en- 
deavoured to prove her guilty: but though the ftyle of this. 
work is his own, it contains very little matter which was. 
not furnifhed by Goodall and. Tytler; and it is with the 
arms which thefe two writers put into his ‘hands that Dr 
Stuart vangitifhed his great antagonift. _ 

In 1782 he once more vilited London, and ‘engaged in. 
the Political Herald and Englith Review; but the jaundice 
and dropfy increafing on him, he returned by fea to his na- 
tive country, where he died in the houfe of his father on the: 
13th of Auguft 1786. 

In his perfon Dr Stuart was ‘about ‘the middle fize and 
juftly proportioned. His countenance was modeft and ex 
preflive, fometimes glowing with {entiments of friendfhip, of 
which he was truly fufceptible, and at others ‘darting that 
fatire and indignation at folly and vice-which appear in fome 
of his writings. He was a boon companion; and, ‘with a. 
conftitution that might have ftood the fhock of ages, he fell: 
a premature martyr to intemperance. “His talents were cer. 
tainly great, and his writings are ufeful; but he feems to. 
have been influenced more by paffion than-prejudice, and 
in his charaéter there was not ‘much to be imitated. 

STUCCO, in building, a compofition of white marble 
pulverifed, and mixed with platter ef hme; and the whole 
being fifted and wrought up with water, is to'be ufed like 
common plafter: ‘this is called by Pliny marmoratum: opus, 
and albarium opus. 

A patent “has been granted ‘to Mr ‘B. Higgms for in- 
venting a new kind of ftucco, or water-cement, more firte 
and durable than any heretofore. Its compofition, as ex- 
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traded from the fpecification figned by himfelf, is as fol- the name of coarfe fand; and a finer, which will pafs thro’ Stweem 


peo. 
y the fieve and fubfide in the water, and which is to be faved 


lows : “ Drift-fand, or quarry (a) fand, which confitts. chief. 
ly of hard quartofe flasfaced grains with fharp angles 5 
which is the freeft, or may-be mott eafily freed by wafhing, 
from clay, falts, and calcareous, gypfeous, or other grains 
lefs hard and durable than quartz ; which contains the {mall- 
eft quantity ef pyrites or heavy metallic matter infeparable 
by wathing ; and which fuffers the fmalleft diminution of 
its bulk in wafhing in the following manner—is to be pre- 
ferred before any other. And where a coarfe and a fine 
fand of this kind, and correfponding in the fize of their 
grains with the cearfe and fine fands hereafter defcribed, 
eannot be eafily procured, let fuch fand of the foregoing 
quality be chofen as may be forted and cleanfed in the fol- 
lowing manner : 

«¢ Let the fand be fifted in ftreaming clear water, thro’ 
a fieve which fhall give paflage to all fuch grains as do not 
exceed one-fixteenth of an inch in diameter 3 and let the 
ftream of water and the fifting be regulated fo that all the 
fand, which is much finer than the Lynn-fand commonly 
ufed in the London glafs-houfes, together with clay and 
every other matter {pecifically lighter than fand, may be 
wafhed away with the ftream, whilft the purer and coarfer 
fand, which paffes threugh the fieve, {ubfides in a conveni- 
ent receptacle, and whilft the coarfe rubbifh and rubble re- 
main on the fieve to be rejected. 

“© Let the fand which thus fubfides in the receptacle be 
wafhed in clean ftreaming water through a finer fieve, fo 
as to -be further cleanfed and forted into two parcels; a coar- 
fer, which will remain in the fieve which is to pive paflage 
to fuch grains of fand only as are lefs than one-thirtieth of 
#n inch in diameter, and which is to be faved apart under 


apart under the name of fine fand.—Let the coarfe and the 
fine fand be dried feparately, either in the fun or ona clean 
iron-plate, fet on a convenient furface, in the manner of a 
fand-heat (8). 

Let lime be chofen (c) which is ftone-lime, which 
heats. the moft-in flaking, and-flakes the quickeft when du- 
ly watered ; which is the frefheft made and clofeft kept 5 
which diffolves in diftilled vinegar with the leaft effervef- 
cence, and leaves the {malleft refidue infoluble, and in this 


xefidue the fmalleft quantity of clay, gypfum, or martial 


matter. 

“© Lyet the lime chofen according to thefe important rules 
be put in a brafs-wired fieve to the quantity of 14 pounds. 
Let the fieve be finer than either of the foregoing; the fir 
ner, the better it will be: let the lime be flaked (») by 
plunging it in a butt filled with foft water, and railing it 
out quickly and fuffering it to heat and fume, and by ree 
peating this plunging and raifing alternately, and agstating 
the lime, until it be made to pais through the fieve into the 
water; and let the part of the lime which does not eafily 
pais through the fieve be rejected: and let frefh portions 
of the lime be thus ufed, until as many (£): ounces of lime 
have paffed| through the fieve as there are quarts of water 
in the butt. Let the water thus impregnated ftand in the 
butt clofely covered (F) until it becomes clear ; and. through 
wooden (G) cocks placed at different heights in the butt, 
let the clear liquor be drawn off as faft (w) and as low as 
the lime fubfides, for ufe. ‘This clear liquor I call the ce 
menting liquor (1). The freer the water is from faline mate 
ter, the better will be the cementing liquor made with it. 

F 2 “ Let 
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(a) & This is commonly called pit-/and. 


(xn) « The fand ought to be ftitred up continually until it is dried, and is then to be taken off; for otherwife the evas 


poration will be very flow, and the fand which lies next the iron plate, 


by being overheated, will be difcoloured. 


(c) “ The preference given to ftone-lime is founded on the prefent praétice in the burning of lime, and on the 


clofer texture of it, which prevents it from being fo 


{oon injured by expofure to the air as the more fpongy chalk- 


fime is; not on the popular notion that {tone-lime has fomething in it whereby it excels the beft chalk in the cementing 


properties. 
ing $ 


The gypfum contained in lime-ftone remains unaltered, or very little altered, in the lime, after the burn 
but it is not to be expected that clay or martial matter fhould be found in their native ftate in well-burned lime 5 


for they concrete or vitrify with a part of the calcareous earth, and conftitute the hard grains or lumps which remain une 
diffolved in. weak ‘acids, or are feparable from. the flaked lime by. fifting it immediately through a fieve. 


(p) “ This method of impregnating the water with 
ever, preferred before others,. becaufe 


lime is not the only one which may be adopted. It is, how- 
the water clears the fooner in confequence of its being warmed by the flaking 


fime; and the gypfeous part of the lime does not diffufe itfelf in the water fo freely in this way as it does when the 
Hime is flaked to fine powder in the common method, and is then blended with the water ; for the gypfeous part of 


the lime*flakes at firft into grains rather than into fine powder, 
paffed through, long enough to admit of the intended feparation 5 
grains, have time to flake to a finer powder, and pafling through the fieve, 
have imagined that other advantages attended this method ef preparing the lime-water, 


with. precifion. 


and will remain on the fieve after the pure lime has 
but when the lime is otherwife flaked, the gypfeous 
diffolve in the water along with the lime. EI 
but I-cahnot yet fpeak of them 


(x) “ Ifthe water contains ne more acidulous gas than is ufually found ia river or rain water, a fourth part of this 


quantity ef lime, or lefs, will be fufficient. 


(x) “Lhe calcareous cruft which forms on the furface o 


f the water ought not to be broke, for it affifts in excluding 


the air, and preventing the abforption of acidulous gas whereby the lime-water is fpeiled. 


(c) * Brafs-cocks are apt to colour a part of the liquor. 


w) * Lime-water cannot be kept many days unimpaired, 
‘deri at Sig LS ePRRAR SE PE fa fas 
is injurious. and if it be not inftantly ufed after it is drawn 


it will erow turbid again, and depofit the lime changed to whiting by the gas ab- 
"The calcareous matter which fubfides in the butt refembles whiting the more nearly as the lime has 


be drawn off before it clears, it will contain whiting, which 
}impid from the butt into open veffels, 
forbed from the ain 


in any veffels that are not perfettly air-tight. If the liquor 


been more fparingly employed 5 in the contrary circumftances, it approaches to the nature of lime ; and in the intermedi-. 
ate ftate, it is fit for the common :compofition of the plafterers for infide ftucco. Bite 
(1) “ At the time of writing this {pecification, I preferred this term before that of lime-water, on grounds which 


had not fufficiently examined, 
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“ Let 56 pounds of the aforefaid chofen lime be flaked, 
by gradually fprinkling on it, and efpecially on the unfla- 
ked pieces, the cementing liquor, in a clofe (x) clean place. 
Let the flaked part be immediately (x) fifted through the 
laft-mentioned fine brafs-wired fieve: Let the lime which 
paffes be ufed inftantly, or kept in air-tight veffels, and let 
the part of the lime which does not pafs through the fieve 
be rejected (m).—This finer richer -part of the lime which 
paffes through the fieve I call purified lime. 

“* Let bone-afh be prepared in the ufual manner, by 
grinding the whiteft burnt bones, but let it be fifted, to be 
much efiner than the bone-afh commonly fold for making 
cupels. i 

‘¢ The moft eligible materials for making my cement be- 
ing thus prepared, take 56 pounds of the coarfe fand and 
42 pounds of the fine fand; mix them on a large plank of 
hard wood placed horizontally ; then fpread the fand fo that 
it may ftand to the height of fix inches, with a flat furface 
on the plank; wet it with the cementing liquor; and let 
any fuperfluous quantity of the liquor, which the fand in 
the condition defcribed cannot retain, flow away off the 
plank. To the wetteft fand add 14 pounds of the putrefi- 
ed lime in feveral fucceffive portions, mixing and beating 
them up together in the mean time with the inftruments ge- 
nerally ufed in making fine mortar: then add 14 pounds of 
the bone-afh in fucceflive portions, mixing and beating all 
together. The quicker and the more perfeétly thefe ma- 
terials are mixed and beaten together, and the fooner the 
cement thus formed is ufed, the better (n) it will be. This 
I call the qwater-cement coarfe-grained, which is to be applied 
in building, pointing, plaftering, ftuccoing, or other work, 
as mortar and fiucco now are; with this difference chiefly, 
that as this cement is fhorter than mortar or common ftuc- 
co, and dries fooner, it ought to be worked expeditioufly 
in all cafes; and in ftuccoing, it ought to be laid on by fli- 
ding the trowel upwards on it; that the materials ufed 
along with this cement in building, or the ground on which 
it is to be laid in ftuccoing, ought to be well wetted with 
the cementing liquor in the inftant of laying on the cement; 
and that the cementing liquor is to be ufed when it is ne- 
eeffary to moiften the cement, or when a liquid is required 
to facilitate the floating of the cement. 

‘* When fuch cement is required to be of a finer texture, 
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take 98 pounds of the fine fand, wet it with the cementing 
liquor, and mix it with the purified lime and the bone- 
afh in the quantities and in the manner above defcribed ; 
with this difference only, that 15 pounds of lime, or (0) 
thereabouts, are to be ufed inftead of 1-4 pounds, if the 
greater part of the fand be as fine.as Lynn fand. This I 
call water-cement fine-grained, It is to be ufed in giving the 
laft coating, or the finifh to any work intended to imitate 
the finer-grained ftones or ftucco. But it may be applied 
to all the ufes of the water-cement coarfe-grained, and in the 
fame manner. 

*‘ When for any of the foregoing purpofes of pointing, 
building, &c. fuch a cement is required much cheaper and. 
coarfer-grained, then much coarfer clean fand than the foregos 
ing coarfe fand, or well-wathed fine rubble, is to be provided. 
Of this coarfe fand or rubble take 56 pounds, of the forego. 
ing coarfe fand 28 pounds, and of the fine fand.14 pounds 5 
and after mixing thefe, and wetting them with the cement- 
ing liquor in the foregoing manner, add 14 pounds, or 
fomewhat lefs, of the (P) purified lime, and then 14 pounds 
or fomewhat lefs of the bone-afh, mixing them together in 
the manner already defcribed. When my cement is requi- 
red to be white, white fand, white lime, and the whiteft 
bone-afh are.to be chofen. Grey fand, and grey bone-afh 
formed of half-birnt bones, are to be chofen to make the 
cement grey ; and any other colour of the cement is obtain- 
ed, either by choofing coloured fand, or by the admixture 
of the neceffary quantity of coloured talc in powder, or of 
coloured, vitreous, or metallic powders, or other durable cos 
louring ingredients commonly ufed in paint. 

‘“*'To the end that fuch a water-cement as I have defcri- 
bed may be made as ufeful as it it poffible in>all circum. 
ftances ; and that no perfon may imagine that my claim and 
right under thefe letters-patent may be eluded by divers va- 
riations, which may be made in the foregoing procefs with. 
out producing any notable defect in the cement ; and to the 
end that the principles of this art, as well as the art itfelf, 
of making my cement, may be wathered from this f{pecificas 
tion and perpetuated to the public ; I fhall add the follow. 
ing oblervations : 

_ This my water-cement, whether the coarfe or fine 
grained, is applicable in forming artificial ftone, by making 


alternate layers of the cement and of flint, hard ftone, or 


brick, 


nh 
(x) “ The vapour which arifes in the flaking of lime contributes greatly to the flaking of thefe pieces which lie in its 
way ; and an unneceflary wafte of the liquor is prevented, by applying it to the lime heaped in a pit or in a veffel, which 


may reftrain the iffue of the vapour, and dire& it through the mafs. 
flake the lime, it will create error in weighing the flaked powder, 


If more of the liquor be ufed than is neceflary to 
and will prevent a part of it from paffing freely thro’ 


the fieve. ‘I'he liquid is therefore to be ufed fparingly, and the lime which has efcaped its aGtion is to be {prinkled apart 


with frefh liquor. 


(L) “ When the aggregation of the lumps of lime is thus broken, it is impaired much fooner than it is in the former 


ftate, becaufe the air more freely pervades it. 


(m) “ Becaufe it confifts of heterogeneous matter or of ill-burnt lime ; which laft will fake and pafs through the fieve, 
if the lime be not immediately fifted after the flaking, agreeable to the text. 
(x). “ Thefe proportions are intended for a cement made with {harp fand, for incruftation in expofed fituations, where 


it is neceflary to guard againft the effets of hot weather and rain. 
found fufficient ; and although the incruftation in this latier cafe will not harden deeply fo foon, 


flronger, provided the weather be favourable. 


In general, half this quantity of boue-athes will be 
it will be ultimately 


“« ‘he injuries which lime and mortar fuftain by expofure to the air, before the cement is finally placed ina quiefcent 
ftate, are great ; and therefore our cenient is the worfe for being long beaten, but the better as it is quickly beaten until 


the mixture is effe&ted, and no longer. 


{o) “ The quantity of bone-afhes is net to be increafed with that of the lime; but it is to. be leffened as the expofurs) 


and purpofes of the work will admit. 


(2) * Becaufe lefs lime is neceflary, as the fand is coarfer, 


Stuei 


CO. 


S- T @ 
brick, in moulds of the figure of the intended ftone, and 
by expofing the maffes fo formed to the open (q) air to 
harden: 

«© When fuch cement is required for water (x) fences, 
two-thirds of the prefcribed quantity of bone-afhes are to be 
omitted ; and in the place thereof an equal meafure of pow- 
dered terras is to be ufed ; and if the fand employed be not 
of the coarfeft fort, more terras muft be added, fo that the 
terras fhall be by weight one-fixth part of the weight of 
the fand. i 

«© When fuch a cement is required of the fineft-grain (s)} 
or ina fluid form, fo that it may be applied with a bruth, 
flint powder, or the powder of any quartofe or hard earthy 
fubftance, may be ufed in the place of fand; but in a quan- 
tity fmaller, as the flint or other powder is finer; fo that 
the flint-powder, or other fuch powder, fhall not be more 
than fix times the weight of the lime, nor lefs than four 
times its weight. The greater the quantity of lime within 
thefe limits, the more will the cement be liable to crack 
by quick drying, and wice ver/a. 

‘© Where fuch fand as I prefer cannot be conveniently 
procured, or where the fand cannot be conveniently wafhed 
and forted, that fand which moft refembles the mixture of 
coarfe and fine fand above prefcribed, may be ufed as I have 
dire€ted, provided due attention is paid to the quantity of 
the lime, which is to be greater (T) as the quantity is finer, 
and wice verfa. 

«* Where fand cannot be eafily procured, any durable 
ftony body, or baked earth grofsly powdered (v), and fort- 
ed nearly to the fizes above prefcribed for fand, may be 
ufed in the place of fand, meafure for meafure, but not weight 
for weight, unlefs fuch grofs powder be as heavy fpecifically 
as fand. 

«« Sand may be cleanfed from every fofter, lighter, and lefs 
durable matter, and from that part of the fand which is too 
fine, by various methods preferable (x), in certain circum- 
ftances, to that which I have defcribed. 

‘* Water may be found naturally free from fixable gas, 


(q.) “ But they muft not be expofed to the rain until they are ‘almoft as {trong as frefh Portland ftone ; and even then -- 
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felenite, or clay; fuch water may, without any notable in- Stucco. 
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convenience, be ufed in the place of the cementing liquor ; 
and water approaching this ftate will not require fo much 
lime as I have ordered to make the cementing liquor; and 
a cementing liquor fufficiently ufeful may be made by vari- 
ous methods of mixing lime and water in the defcribed pro- 
portions, or nearly fo. 

‘* When ftone-lime cannot be procured, chalk-lime, or 
fhell-lime, which beft refembles ftone-lime, in the charac< 
ters above written of lime, may be ufed in the manner dea 
fcribed, except that fourteen pounds and a half of chalk- 
lime will’ be required in the place of fourteen pounds of 
ftone-lime. The proportion of lime which I have prefcri- 
bed above may be increafed without inconvenience, when 
the cement or ftucco is to be applied where it is not liable 
to dry quickly ; and in the contrary circumftance, this pro- 
portion may be diminifhed ; and the defeé of lime in quan- 
tity or quality may be very advantageoufly fupplied (ry), 
by caufing a confiderable quantity of the cementing liquor 
to foak into the work, in fucceffive portions, and at diftant: 
intervals of time, fo that the calcareous matter of the cement 
ing liquor, and the matter attracted from the open air, may: 
fill and ftrengthen the work. 

' The powder of almoft every well-dried or burnt ani- 
mal fubftance may be ufed inftead of bone-afh; and feveral 
earthy powders, efpecially the micaceous and the metallic g 
and the elixated afhes of divers vegetables whofe earth will 
not burn to-lime ; and the afhes of mineral fuel, which are 


of the calcareous kind, but will not burn to lime, will ane- 


{wer the ends of bone-afh in fome degree. 

“ The quantity of bone-afh defcribed may be leffened: 
without injuring the cement, in thofe circumftances efpeci- 
ally which admit the quaatity.of lime to be leffened, and in: 
thofe wherein the cement is not liable to dry quickly. 
And the art of remedying the defects of lime may be ad- 
vantageoufly practifed to fupply the deficiency of bone-ath, 
e{pecially in building, and in making artificial ftone with 
this cement. 
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they ought to be fheltered from it as much as the circumftances will admit. Thefe ftones may be made very hard and: 
beautiful, with a {mall expence of bone-afh, by foaking them, after they have dried thoroughly and hardened, in the. 
lime liquor, and repeating this procefs twice or thrice, at diftant intervals of time. ‘The like effet was experienced in 
incruftations. 

(x) “ In my experiments, mortar made with terras-powder, in the ufual method, does not appear to form fo ftrong a: 
cement for water-fences as that made, according to the fpecification, with coarle fand; and 1 fee no more reafon for: 
avoiding the ufe of fand in terras-mortar, than there would be for rejeéting ftone from the embankment. ‘lhe bone-- 
afhes meant in this place are the dark grey or black fort. 


this inftance. ; : 
(s) “ The qualities and ufes of fuch fine calcareous cement are recommended chiefly’ for the purpofe of {moothing 


and finifhing the ftronger cruftaceous works, or for wafhing walls to a lively and uniform colour. For this laft inteution,: 


the mixture muft be as thin as new cream, and laid on briikly with a brufh, in dry weather ; and a thick and durable coat - 


is to be made by repeated wathing ; but is not to be attempted by ufing a thicker liquor ; for the coat made with this laft’ 
is apt to fcale, whilft the former endures the weather much longer than any other thin calcareous covering that has beens 
applied in this way. Fine yellow-ochre is the cheapelt colouring-ingredient for fuch wail, when it is required to imitate 
Bath-ftone, or the warm-white ftones. 

(+) “ If fea-fand be well wafhed in frefh water, it is as good as any other round fand. 

(uv) “The cement made with thefe and the proper quantities of purified ‘lime and . lime-water, are inferior to the 
beft, as the grains of thefe powders are more perifhable and brittle than thofe of fand. They will not-therefore be» 
employed, unlefs for the fake of evafion, or for want of fand: in this latter cafe, the finer powder ought to be wafhed.: 
away. 

(x) “ This and the next paragraph is inferted with a view to evafions, as well as to fuggeft the eafier and cheapera 


methods which may be adopted'in certain .circumftances, by artifts who underitand the principles. which I endeavour-. - 


ed to teach. 


_. (v) © This pra&tice is noticed, as the remedy which may be ufed for the defe&ts arifing from evafive meafures, and. ags : 
the method of giving {pongy incruftations containing bone-alhes the greatelt degree.of hardnefs.” 


I am not yet fully fatisfed about the operation of them in-. 
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STUD, in the manege, a collection of breeding horfes 
and mares. 
STUDDING-saixs, certain light fails extended, in 
moderate and fleady breezes, beyond the fkirts of the prin. 
cipal fails, where they appear as wings upon the yard-arms. 
STUFF, in commerce, a general name for all kinds of 
fabrics of gold, filver, filk, wool, hair, cotton, or thread, 
manufeGiured on the loom; of which number are vel vets, 
brocades, mohairs, fatins, taffetas, cloths, ferges, &e. 


STUKELY (Dr William), a celebrated antiquarian,: 


defeended from an ancient family in Lincolnthire, was born 
et Holbech in 1687, arid educated in Bennet college, Cam- 
bridge. While an under-graduate, he often indulged a 
itrong propentity to. drawing and defigning ; but made phy- 


‘fic his principal ftudy, and firft began to practife at Bofton 


im his native country, In 1719 he removed to London, 
where, on the recommendation of Dr Mead, he was. foon 
after eleed a fellow of the Royal Society ; he was one of 
the firit who revived that of the antiquarians in 1718, 
and was their feeretary for many years during his nefidence 
in town. In.1729 he took holy orders by. the encourage- 
ment of archbifhop Wake 3 and was foon after prefented by 
lord-chancellor King with the living of All-Saints in Stam- 
ford. In 1741 he became one. of the founders of the E- 
gyptian fociety, which breught him acquainted with the 
benevolent duke of Montague, one of the members; who 
prevailed on him to leave Stamford, and prefented him to 
the living of St George the Martyr, Queen Square. He 
died of a ftroke of the palfy in 1765. In his phyfical ca- 


pacity, his Differtation on the Spleen was well received ; 


and his /tinerarium Curiofum, the firft fruit of his juve- 
nile excurfions, was a good fpeeimen of what was to be ex- 
pected from his riper age. His great learning, and pro- 


found refearches into the dark remains of antiquity, enabled 
him to publifh many elaborate and curious works: his 
friends ufed to call him the arch-druid of his age. 


His dif- 
courfes, intitled Pa/eographia Sacra, on the vegetable crea- 
tion, befpeak him a botanift, philofopher, and divine. 

S'TUM, in the wine-trade, denotes the unfermented juice 
of the grape after it has been feveral times racked off 
and feparated from its fediment. The cafks are for this 
purpofe well matched or fumigated with brimftone every 
time, to prevent the liquor from fermenting, as it would 
otherwife readily do, and become wine. “See Must. 

STUPIDITY. ‘The Greek word ««porns correfponds 
moft with our Englith word jfupidity or foolifbne/s, when 
ufed to exprefs that ftate of mind in which the intelle&s are 
defeftive. ‘lhe immediate caufes are faid to be, a de- 
ficiency of vital heat, or a defe&t in the brain. Stupid chil. 
dren fometimes become fprightly youths; but if ftupidity. 
continues to the age of puberty, it is hardly ever removed. 
If ftupidity follows upon a violent paffion, an injury done 
to the head, or other evident caufe, and if it continues long, 
it becomes incurable. But the ftupidity which confifts in a 
lofs of memory, and fucceeds a lethargy, {pontaneoufly ceafea 
when the lethargy is cured. 

STUPOR, a numbnefs in any part of the body, whether 


‘occafioned by ligatyres obftructing the blood’s motion, by 


the palfy, or the like. 
~ STUPPA, or Srups, in medicine, isa piece of cloth 


dipped in fome proper liquor, and applied to an affeSted ' 


part. 

STURDY, a diltemper to which cattle are fubje&, called 
alfo the turning evil. See Farriery. 

STURGEON. See Accirenser. 

STURMIUS (John), a learned philologer and rhetori- 
cian, was born at Sleida in Eifel near Cologne in 1507. He 
fludied at firft in his native country with the fons of count 
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de Mandetfeheid, whofe receiver hie father waa. 


and then went to Louvain in 1524. Five years he {pent 
there, three in learning and two in teaching. He fet up a_ 
printing-prefg with Rudger Refeius profeflor of the Greek 
tongue, and printed feveral Greek authors, He went to 
Paris in 1529, where he was highly efteemed, and read 
public leétures on the Greek and Latin writers, and on lo- 
gic. He married there, and kept a great number of 
boarders: but as he liked what were called the new opinions, 
he was’ more than once in danger ;/and this undoubtedly 
was the reafon why he removed to Strafburg in 1537, in 
order to take pofleffion of the place offered him by the mas» 
sauna The year following he opened a {chool, which 

ecame famous, and by his means obtained of Maximilian IL 
the title of an univerfity in 1566. Ee was very well fkilled 
in polite literature, wrote Latin with great purity, and was 
a good teacher. I1is talents were not confined to the 
{chool ; for he was. frequently intrufted with deputations. in 
Germany and foreign countries, and difcharged thefe em- 
ployments with great honour and diligence. He fhowed © 
extreme charity to the refugees on account of religion: He 
not only laboured to. affift them by his advice and recom. 
mendations ;-but he even impoverifhed himJelf for them. 
He died in his 82d year, after he had been for fome time 
blind, He publithed many books; the principal of which 
‘are, ¥. Partitiones Dialedica. 2. De Educatione Principum, 
3.De Nobilitate Anglicana. 4. Lingue Latinae refolvende 
Ratio. 5. Excellent Notes on Ariftotle’s.and Hermogenes’s 
Rhetoric, &c. 

Te ought not to be confounded with Foha Sturmius, a 
native of Mechlin, and phyfician and profeffor of mathemae 
tics at Louvain, who alfo wrote feveral works. , 

STURNUS, the SraAruine ; a genus of birds belonging 
to. the order of paferes. ‘The beak is fubulated, deprefled, 
and fomewhat blunt ; the fuperior mandible is entire, and 
fomewhat open at the edges; the noftrils are marginated 
above; and the tongue is fharpand emarginated. There are 
15 {pecies according to Dr Latham; the vulgaris, capenfis, 
ludovicianus, muilitaris, cellaris, carunculatus, gallinaceus, 
fericeus, viridis, olivaceus, moritanicus, leyca, dauuricus, 
junceti, and mexicanus. 

The vulgaris, or common ftarling, is the only fpecies 
of the fturnus that is indigenous. ‘The weight of the 
male of this fpecies is about three ounces; that of. the 


female rather lefs. ‘The length is eight inches three quarters: 7,athan 
the bill is brown or yellow, but in old birds generally yellow. Synopf 
‘The whole plumageis black, very refplendent, with changeable ol. i 


blue, purple, and copper: each feather marked with a pale 
yellow fpot. The leffer coverts are edged with yellow, and 
flightly gloffed with green. ‘The quill-feathers and: tail 
dufky: the former edged with yellow on the exterior fide ; 
the laft with dirty white. ‘The legs of a reddifh brown. 
‘The ftare breeds in hollow trees, eaves of houfes, towers, 
ruins, cliffs, and often in high rocks over the fea, fuch as that 
of the ifle of Wight. It lays four or-five eggs, of a pale- 
greenifh afh-colour ; and makes its neft of ftraw, {mall fibres 
of roets, and the like. In winter, ftares affemble in vaft 
flocks: they colle& in myriads in the fens of Lincolnthire, 
and do great damage to the fen-men, by roofting on the 
reeds, and breaking them down by their weight; for reeds 
are the thatch of the country, and are laid up in harveft with 
great care. ‘Thefe birds feed on worms and infects ; and it is 
faid that they will get into pigeon-houfes, for the fake of 
fucking the eggs. Their fleth is fo. bitter:as to be fcarce 
eatable. They are fond of following oxen and other large 
cattle as they feed in the meadows, attraéted, it is faid, by 
the infeéts-which flutter round them, or by thofe, perhaps, 
6 which 
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which fwarm in their dung, or in meadows in general. 
From this habit is derived the German name Rinder Staren. 


They are alfo accufed of feeding on the carcafes that are 


expofed on gibbets ; but it is probably in fearch only of 
infects. They live feven or eight years, or even longer, in 
the domeftic flate, The wild ones cannot be decoyed by 
the call, becaufe they regard not the feream of the owl. A 
method has been difcovered of taking entire families, by fix- 
ing to the walls and the'trees where they lodze pots of 
earthen ware of .a convenient form, which the birds often 
prefer to place their nefts in. Many are alfo caught by the . 
gin and draw-net. “In fome parts of Italy it is common to 
employ tame weafels to drag them out of their nefts, or 
rather their holes; for:the artifice of man confifts in em- 
ploying one enflaved race to extend his dominion over the 
reft. 

The ftare, it is faid, can be taught to {peak either French, 
German, Latin, Greek, &c. and to pronounce phrafes of 
fome length. Its phant throat accommodates itielf to every 
infle€tion and every accent. It can readily articulate the 
letter R, aad acquires a fort of warbling which is much fu- 
perior to its native fong. This bird is fpread through an 
extenfive range in the ancient continent. It is found in 
Sweden, Germany, France, Italy, the Ifle of Malta, the 
Cape of Good Hope, atid is everywhere nearly the fame ; 
whereas thofe American birds which have been called ftares, 
prefent a great diverfity of appearance. 

STYE, or Srytue, in the eye. See Crirne. 

STYLE, a word of various fiynifications, originally de- 
duced from /y/os, a. kind of bodkin wherewith the ancients 
wrote on plates of lead, or on wax, &c. and which is ftill 
ufed to write on ivory-leaves and paper prepared for that 
purpofe, &c. : 

Sryvz, in dialling, denotes the gnomon or cock of a dial 
railed on the plane thereof to project a thadow. 

Sty ez, inbotany. See Borany, Sect. iv. p. 434. 

S¥¥LE, in language,. is the peculiar manner in which a 
man expreffes his conceptions, It is a pi€ture of the ideas 
which rife in his mind, and of the order in which they are 
there produced. 

The qualities of a good ftyle may be ranked under two 
heads ; perfpicuity’ and ornament. It will readily be ad- 
mitted, that perfpicuity ought to be effentially connected 
with every kind ef writing ; and to attain it, attention mult 
be paid, firft to fingle words and phrafes, and then to the 
conftruétion of fentences. When confidered with refpe& 
to words and phrafes, it requires thefe three qualities ; purity, 
propriety, and precifion. When confidered with regard to 
fentences, it requires a clear arranrement of tle words and 
unity in the fenfe ; to which, if ftrength and harmony be 
added, the ttyle will become ornamented. 

One of the moft important dire€tions to be obferved by 
him who wifhes to form 2 good ftyle, is to acquire clear 
and precife ideas on the fubjeét concerning which he is to 
write or fpeak, ‘l’o this muit be added’frequency of compo- 
fition, and an acquaintance with the ftyle of the bef authors. 
A fervile imitation, however, of any author is carefully to 
be avoided ; for he who copies, can hardly avoid copying 
faults as well as beauties. A ftyle cannot be proper unlefs 
it be adapted to the fubje&t, and likewife to the capacity of 
our hearers, if we are to-fpeak in public. A fimple, clear, 
and unadorned flyle, fuch as that of Swift, is fitteft for in- 
tricate difquifirion ; a ftyle elegant as Addifon’s, or impe- 
tuous like Johnfon’s, is moft proper for fixing the at- 
tention on truths, which, though known, are too much 
neglected. We mufi not be inattentive to the ornaments 
of ftyle, if we wifh that our labours fhould be read and ad- 
mired: but he is a contemptible writer, whe looks not 
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beyond the drefs of language, who lays not the chief ftrefs 
upon his matter, and who does not regard ornament as a 
fecondary and inferior recommendation. For further ob- 
fervations on the different kinds of ftyle, fee Orarory, 
n° og, &c. 

Sryxe, in jurifprudence, the particular form or man- 
ner of proceeding in each court of jurifdi€tion, agreeable 
to the rules and orders eftablifhed therein: thus we fay, the 
ftyle of the court of Rome, of chancery, of parliament, of 
the privy-council, &c. 

Stry.e, in mufic, denotes a peculiar manner of finging, 
playing, or compofing ; being properly the manner that 
each perfon has of playing, finging, or teaching ; which is 
very different both im refpe& of different geniufes, of coun- 
tries, nations, and of the different matters, places, times, 
{ubjects, paffions, expreffions, &c. ‘Thus we fay, the ftyle 
of Palettrina, of Lully, of Corelli, of Handel, &c. ; the flyle 
of the Italians, French, Spaniards, &c. ° 

Old Srrzz, the Julian method of computing time, as the 

New Srrrz is the Gregorian method of computation, 
See Karenpar. 

STYLEPHORUS cuorpatus, a genus of fifhes belong- 
ing to the order of apodes. ‘This very curious genus was 
difcovered by Dr Shaw, who read a defcription of it be- 
fore the Linnean Society in the year 1788. _ The eyes 
are fixed on cylindrical pillars which lie clofe together. ‘The 
roftrum, or narrow part which is terminated by the mouth, 
is conneéted to the back part of the head by a flexible lea. 
thery duplicature, which permits it either to be extended in 
fuch a manner that the mouth points dire&tly upwards, or 
to fall back fo as to be received into a fort of cafe, formed 
by the upper part of the head. There are three pairs of 
branchiz fituate under the throat. -‘The pectoral fins are 
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{mall; the dorfal fin runs from the head to within about an?ios of the 


inch and a half of the tail; the caudal fin is fhort, and ts 
furnifhed with five remarkable fpines. ‘The body is extreme- 
ly long, and comprefled very much, and gradually dimt. 
nifhes as it approaches the tail, which terminates ina procefs 
or ftring of an enormous length, and finifhes in a very fine 
point. This ftring, or caudal procefs, feems to be ftrength- 
ened throughout its whole length, or at leaft as far as the 
eye can trace it, by a fort of double fibre or internal part. 
The ftylephorus chordatus is a native of the Weft Indian 
Sea. It was taken between the iflands of Cuba and Martini- 
co, near a fmall clufter of little iflands abeut nine leagues: 
from fhore, and was feen {wimming near the furface. The 
whole length of this uncommon animal from the head to. 
the extremity of the caudal procefs is about thirty-twe 
inches, of which the procefs itfelf meafures:'twenty-two. 

STYLET, a fmall dangerous kind of -poniard’ which 
may be concealed im the hand, chiefly ufed in treacherous: 
affaffinations. ‘The blade is ufually triangular, and fo fmalk 
that the wound it makes is almoit imperceptible. 

STYLITES, prrtar saints, in ecclefialtical hiftory, am 
appellation given to a kindof folitaries, who ftood motionlefs 
upon the tops of pillars, raifed for this exercife of their pa+ 
tience, and remained there for feveral years, amid{t the admi- 
ration and applaufe of the ftupid populace. Of thefe we find 
feveral mentioned in ancient writers, and even. as low asthe 
twelfth century, when they were totally {wpprefled. 

‘The founder of the order was St Simeon Stylites, a fa» 
mops anchoret in the fifth century, who-firft took up his 
abode on a column fix cubits high; then oma fecond of 
twelve cubits, a third of twenty-two, a fourth of thirty-fx, 
and on another of forty cubits, where he thus paffed thirty- 
feven years of his hte. The tops of thefe columns were 


only three feet in diameter, and were defended’ by a rail 
that reached almoft to the girdle, fomewhat refembling a 
pulpit. 
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pulpit. There wae no ‘ying down in it. The faquirs, or 

devout people of the Eaft, imitate this extraordinary kind of 

life to this day. 
STYLOCERALOIDES, 
STYLO.Guossus, 


Sario-l/yoideus, 


The names of different 
mufcles in the human 

Seek body. See Table of the 
pe dab Septal Mufcles under Anatomy. 


STYLOSANTHES, in botany: A genus of the decan- 
dria order, belonging to the diadelphia cla{s of plants ; and 
in the natural method ranking under the 32d order, Papi/- 
onacee. ‘The calyx is tubulated, very long, having the co- 
rolla attached to it.. The legumen or pod biarticulated and 
hooked. © Of this there are two {pecies, both natives of Ja- 
maica, viz. t. Procumbens, the hedyfarum procumbens of Lin- 
neus; a figure of which may be feen in Sloane’s Natural 
Hiftory of Jamaica. 2. Vifcofa, thetrifolium 2. of Browne ; 
a figure of which is alfo given by Sloane. 

STYPTIC, in pharmacy, a medicine which by its aftrin- 

‘gency tops hemorrhagies, &c. See PHarmacy, n° 547. 
_ SFYRAX, the srorax-rrez, in botany: A genus of 
plants belonging to the clafs of decandria, and to the order 
of monogynza ; and in the natural fyftem ranging under the 
18th order, dicornes. Linnzus only mentions one fpecies of 
this genus, the /Pyrax-officinale ; but Aiton, in his Hortus 
Kewenfis, has added two more ; namely, the grande folium and 
Zevigatum ; and we believe a fourth may now be added, the 
Sfiyrax benzoin. 

The officinale ufually rifes above twenty feet in height ; it 
fends off many ftrong branches, which are covered with a 
roughifh bark of a grey colour: the leaves are broad, elliptical, 
entire, fomewhat pointed, on the upper furface {mooth, and 
of a light green colour, on the under furface covered with a 
whitifh down ; they are placed alternately, and ftand upon 
fhort footitalks: the flowers are large, white, and difpofed 
in clufters upon fhort peduncles, which terminate the 
branches: the corolla is monopetalous, funnel-fhaped, and 
divided at the limb into five lance-fhaped fegments: the fila- 
ments are ten, placed in a regular circle, and feem to adhere 
towards the bafe: the anthere are ere& and oblong: the 
germen is oval, and fupports a flender ityle, with a fimple 
ftigma: the fruit is a pulpy pericarpium, which contains one 
or two nuts of an oval comprefled figure. 

The refinous drug called /forax iffues in a fluid ftate from 
incifions made in the trunk or branches of the tree. ‘Two 
forts of this refin have been commonly diitinguifhed in the 
fhops. 1. Storax in the tear: is {earcely, if ever, found in 
feparate tears, but in mafles, fometimes compofed of whi- 
tifh and pale reddifh brown tears, and fometimes of an 
uniform reddifh yellow or brownifh appearance ; unctuous 
and foft like wax, and free from vifible impurities.. This is 
fuppofed to be the fort which the ancients received from 
Pamphylia in'reeds or canes, and which was thence named 
salamita. 

2. Common florax: in Sarge mafles, confiderably lighter 
and lefs compaét than the former, aad having a lar:ze ad- 
mixture of woody matter-like faw-duit. ‘This appears to 
be the kind intended by the London college, as they di- 
xe& their ftyrax calamita to be purified, for medicinal ufe, 
by foftening it with boiling water, and prefling it out from 
the feces betwixt warm iron plates; a procefs which the 
firft fort does not ftand in need of. And indeed there is 
rarely any other than this impure ftorax to be met with in 
the fhops. 

Storax, with fome of the ancients, was a familiar remedy 
as a refolvent, and particularly ufed in catarrhal complaints, 
e©oughs, aithmas, menftrual obftructions, &c. and from its 
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affinity to che-balfams it was ‘alfo prefcribed in ulcerations 
of the lungs, and other ftates of pulmonary confumption. 
And our pharmacopeeias formerly directed the pilule e fyrace; 
but this odoriferous drug has now no place in any of the 
officinal compounds ; and though a medicine-which might 
feem to promife fome efficacy in nervous debilities, yet by 
modern praétitioners it is almoft totally difregarded. 

The flyrax benzoin is defcribed by Dr Dryander in the 
Philofophical ‘Tranfa€tions for 1787, p. 308, &c. 
been charaéterized by oblong acuminated leaves, which are 
downy underneath, and nearly of the. length of the racemi. 
The botanical character of this tree was thiftaken by modern 
botanitts till Dr Dryander afcertained it to be aftyrax. Ben. 
zoin was long fuppofed to be the produce of a {pecies of 
laurus, Linneus detected this error : but he committed ano- 
ther; for he tells us, that it is furnifhed by a fhrub which, in 
the country where it grows, is called croton bezoe ; and after- 
wards, in his Supplementum Plantarum, defcribes the fame 
plant a fecond time, under the name of terminalia benzoin. 

This tree, which is a native of Sumatra, is deemed in fix 
years of fufficient age for affording the benzoin, or when its 
trunk acquires about feven or eight inches in diameter ; the 
bark is then cut through longitudinally, or fomewhat oblique. 
ly, at the origin of the principal lower branches, from 
which the drug exudes in a liquid ftate, and by expofure to 
the fun and air foon concretes, when it is feraped off from 
the bark with a knife or chilel. ‘The quantity of benzoin 
which one tree affords never exceeds three pounds, nor are 
the trees found to fuftain the effects of thefe annual incifions 


longer than ten or ‘twelve years. ‘The benzom which iffues” ond 


firft from the wounded bark is the pureft, being foft, CR saad 


tremely fragrant, and very white; that which is lefs efteem- 
ed is of a brownith colour, very hard, and. mixed with va- 
rious impurities, which it acquires during its long continu- 
ance upon the trees. Efchelfleron diftinguifhes benzoin 
into three kinds, viz. camayan poeti, or white benjamin, 
which, upon being melted in a bladder by the heat of the 
fun, appears marked with red ftreaks or veins. Camayan 
bamaita is \efs white than the former, and often {potted with 
white circles, called eyes, from the number of which its 
goodnefs is eftimated: it likewife melts by the heat of the 
fun. Camayan itam, or black benjamin, which requires to 
be melted in hot water for its prefervation in bladders. In 
Arabia, Perfia, and other parts pf the Eaft, the coarfer kinds 
of benjamin are confumed for fumigating and perfuming the 
temples, and for deftroying infects. 

The benzoin which we find here in the fhops is in 
large brittle maffes, compofed partly of white, partly of 
yellowith or light brown, and often alfo of darker coloured 
pieces: that which is clearett, and contains the moft white 
matter, called by authors benzoe amygdaloides, is accounted 
the beft. This refin has very little tafle, imprefling on 
the palate oaly a flight fweetnels: its {mell, efpecially when 
rubbed or heated, is extremely fragrant and agreeable. It 
totally diffolves in reétified fpirit, (the impurities excepted, 
which are generally ina very fmall quantity), into 2 deep 
yellowifh red liquor, and in this ftate difcovers a degree of 
warmth and pungency, as well as fweetnefs. It imparts, by 
digeition, to water alio a confiderable fhare of its fragrance, 
and a flight pungency: the filtered liquor, gently exhaled, 
leaves no! a refinous or mucilaginous extra, but a cry {talline 
matter, feemingly of a faline nature, amounting. to one-venth 
or one eighth of the weight of the benzoin. Expofed 
to the fire in proper veflels, ic yiclds a quantity of a white 
faline concrete, called flores benzoes, of an acidulous tafte 
and grateful odour, foluble in re¢tified fpirit, and in water 
by the affiftance of heat. 
5 The 
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he principal ufé of this fragrant réfin Is in perfumes, 
and asa colmetic ; for which laft purpole; a folution of it in 
fpirit of wine is mixed with fo much wate? as is fufficient to 
yerider it milky, as twenty times its quantity or more. It 
promifes, however; to be applicable to other ufes, and to 
approach in virtue, as in fragrance, to ftorax and balfam of 
Tolu. It is faid to be of great fervice in diforders of the 
breat, for refolving obftreétions of the pulmonary veffels, 
and promoting expeétoration: in which intentions the 
flowers are fometimes given, from three or four grains to 
fifteen. ‘The white powder, precipitated by water trom 
folutions of the benzoin in fpirit, has been employed by 
fome as fimilar and fuperior to the flowers, but appears to 
be little other than the pure benzoin in fubftance ; it 1s not 
the faline, but the refinous matter of the benzoin, that is 
moft difpofed to be precipitated from fpirit by water. . ‘The 
flowers, {nuffed up the nofe, are faid to be a powerful er- 
rhine. 

Liquid forax is a refinous juice obtained from a tree call- 
ed by Linneus Aguidambar flyracifua, a native of Virginia 
and Mexico, and lately naturalized in this country. The 
juice called liquidambar is faid to exude from incifions made 
in the trunk of this tree, and the liquid ftorax to be obtained 
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were conveyed in a boat acrofs the lake Acherufa; 
that Charon Was a boatman who had long officiated in that 
fervides The learned Dr Blackwell fays, in his life of Ho- 
mer, that, in the old Egyptian lancuage, Charoni fignifed 
© ferryman.”” 

SUABIA, a circle of Germany, bounded on the north 
by the circle of Franconia and that of the Lower Rhine ; on 
the weft by the circle of the Lower Rhine and -\Iface; on 
the fouth by Switzerland ; and on the eaft by the circle of 
Bavaria, Ofall the circles of the empire, Suabia is the 
moft divided ; it contains four ecclefiaftic and thirteen lay 
]- incipalities, nineteen independent prelacies and abbeys, 
twenty-fix earldoms and lordihips, and thirty-one free cities. 
‘The prime direétors of the circle, as they are termed, are 
the bifhop of Conftance and the duke of Wirtemberg. The 
duke has the fole direétion of all that relates to war. 

The mixture of the various forms of government and re- 
ligious feéts ; the oppreffion exercifed by the great on the 
poor; the game conftantly played by the emperor, who 


-poffeffes many pieces of detached country in Suabia, which 


depend not on the circle, and can, in confequence of his pri- 
vileges as archduke of Auftria, extend his poffeffions in it 


by various ways; are circumftances (fays baron Riefbeck } Baran 


and Stiabfa 
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which give the cultivation of the country, and the chara&ter ioe 


of the inhabitants, a moft extraordinary caft. In feveral of pyough 
the poft towns where you ftop, you fee the higheft degree Germany, 
of cultivation in the midft of the moft favage wildnefs; avol- + 


by boiling the bark or branches in water. ‘T'wo torts of liquid 
ftorax are diftinguifhed by authors; one, the purer part 
of the refinous matter that rifes to the furface in boiling, fe- 
parated by a ftrainer, of the confiftence of. honey, tenacious 


like turpentine, of a reddifh or afh brown colour, moderately 
tranfparent, of an acrid un€tuous tafte, and a fragrant {mell, 
faintly refembling that of the folid ftorax, but fomewhat 
difagreeable: the other, the more impure part, which re- 
mains on the ftrainer, is not tranfparent, in {mell and tafte is 
much weaker, and contains a confiderable proportion of the 
fubftance of the bark. What is moft commonly met with 
under this name in the fhops is of a weak {mell and a grey 
colour, and is fuppofed to be an artificial compofition, 

Liquid ftorax has been employed chiefly in external ap- 

plications. Among us, it is at prefent almeft wholly in 
difufe.  : 
STYX (fab. hift.), a celebrated river of hell, round which 
it flows nine times. ‘Ihe gods held the waters of the Styx in 
fuch veneration, that to fwear by them was reckoned an oath 
altogether inviolable. If any of the gods had perjured 
themf{elves, Jupiter obliged them to drink the waters of the 
Styx, which lulled them for one whole year into a fenfelefs 
flupidity, for the nine following years they were deprived of 
the ambrofia and the neétar of the gods, and after the ex- 
piration of the years of their punithment, they were reftored to 
the aflembly of the deities, and to all their original privileges. 
Tt is faid that this veneration was fhown to the Styx, be- 
éaufe it received its name from the nymph Styx, who with 
her three daughters affifted Jupiter in his war againft the 
Titans. 

Styx was a river which it was neceffary for departed 
fhades to pafs before they could enter the infernal regions ; 
and it was the office of Charon to ferry them over in a boat 
which was kept for that purpofe. ‘The ghofts of thofe who 
had not been honoured with the rites of fepulture were 
obliged to wander an hundred years before Charon could 
admit them into his boat to convey them before the judges 
of Hades. What could have given rife to this fable of 
Charon and his boat, it is not very material to inquire. 
Mythological writers have faid, that the Greeks learned it 
from the Egyptians, wlrich 1s indeed probable enough ; 
that. the Egyptians framed both this, and fome other fables 
relating to the dead, from certain cuftoms peculiar to their 
country ; that in particular there was, not far from Mem: 
phis, a famous burying-place, to which the dead bodies 
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great degree of knowledge and polifh of manners, mixed 
with the groffeft ignorance and fuperftition ; traces of liber- 
ty, under the deepeft oppreffion ; national pride, together 
with the contempt and neglect of the native country ; in 
fhort, all the focial qualities in ftriking contraft and oppofi- 
tion to each other. Thofe parts of Suabia which belong 
to the great potentates, fuch as Wirtemberg, Auttria, and 
Baden, are certainly the moft improved. The whole of 
Suabia may comprehend about nine hundred German fquare 
miles, and two millions of people. More than half of thefe 
ate fubje€ts of the three above mentioned princes, though 
they are not proprietors of near one half of the lands. , 

SUARES (Francis), a Jefuit, was born in Granada on 
the sth of January 1548, He was a profeflor of theology 
at Alcala, Salamanca, Rome, and Coimbra in. Portugal. 
He died at Lifbon in 1617 with the greateft refignation; 
“IT never thought (faid he) that it was fo eafy to die.’ 
His memory was aftonifhing, he could repeat the whole of 
his voluminous works by heart. His wnitings fill 23 folio 
volumes, and are moftly on theological and moral fubjects. 
His Treatife of Laws has been reprinted in this country. 
His Defence of the Catholic Faith againft the Errors of 
England was written at the requeft of pope Paul V. This 
book was publicly burnt at London by order of James I. 
When Suares heard it, he is faid to have exclaimed, “ O 
that I tow could feal with my blood the truths which I have 
defended with my pen!” 

SUBAH, the general name of the viceroyfhips, or great- 
er governments, into which the Mogul empire was divided, 
confifting of feveral provinces. The jurifdiétion ef a fubahs 
dar, the fame as fubahfhip, fubaedaree, or nizamut. 

SUBAHDAR, the viceroy, lord-lieutenant, or governor, 
holding a fubah; the fame as nabob or nazim. lfo the 
black commander of a company of Seapeys. 

SUBALTERN, a fubordinate officer, or one who dif- 
charges his poft under the command and fubject to the di= 
reGion of another; fuch are lientenants, sub-lieutenants, 


cornets, and enfigns, who ferve under the captain. 


SUBCLAVIAN, in anatomy, is applied to any thing 
under the arm-pit or fhoulder, whether artery, nerve, VEIN, 
or muicle, 
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SUB-DEACON, an inferior minifter, who anciently at- 
tended at the altar, prepared the facred veflels, delivered 
them to the deacons in time of divine fervice, attended the 


tem doors of the church during communion-fervice, went on the 
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the bifhon’s embaffies with his letters or meffages to foreign 
churches, and was invefted with the fir(t of the holy orders. 
They were fo fubordinate to the fuperior rulers of the church, 
that, by a canon of the council of Laodicea, they were’ for- 
bidden to fit in the prefence of a deacon without his leave. 
According to the canons, a perfon muft be twenty-two 
years of age to be promoted to the order of fubdeacon. See 
Deacon. 

SUBDOMINANT, in mufic, a name given by M. 
Rameau to the fourth note of the tone, which of confe- 
quence is the fame interval from the tonic when defcending 
as the dominant in rifing. This denomination arifes from 
the affinity which this author finds by inverfion between 
the minor mode of the fubdominant and the major mode of 
the tonic. — 

SUBDUPLE rario, is when any number or quantity 
is contained in another twice. Thus 3 is faid to be fubdu- 
pie of 6, as 6 isduple of 3.° See Ratio. 

SUBDUPLICATE krario of any two quantities, is 
the ratio of their {quare roots. 

SUBER, the corx-rrez, inbotany. See Quercus. 

SUBJECT, a perfon under the rule and dominion of a 
fovereign prince or fate. 

Susjecr is alfo ufed for the matter of an art or {cience, 
or that which it confiders, or whereon it is employed: thus 
the human body is the fubjeét of medicine. 

SUBINFEUDATION, was where the inferior lords, 
in imitation of their fuperiors, began to carve out and grant 
to others minuter eftates than their own, to be held of them- 
felves ; and were fo proceeding downwards in infinitum, till 
the fuperior lords obferved, that by this method of fubin- 
feudation they loft all their feodal profits, of wardfhips, 
marriages, and efcheats, which fell into the hands of thefe 
mefne or middle lords, who were the immediate fuperiors of 
the terre-tenant, or him who occupied the land. This oc- 
cafioned the flat. of Weftm. 3. or guia emptores, 18 Edw. I. 
to be made; which direéts, that, upon all {ales or feoffments 
of lands, the feoffee fhall hold the fame, not of his immediate 
feoffer, but of the chief lord of the fee of whom fuch feof- 
fer himfelf held it. And from hence it is held, that all 
manors exifting at this day muft have exited by immemorial 
prefcription ; or at leaft ever fince the 18 Edw. I. when the 
ftatute of guia enijtores wes made. 

SUBLTO, in the Italian mufic, is ufed to fionify that a 
thing is to be performed quickly and haftily: thus we meet 
with volt: fubito, turn over the leaf quickly. 

SUBJUNCTIVE, in grammar, See Grammar. 

SUBLIMA''E, a chemical preparation, conlifting of 
quickfilver united with the marine acid. See CuzmistRy- 
Index. 

SUBLIMATION, in chemiftry, the condenfing and 


‘collecting, in a folid form, by means of veffels aptly conitruét- 


ed, the fumes of bodies raifed from them by the application 
of a proper heat. See Cuemisrry, n° 58. 

SUBLIME, or Susiimiry. See the article GRANDEUR 
and SupLimiry 

SUBLINGUAL arrsry. See Anatomy. 

Supzineva. Glands, in anatomy, two glands under the 
tongue, placed one on each fide thereof. 

SUBMULWIPLE, in geometry, &c. A fubmultiple 
number, or quantity, is. that which is contained a certain. 
number of times in. another, and which, therefore, repeated 
@ certain number of times, becomes exactly equal. thereto.. 


¢ 
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‘Thus 3 is a fubmultiple of 21. 
ple coincides with an aliquot part. 

Susmuttipre Ratio, is that between the quantity con- 
tained and the quantity containing. Thus the ratio of 3 
to 21 is fubmultiple. 


verfe of multiple: 21, e. gr. being a multiple of 3, and the 
ratio of 21 to 3 a multiple ratio. 


See Heratpry, Chap. III. 


SUBORDINARIES. 
Se&. IL. page 454. 

SUBORDINATION, a relative term, exprefling an 
inferiority betwixt one perfon and another. 

SUBORNATION, in law, a fecret, underhand, pre- 
paring, inftru@tine, or bringing in a falfe witnefs ; and from 
hence /ubornation of perjury is the preparing or corrupt allu- 
ring to perjury. ‘Che punifhment for this crime was formerly 
death, then banifhment or cutting out the tongue, afterwards 
forfeiture of goods; and it is now a fine and imprifonment, 
and never more to be received as evidence. The ftatute 2 Geo- 
IT.c. 25. fuperadded a power for the court to order the of- 
fender to be fent to the houfe of correétion for a term not 
exceeding feven years, or be tran{ported for the fame period. 

SUBPCENA, in law, a writ whereby common perfons 
are called into chancery, in fuch cafes where the common 
law hath provided no ordinary remedy ; and the name of it 
proceeds from the words therein, which charge the party 
called.to appear at the day and place affigned, /ub pena cen- 
tum librarum, &c: ‘Whe {ubpeena is the leading procefs in 
the courts of equity; and by ftatute, when a bill is filed 
apainft any perfon, procefs of fubpcena fhall be taken out to 
oblige the defendant to appear and anfwer the bill, &c. 

Susrozva ad teftificandum, a writ or procefs.to bring in 
witneffes to give their teftimony. If a witnefs on being 
ferved with this procefs does not appear, the court will 
iffue an attachment againft him; ora party, plaintiff or 
defendant, injured by his non-attendance, may maintain an 
action againft the witnefs. See B/ack/?. Com. Vol. III. p. 369. 

Subrorna in Equity, a procefs in equity, calling on a 
defendant to appear and anfwer to the complainant’s bill. See 
ftatute sth Geo. II. c. 25. which ena@s, that where the 
party cannot be found to be ferved with a fubpeena, and 
abfeonds (as believed) to avoid being ferved, a day fhall 
be appointed him to appear to the bill of the plaintiff ; 
which is to be inferted in the London Gazette, read in. 
the parifh-church where the defendant latt lived, and fixed 
up at the Royal Exchange: and if the defendant doth 
not appear upon that day, the bill fhall be taken gro confefo. 

SUBREPTITVIOUS, a term applied to a letter, licence, 
patent, or other act, fraudulently obtained of a fuperior, by 
concealing fome truth which, had it been known, would 
have prevented the conceffion or grant, 

SUBROGATION, or Surrocarion, in the Civih 
Law, the aét of fubftituting a perfon in the place, and ine 
titling him to the rights, of another. In its general fenfe, fub- 
rogation implies a fucceflion of any kind, whether of a per- 
fon to a perfon, or of a perfon to a thing. 

There are two kinds of fubrogation.: the one convention» 
al, the other /ega/l. Conventional fubrogation is a contra 
whereby a creditor transfers his debt, with all appurtenances. 
thereof, to the profit of a third perfon. Lega/ fubroga- 
tion is that which the law makes in favour of a perion 
who difcharges an antecedent creditor ;. in which cafe there. 
is.a legal tranflation of all rights of the ancient: creditor to 
the perfon of the new one. 


In both cafes fubmultiple is the re-* 


In which fenfe a fubmulti. Sub 1 


Subff 
tid 


SUBSCRIPTION, in general, fignifies the fignature | 


put at the bottom of a letter, writing, or inftrument. 

In commerce, it is ufed for the-fhare or intereft which 
particular perfons take in a public flock or a trading com. 
3. Panys 
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p- pany, by writing their names, and the fhares they require, wort, in botany: A genus of plants belonging to the clafs Subulated 
in the books or regifter thereof. of tetradynamia, and order of filiculofa ; andin the natural . lion. 


SusscripTion to articles of faith is required of the cler- 


/ zy of every eftablithed church, and of fome churches not 


eftablifhed. Whether fuch fubfcription ferves any good 
purpofe, in a religious or theological view, is a very doubt- 
ful queftion. It may be neceffary in an eftablifhment, as a 
tefi of loyalty to the prince, and of attachment to the con- 
ftitution, civil and ecclefiaftical, but it cannot produce uni- 
formity of opinion. As all language is more or lefs ambi- 
guous, it becomes difficult, if not impoffible, to determine 
in what fenfe the words of long eftablifhed creeds are to be 
interpreted ; and we believe that the clergy of the churches 
ef England and Scotland feldom confider themfelves as fet- 
tered by the Thirty-nine Articles, or. the Confeflion of 
Faith, when compofing inftruGtions either for their refpec- 
tive parifhes or for the public at large. See InpEpEN- 
DENTS. 

SUBSCRIPTION, in the commerce of books, fignifies an 
engagement to’take a certain number of copies of a book 
intended to be printed, and a reciprocal obligation of the 
bookfeller or publifher to deliver the {aid copies, on certain 
terms.— 'Thefe fubfcriptions, which: had their. rife in Eng- 
land about the middle of the laft century, were lately very 
frequent in France and Holland, and are now very common 
among ourfelves. 

SUBSEQUENT, fomething that comes after another, 
particularly with regard to the order of time. 

SUBSIDY, in law, fignifies an aid or tax granted to 
the king by parliament, for the neceflary occafions of the 
kingdom ; and is to be levied on every f{ubje& of ability, ac- 
cording to the rate or value of his lands or goods: but this 
word, in fome of our ftatutes, is confounded with that. of 
cuftoms. See Tax. 

SUBSTANCE, the fubjeét to which we fuppofe quali- 
ties belong. Thus gold is the fubftance to which the qua- 
lities of duétility, yellownefs, denfity, &c. belong. See Me- 
TAPHYSICS, n° 145. 

SUBSTANTIAL, in the {chools, fomething belonging 
to the nature of fubftance. 

SUBSTANTIVE, in grammar. .See Grammar. 

SUBSTISTUTE, a perfon who officiates for another 
in his abfence. 

SUBSTITUTION, in the civil law, a difpofition of a 
teftament, whereby the teftator fubftitutes one heir for ano 
ther, who has only the ufufruit, and not the property, of 
the thing lett him. . 

SUBSTRACTION, or Sustrraction, in arithmetic, 
the fecond rule, or rather operation, in arithmetic, whereby 
we dedué& a lefs number from a greater, to learn their pre- 
cife difference. See AnrrHmeric and AtceEsra. 

' SUBTANGENT or a Curve, the line that determines 
the interfeétion of a tangent with the axis; or that de- 
termines the point wherein the tangent cuts the axis pro- 
longed. 

SUBTENSE, formed from /fub “ under,” and tendo 
‘* T ftretch,’”’ in geometry, a right line which is oppofite to 
an angle, and drawn between the two extremities of the arch 
which meafures that angle. * 

SUBTERRANEOUS, whatever is under ground : thus 
naturalifts {peak of fubterraneous fires, fubterraneous damps, 
&c. 

Susrrrranrous Cavern. See Quarries. 

SUBTILE, in phyfics, an appellation given to what- 
ever is extremely {mall, fine, and delicate ; fuch. as the 
animal-{pirits, the efluvia of ordorous bodies, &c. are fup- 
pofed to be. 


SUBULARIA, Roucu-reavep Atysson, or wie 


order ranging under the 39th order, fliquofe. The filicula 
is entire and ovate; the valves are ovate, concave, and con- 
trary to the partitions. The ftyle is fhorter than the fill. 
cula. ‘There is only one {pecies, the aquatica, which is a 
native of Britain. It is about_an mch high. ‘Lhe leaves 
are awl-fhaped, and grow in clutters round the root. ‘The 
ftalk is naked, and produces four or five {mall white flowers 
growing alternately on {hort footftalks. It flowers under 
water, whereas moft aquatic plants emerge above water at 
the time of flowering. ‘The Author of Nature has, how- 
ever, carefully prevented the tender flower from receiving 
any injury from the water, by making the petals clote, and 
form themfelves into a kind of arch. This plant grows on 
the borders of the Highland lakes, in Loch Tay, in Scot- 
land, alfo in Wales and Ireland. 

SUBULATED, fomething fhaped like an awl. 

SUCCEDANEUM, in pharmacy, denotes a drug fub- 
ftituted in the place of another. 

SUCCESSION, in metaphyfics, the idea which we get 
by refleGting on the ideas that follow one another in our 
mind; and from the fucceffion of ideas we get the idea of 
time. See Merapuysics, n° 93. and 209. 

Succession, inlaw. See Descent. 

Succession to the Crown. See Herenirarr Right.— 
From the days of Egbert, the firft fole monarch of Eng- 
land, even to the prefent, the four cardinal maxims mention- 
ed in that article have ever been held conftitutional canons 
of fuccéffion. It istrue, as Sir William Blackftone obferves, 
this fucceffion, through fraud or force, or fometimes through 
neceffity, when in hoftile times the crown defcended on a 
minor or the like, has been very frequently fufpended; but 
has generally at laft returned back into the .old hereditary 
channel, though fometimes a very confiderable period has 
intervened. And even in thofe inftances where this fuc- 
ccflion has been violated, the crown has ever been looked 
upon as hereditary in the wearer ot it. Of which the ulur- 
pers themfelves were fo fenfible, that they for the moft 
part endeavoured to vamp up fome feeble fhow of a title by 
defcent, in order to amufe the people, while they gained the 
poffeffion of the kingdom. And, when poffeffion was once 
gained, they confidered it as the purchafe or acquifition of 
a new eftate of inheritance, and tranfmitted, or endeavoured 
to tranfmit it, to their own pofterity by a kind of heredita- 
ry right of ufurpation. (See Black. Com. vy. i. 197—217.) 
From the hiftorical view there given, it appears, that the 
title to the crown is at prefent hereditary, thouch not quite 
fo abfolutely hereditary as formerly: and the common 
ftock, or anceftor, from whom the defcent muft be derived, 
is alfo different Formerly, the common ftock was King Eg- 
bert ; then William the Conqueror; afterwards, in James I.’s 
time, the two common ftocks united; and fo continued till 
the vacancy of the throne in 1688: now it is the Prin-« 
cefs Sophia, in whom the inheritance was vefted by the new 
king and parliament. Formerly, the defcent was abfolute, 
and the crown went to the next heir without any reftric- 
tion: but now, upon the new fettlement, the inheritance 
is conditional; being limited to fuch heirs only, of the 
body of the Princefs Sophia, as are Proteftaat members 
of the church of England, and are married to none but 
Proteftants. 

And in this due medium confifts the true conftitutional 
notion of the right of fucceffion to the imperial crown of 
thefe kingdoms. ‘The extremes between which it fteers 


are each of them equally deftruétive of thofe ends for which 
focieties were formed and are kept on foot. Where the ma- 
giftrate, upon every fucceflion, is eleéted by the people, and 
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Sueceffion may by the exprefs provifion of the laws be depofed (if not 
gt -punifhed ) byhis fubjeéts, this may found like the perfection 
Nace pace 


of liberty, and Jook well enough when delineated on paper; 
but in prattice will be ever produGtive of tumult, conten- 
tion, and anarchy. And, on the other hand, divine inde- 
feafible hereditary right, when coupled with the doctrine of 
unlimited paffive obedience, is furely of all conftitutions the 
moft thoroughly flavith and dreadful. But when fuch an 
hereditary right as our laws bave created and vefted in the 
royal ftock, is clofely interwoven with thofe liberties which 
are equally the inheritance of the fubjeQ 5 this union will 
form a conftitution, in theory the moft beautiful of any, in 
practice the moft approved, and, we truft, in duration the 
molt permanent. ; 

In France the fucceffion to the monarchy was limited to 
heirs male (fee Satic); but in Navarre the crown was in- 
herited by the heir of line, whether male or female, The 
cafe ftands thus; Philip the Fourth, king of France, fur- 
named the Fair, in the year 1285 efpouled- Jane queen of 
Navarre in her own right; and as king contort of this latter 
kingdom added the title of Navarre to his former one of 
France. Louis X. fon and heir of Philip and Jane (furnamed 
Hutin, or the Boiflerous), fucceeded to both crowns. By 
Margaret his firft wife, who had been crowned queen of 
Navarre, he left one daughter Joan or Jane. His fecond 
wite Clementia was pregnant at the time of his deceafe, and 
was delivered of a pofthumous fon, whom mott of the 
French annalifts recognize as John I. of France, though he 
lived no longer than three weeks. On his death the king- 
dom of France paffed to Philip V. ({urnamed the Long), 
and that of Navarre {to which the Salic law could by no 
conftruction extend) to Joanna the only child and heir of 
Louis and Margaret, From Joanna, in lineal fucceffion, 
‘the kingdom of Navarre paffed to Jane @’Albret, mother of 
Henry 1V.. of France, and wife of Anthony of Vendofme, 
who as king confort wore the crown of Navarre. On the 


acceflion of Henry to the kingdom of France, the two mo- 
narchies were united, and the four fucceeding princes af- 


fumed the joint titles. But if ever the monarchy be re- 
itored in France, Mary, princefs royal and daughter of 
Louis XVI. will have the fame right to the throne of Na- 
varre that her uncle has to the throne of France; for the 
is the undoubted heir of line of the great and illuftrious Hen- 
ry IV. 

SUCCINIC Acip, an acid extraGted from amber by fu- 
blimation in a gentle heat, and rifes in a concrete form into 
the neck of the fubliming veflel. ‘I'he operation mu not 
be pufhed too far, or by too ftrong a fire, otherwife the 


Lavoifier’s oil of the amber rifes along with tlie acid. The falt is dri. 
Elements f ed upon blotting 
Chemifiry. and cryftallization. 


paper, and purified by repeated folution 


The acid is foluble in 24 times its weight of cold water, 
and in a much fmaller quantity of hot water. It poffeffes 
the qualities of an acid in a very {mall degree, and only af- 
fects the blue vegetable colours very lightly. The affinities 
of this acid with the falifiable bafes were determined by Mer 
de Morveau, who is the firft chemit that has endeavoured 
to afcertain them. 

SUCCINUM, Ampsrr, in mineralogy, a fpecies of bitu- 
men claffed under the inflammable fubflances. As a full ac- 
count of this mineral. was given under the word Amber, 
nothing remains but-to mention a few things which recent 
experiments enable us to add. According to Dr Kirwan, 100 
grains of amber afford about 72 of petroleum, 4.5 of fucci- 
nic acid, and a refidue of fixed matter and water. Mr 
Scheele fays, that, when diftilled, it yields an aqueous acid 
refembling vinegar in its qualities. ‘This would induce us 
to believe it to be of vegetable origin, But its origin is a 
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point not yet afeertained. Its {pecific gravity is from 1,065 

te 1,100, and melts at 550° of Fahrenheit. Wallerius af- . 

firms, that mirrors, prifms, &c. may be made of amber. 
sUCCORY, in botany. See Crcuoatum. 

SUCCOTH (anc. geog.}, a town which lay between 
the brook Jabbok and the river Jordon, where Jacob fixed 
his tents. ‘There was another Succoth where the Ifraelites 
firft encamped after their departure from Ramefes towards 
the Red Sea. Succoth fignifies tents. 

SUCCUBUS, a term uted by fome writers for a demon 
who aflumes the fhape of a woman, and as fuch hes with a 
man; in which fenfe it flands oppofed to incubus, which wag 
a demon in torm of a man, that lies with a woman. But 
the truth is, the fuccubus is only a {pecies of the night. 
mare. See Menpicine, n° 220 

SUCCULA, in mechanics, an axis or cylinder, with 
flaves in it te move it round; but without any tympanum 
or peritrochium. 

SUCCULENT Prants, among botanifts, fuch whofe 
leaves are thick. ad full of jaice. 

SUCKER, in ichthyology. See Cycroprerus. 

SUCKERS, in gardening, the fame with Orrsers. 

SUCKING-risn. See Ecueness. : 

SUCKLING (Sir John), an Englifh poet and dramatic 
writer, was the fon of Sir John Suckling, comptroller of 
the houfehold to king Charles I, and born at Witham in 
Effex in 1613. He difcovered an uncommon propenfity 
to the acquiring of languages, infomuch that he is reported 
to have fpoken Latin at five years of age, and to have written 
it at nine. When he was grown up, he travelled; but 
feems to have affected nothing more than the charaéter of 
a courtier and fine gentleman; which he fo far attained, 
that he was allowed to have the peculiar happinefe of ma- 
king every thing he did become him. In his travels he 
made a campaign under the great Guftavus Adolphus ; and 
his loyalty, if not his valour, appeared in the beginning of 
our civil wars; fer, after his return to England, he raifed a 
troop of horfe for the king’s fervice entirely at his own 
charge ; and mounted them fo completely and richly, that 
they are faid to have coft him 12,090]. This troop, with 
Sir John at its head, behaved fo ill in the engagement with 
the Scots, upon the Englih borders, in 1639, as to occa- 
fion the famous lampoon compofed by Sir John Mennis ; 
*¢ Sir John he got him an ambling nag,” &c. ‘This ballad, 
which was fet to a brif tune, was much funy by the pars 
hamentarians, and continues to be {ung to this day. ‘This 
difaftrous expedition, and the ridicule that attended it, was 
fuppofed to have haftened his death ; being feized by a fe- 
yer, of which he died, at 28 years of age. He was a 
{prightly wit, and an eafy verfifier, but no great poet. His 
works, confifting of a few poems, letters, and plays, have 
neverthelefs gone through feveral editions. 

SUCTION, the act of fucking or drawing up a fluid, as 
air, water, milk, or the like, by means of the mouth and 
lungs; or, in a fimilar manner, by artificial means. See 
Pneumatics and Hyprosrarics. ; 

SUDATORY, a name given by the ancient Romans 
to their hot or {weating rooms; fometimes alfo called La- 
coniea. : 

SUDEROE. See Ferro-Z/lands. 

SUDORIFIC, an appellation given to any medicine that 
caufes or promotes {weat. 

SUESSIONES, a branch of the Remi, a people of 
Gallia Belgica (Pliny); called fometimes Sueffones, in the 
lower age Sueffi ; fituated between the Remi to the eaft, the 
Nervii to the north, the Veromandui to the weft, and the 
Meldz to the fouth, in the traét now called /e Soi/fincis.~ 
Sueffiones, Sueffones, and Sueffone, the name of their city 

the 
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the lower age ; thought to have been formerly called Novwio- 
dunum (Celar), is now called Soiffons. 

SULT, Sevum, or Sebum, in anatomy, the folid fat found 
in feveral animals, as fheep. oxen, &c, but not in the human 
{pecies. See the article Far.—It is of the feyum that tal- 
low is made. 

SUETONIUS tranquitius (Caius), a famous Latin 
hiftorian, was born at Rome, and became fecretary to the 
emperor Adrian, about the 118th year of the Chritian era; 
but that poft was taken from him three years after, when 
feveral perfons fell uader that prince’s difpleafure for not 
fhowing the emprefs Sabina all the refpe¢t the deferved. 
During his difgrace! he compofed many works, which are 
loft. ‘Chofe now extant are his Hiltory of the XII firf 
Emperors, and a part of his T'reatife of the Illuftrious 
Grammarians and Khetoricians. Pliny the Younger was 
his intimate friend, and perfuaded: him to publifh his books. 
His Hiftory of the X11 Roman Emperors has been much 
commended by moft of our polite fcholars. He reprefents, 
in a continued feries of curious and inteyfting particulars, 
without any digreffions or refleétions, the actions of the 
emperors, without omitting their vices, which he expofes 
with all their deformity, and with the fame freedom men- 
tions the good qualities of the very fame perfons; but the 
horrid diffolutenefs and obfcene adtions he relates of ‘Tibe- 
rivs, Caligula, Nero, &c. have made fome fay, that he wrote 
the lives of the emperors with the fame licentioufnefs with 
which they lived. ‘I'he edition of this hiftory procured by 
Grevius at Uuecht in 1672, with the excellent Commen- 
taries of Torrentius and Cafaubon, and the notes of fome 
other learned critics, is much efteemed. Burman alfo pu- 
blifhed au edition in two vols. gto with notes. 

SUEVI, the Catti or Chatti of Cefar (Strabo), placed 
onthe Rhine: the reafon of Cafar’s calling them thus does 
not appear, though conliderably diftant from the proper 
Suevi or Alemanni. 

Suvi (Tacitus), a common name of the people fitua- 
ted between the Elbe-and the Vitula, diftinguifhed other- 
wife by particular names; as im Ptolemy, Suew: Angeli, Sue- 
wi Sennones. 

SUEVUS (ane. geog.), a river of Germany, thought 
to be the fame with the Viadrus or Oder, emptying itifelf 
at three mouths into the Baltic, the middlfemoit of which 
is called Swine or Swene ; which laft comes nearer the name 
Suevrs. 

SUEZ, a {mall fea-port town, fituated near. the northern 
extremity of the Red Sea, and about 30 hours journey eait 
from Cairo. ‘The country around it isa fandy plain, with- 
out the fmalleft fpot of verdure. The only water which 
can be drunk is brought from El-Naba, or the fpring, at 
the diftance of three hours journey; and it is fo brackifh, 
that without a mixture of rum it is infupportable to Euro- 
peans. The town itfelf is a collection of miferable ruins, the 
khans being the onlyefolid buildings; yet from March till 
June, the teafon when the Jidda and Yambo fleet arrives, 
the town becomes crowded ; but after its departure nobody 
remains except the governor, who is a Mamlouk, 12 or 14 
perfons who form his houfehold, and the garrifon. ‘The 
fortrefs is a defenceleis heap of ruins, which the Arabs con- 
fider as a citadel, becaufe it contains fix brafs four pounders, 
and two Greek gunners, who turn their heads alide when 
they fire. ‘The harbour is a wretched quay, where the 
{malleft boats are unable to reach the fhore, except at the 
higheft tides. ‘There, however, the merchandife is embark- 
ed, to convey it over the banks of fand to the veffels which 
anchor in the road. ‘This road, fituated a league from the 


town, is feparated from it by a fhore which is left dry at 
low water; it has no works for its defence, fo that the vef- 
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th which M, Volney tells us he hag feen there, to the Suezs- 


number of 28 at atime, micht be attacked without oppo 
fition ; for the fhips themfelves are incapable of refiftancey 
none having any other artillery than four rufty fwivels. 
Suez has always been, notwithftanding its local difadvane- 
tages, a place of great trade, on account of its geographi- 
cal fituation. It was by the gulph of Suez that the come 
modities of India were formerly conveyed to Europe, till 
the difcovery of the paflage by the Cape of Good Hope 
converted that trade into a new channel, As the ifthmus. 
of Suez, which feparates the Red Sea from the Mediterra.. 
nean, ig not-more than 57 miles, it has been frequently pro- 
pofed to join thefe two feas tozether by a canal. As there 
are no mountains nor remarkable inequalities of furface, this 
plan would at firft view appear eafy to be executed. But 
though the difference of levels would not prevent a 
junGion, the great difficulty arifes from the nature vof 
the correfponding coaits of the Mediterranean and the Red 
Sea, which are of a low and fandy foil, where the waters 
form lakes, fhoals, and moraffes, fo that veffels cannot ap- 
proach within a confiderable diftance. It will therefore be 
found f{carcely poffible to dig a permanent canal amid thefe 
fhifting fands: not to mention, that the fhore is dettitute 
of harbours, which muft be entirely the work of art. ‘The 
country belides has not a drop of frefh water, and to fup- 
ply the inhabitants, it muft be brought as far as from the 
Nile. : 
The beft and only method therefore of effecting this 
junction, is that which has been already fuccefsfully prac- 
tifed at different times; which is, by making the river itfel€ 
the medium of communication, for which the ground is ‘per- 
fe&ily well calculated; for Mount Mokattam fuddenly ters 
minating in the latitude of Cairo, forms only a low and fe- 
micircular mound, round which is a continued plain from 
the banks of the Nile as far as the point of the Red Sea. 
The ancients, who early underftood the advantage to be de- 
rived from this fituation, adopted the idea of joining the two: 


feas by a canal connected with the river. Strabo * obferves, € Lib, xwits 


that this was firft executed under Sefoftris, who reigned: 
about the time of the Trojan war ; and this work was fo con- 
fiderable as to occafion it to be remarked, * that it was 100 
cubits (or 170 feet) wide, and deep enough: for large vef- 
fels.”? After the Greeks conquered the country, it was res 
ftored by the Ptolemies, and again renewed by ‘Trajan. In: 
fhort, even the Arabs themtelves followed thefe examples.. 
“In the time of Omar ebn el-Kattab (fays the hiftorian. 
El Makin), the cities of Mecca and Medina fuflering from: 
famine, the Calif ordered Amrou governor of Egypt to cut. 
a canal from the Nile to Kolzoum, that the contributions of 
corn and barley appointed tor Arabia might be conveyed» 
that way.” 

This canal is the fame which. runs at prefent to Cairoy. 
and lofes itfelf in the country to the north-eaft of Berket-el-- 
Hadj; or the Lake of the Pilgrims. 

The place on the weit coait of the pulph of Suez, where: 
the children of Hrael are fuppofed to-have entered it, is called: 
Ladea, about fix miles to the north of Cape Korondel, on: 
the other fide of the gulph, as we are informed in a letter 
from the ingenious Edward Wortley Montague,. F. R. S.. 
to Dr Watlon, containing an account ot his journey from: 
Caire to the Written Mountains in the defert of Sinai. 
Oppofite to Badea is a ftrong current which fets to the: 
oppofite fhore, about fouth-ealt, with. a whirlpool called. 
Birque Phzraone, the well or pool of Pharaoh, being the- 
place where his hoft is faid to. have been deftroyed. We 
are told by the fame gentleman, that the Egyptian fhore 
from Suez to Badea is fo rocky and fteep, that there was: 
no entering upon the gulph but at one of thefe two places. 
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‘The Britith nation, we believe, never attempted to carry 
on commerce with any of the ports of the Red Sea beyond 
Jidda, till, on the fuggeftion of Mr Bruce, in 1776, fome 
Britifh merchants at Bengal equipped two or three veffels 
for Suez, laden with piece-goods of Bengal and coaft ma- 
nufaGiures. . The command of the veflels was committed te 
Captain Greig, a meritorious feaman ; and the management 
‘of the goods was entrufted to Mr Straw, a gentleman di- 
ftinguifhed for his mercantile knowledge. The fale turned 
sout to advantage ; but fuch great expences were incurred in 
making prefents to the bey of Cairo and Suez, as to con- 
fume the whole profits gained by the fale of the carro. 
The great purpofe of the expedition was, however, accom- 
~plithed, as a firman was obtained frem the government of 
‘Cairo to trade by the way of Snez. In confequence of this, 
three fhips went to Suez the following year, and as many 
inet’778. The opening of this trade alarmed the jealoufy 
of the Eaft India Company; they applied to our govern- 
ment, and orders were given to relinquifh this promifing 
commerce Thefe orders reached Egypt fooner than Bengal, 
and the confequence was fatal to the unfortunate adventu- 
rers who vifited Suez that year (1779). By a plan con- 
certed between the beys, a large body of Bedouin Arabs 
attacked the caravan pafling from Suez to Cairo with 
goods valued at 12: lacks of rupees. The goods were plun- 
dered, the Europeans were ftripped and left naked in the 
defert, expofed to the burning rays of the fun, without a 
drop of water to quench their thirft, or food to fupport 
life. Moft of them died, and fome of their bodies were 
afterwards found mangled and disfigured by wolves. We 
have been favoured with a particular account of the fuffer- 
ings of our countrymen by a correfpondent, which, we are 
forry, we have not room to infert. ‘Thofe who with to 
obtain a more full account may confult the Annual Regi- 
for 1781 or 1782. 

SUFFETULA (anc. geog.), a town of Africa, in the 
dominions of Carthage; probably fo called from Suffetes, 
the title of the magiftrates of that city. It is now called 
Spaitla, in the kingdom of Tunis, and has many elegant re- 
mains of antiquity. There are three temples in a great 
meafure entire ; one of them of the Compofite order, the 
other two Corinthian. ‘ A beautiful and perfe capital 
of the Compofite order (fays Mr Bruce), the only perfect 
one that now exifts, is defigned mvall its parts in a very 
large fize ; and with the detail of the reft of the ruin, is a 
precious monument of what that order was, now in the col- 
leGtion of the king.”? The town itfelf (he fays) is fitua- 
ted in the moft beautiful {pot in Barbary, furrounded by 
great numbers of juniper-trees, and watered by a pleafant 


-ftream, which finks under the earth at that place, without 


appearing any more. 

SUFFOCATION, in ‘medicine, the privation of re- 
fpiration or breathing. See the articles Drowning Hanc- 
ING, &e. 

SUFFOLK, a county of England. Its name is con- 
tracted from Southfolk, {o called from its fituation in regard 
to Norfolk. It is bounded on the weit by Cambridge- 
fhire ; on the fouth by Effex, from which it is parted by 
the river Stour; on the eaft by the German Ocean; and 
on the north by Norfolk, feparated from it by the Leffer 
Oufe and the Waveney. From weft to eaft it is 52 miles in 
length, about 20 at a medium in breadth, and 196 ir cir- 
cumference. It contains 22 hundreds, 29 market towns, 
575 parifhes, upwards of 34,000 houfes, and.more than 
200,000 inhabitants.. ‘Lhe whole is divided into two parts, 
vig. the Liberty of St Edmund, and the Geldable; the for- 


mer of which contain the weft parts of the county, and. 


the other the eaft ; and there is a grand jury for each at the 
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affizes. The air is reckoned as wholefome and pleafant as Suff 
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any in the kingdom, nor is it otherwife upon the fea coatt, 
which is dry and fandy, and free from falt marfhes. The 
foil, except to the weft and apon the fea-coaft, is very rich, 
being a compound of clay and marle. Towards the fea 
there are large-heaths and traéts of fand ; but thefe produce 
hemp, rye, and peafe, and feed great flocks of fheep. A- 
bout Newmarket the foil is much the fame; but in high 
Suffolk or the woodlands, befides wood, there are very rich 
paftures, where abundance of cattle are fed. In other parts 
of the county, as about Bury, there is plenty of corn. As 
this county is noted for the richnefs of its paftures, fo is it 
for butter and cheefe, efpecially the former, which is faid 
to be remarkably good; fo that being packed up in fire 
kins, it is fold for all ufes both by fea and land, and con- 
veyed to many parts of England, efpecially to London. 
The inland parts of the county are well fupplied with wood 
for fuel, and thofe upon the fea-coaft with coals from News 
caftle. ‘The manufaétures of the county are chiefly wool. 
len and linen clot. It lies in the diocefe of Norwich, has 
two archdeacons, viz. of Sedbury and. Suffolk ; gives title 
of earl to a branch of the Howards ; fends two members to 
parliament for the county, and two for each of the follow. 
ing places, Ipfwich, Dunwich, Orford, Aldborough, Sud- 
bury, Eye, and St Edmund’s-Bury. ‘The county is ex- 
tremely well watered by the following rivers, which either 
traverfe its borders, or run acrofs into the German Ocean, 
viz. the Leffer Oufe, the Waveney, the Blithe, the Deben, 
the Orwell or Gipping, and the Stour. 

SUFFRAGAN, an appellation given to fimple bifhops 
with regard to archbifhops, on whom they depend, and to 
whom appeals lie from the bifhops courts. 

Suffragan is likewile the appellation given to a bifhop, 
who is occafionally appointed to refide in a’town or village, 
and affift the diocefan. 

SUFFRAGE, denotes a vote wiven in an affembly, where 
fomething is deliberated on, or where a perfon is elected to 
an office or benefice. 

SUFFRUTEX, among botanifts, denotes an underfhrub, 
or the loweft kind of woody plants, as lavender. 

SUGAR, a folid {weet fubftance obtained from the juice 
of the fugar-cane; or, according to chemifts, an effential 
falt, capable of cryftallization, of a {weet and agreeable fla- 


vour, and contained in a greater or lefs quantity in al- — 


mott every fpecies of vegetables, but molt abundant in the 
fugar-cane. 


Su 


As the fugar-cane is the principal produ€tion of the Weft value] 


Indies, and the great fource of their riches; as it is fo im-fugar 


portant in a commercial view, from the employment which 
it gives to feamen, and the wealth which it opens for mer- 
chants; and befides is now become a neceflary of life—it may 
juftly be efteemed one of the moft valuable plants in the 
world,. The quantity confumed in Europe is eftimated at 
nine millions Sterling, and the demand would probably be 
greater if it could be fold at a reduced price. Since fugar 
then is reckoned fo precious a commodity, it muft be an ob- 
jet of detire to all perfons of curiofity and refearch, to ob- 
tain fome general knowledge of the hiftory and nature of 
the plant by which it is produced, as well as to underftand 
the procefs by which the juice is extraéted and refined. We 
wil therefore firft inquire in what countries it originally 
flourifhed, and when it was brought into general ufe, and 
became an article of commerce. . 

From the few remains of the Grecian and Roman authors 
which have furvived the ravages of time, we can find no 
proofs that the juice of the fugar-cane was known at a very 
early period. ‘There can be no doubt, however, that in thofe 
countries where it was indigenous its value was not long 

con- 
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concealed. Jt is not improbable that it was known to 
the ancient Jews; for there is fome reafon to fuppofe, that 
ha. the Hebrew word 797, which occurs frequently in the Old 
wn Leftament,-and is by our tranflators rendered fometimes ca/a- 
- mus and fometimes /weet-cane, does in fact mean the iu- 
Ss gar-cane. ‘The firft paffage in which we have obferved it 

/ mentioned is Exod. xxx. 23. where Mofes is commanded to 
make an ointment with myrrh, cinnamon, kené, and caifia. 
Now the kené does not appear to have been a native of E- 


eypt nor of Judea; for in Jeremiah vi. 20. it is mentioned’ 


as coming trom a far country. ‘ To what purpofe cometh 
| there to me incenfe from Sheba and the {weet-cane froma 
| far country?” This is not tue of the calamus aromaticus, 
which grows f{pontaneoufly in the Levant, as well as in many 
tt of partsof Europe. 1f the cinnamon mentioned in the paflage 
ss of Exodus quoted above was true cinnamon, it mu{t have 
au. come from the Eaft Indies, the only country in the world 
from which cinnamon is obtained. There is no difficulty 
| therefore in fuppofing, that the fugar-cane was exported 
from the fame country. If any credit be due to etymology, 
it confirms the opinion that kené denotes the fuyar-cane ; 
for the Latin word canna and the Enolifh word cane are evi- 
dently derived from it. It is alfo a curious fa@t, that /achar 
or /heker t, in Hebrew, fignifies inebriation, from which the 
Greek word oaxx~e * {ugar is undoubtedly to be traced. 
The fugar-cane was firft made known to th¢ weftern parts 
of the world by the conquefts of Alexander the Great. 
tv. Strabo * relates that Nearchus his admiral found it in the 
Eaft Indies in the year before Chrift 325. It is evidently 
alluded to in a fragment of Theophraftus, preferved in Pho- 
tius. Varro, who lived A. C. 68, defcribes it in a frag- 
ment quoted by Ifidorus § as a fluid preffed from reeds of 
a large fize, which was {weeter than honey|]. Diofcorides, 
bicli about the year 35 before Chrift, fays ‘that there isa kind of 
FP’ honey called faccharon, which is found in India and Arabia 
Felix. It has the appeararce of falt, and is brittle when 
chewed. I£ diffolved in water, it is beneficial to the bowels 
and ftomach, is ufe:ul in difeates of the bladder and kidneys, 
and, when fprinkled on the eye, removes thofe fubftances 
that obfcure the hht:” ‘ihis is the firit account we have 
of its medical qualities. Galen often prefcribed it as a me- 
dicine. JLoucan relates, that:an oriental nation in alliance 
with Pompey ufed the juice of the cane asa common drink. 


vil. 


Quigue bibunt tenera dulces ab arundine fuccos, 
: Lib. iti. 237. 

Pliny fays it was produced in Arabia and India, but 

that the beft came from the latter country. It is 2lfo men- 

tioned by Arrian, in his Periplus of the Red Sea, by the name 

| of 2axx¢ ( fachar) as an article of commerce from. India to 

vif.the Red Sea. /Elian, Tertullian {, and Alexander Aphro. 

dicio difeeus +, mention it as a ipecies of honey procured from 
canes (4). 

That the fugar-cane is an indigenous plant in fome parts 
of the Ealt Indies, we have the ftrongeft reafon to believe ; 
ve for Thunberg found it in Japan, and has accordingly men- 
*" tioned it as a native of that country in his Flora Faponica, 

publifhed. in 1784. Ofbeck alfo found it in China in 1751. 
ft may indeed have been tranfplanted’ from fome other coun- 
try ; but as it does not appear from hiftory that the inha- 
bitants of Japan or China ever carried on any commerce 
with remote nations, it could only be conveyed from fome 
neighbouring country. Marco Polo, a noble Venetian, who 


° 


travelled into the Eaft about the year 1250, found fugar in Sugar, 

abundance in Bengal. Vafco de Gama, who doubled the 

Cape of Good Hope in 1497, relates, that a confiderable 

trade in fugar was then carried on in the kingdom of Ca- 

licut. On the authority. of Diofcorides and Pliny, too, we 

fhould be difpofed to admit, that it is a native of Arabia, 

did we not find, on confulting Niebuhr’s Travels, that that 

botanift has omitted it when enumerating the molt valuable 

plants of that country. If it be a fpontaneous production 

of Arabia, it muft fill flourifh in its native foil. Mr Bruce 

found it in Upper Egypt. If we may believe the relation 

of Giovan Lioni, a confiderable trade was carried on in 

fuger in Nubia in 1500: it abounded alfo at Thebes, on 

the Nile, and in the northern parts of Africa, about the 

fame period. ‘ Sorts 
‘There is reafon to believe that the fugar-cane was lotro ere? 

duced into Europe during the crufades ; expeditions which, shale 

however romantic in their plan, and unfuccefstul in their luring the 

execution, were certainly productive of many advantages tocrufades. 

the nations ef Europe. Albertus Aquenfis, a monkifh 

writer, obferves, that the Chriftian foldiers in the Holy 

Land frequently derived refrefhment and fupport during a 

{carcity of provifions by fucking the canes. This plant 

flourifhed alfo in the Morea, and in the iflands of Rhodes 

and Malta; from which it was tranfported into Sicily. 

The date of this tranfaétion it is not eafy to*alcertain ; but 

we are fure that {ugar wag cultivated in that ifland previous 

to the year 1166; for Lafitau the Jefuit, who wrote a hi- 

{tory of the Portuguefe difcoveries, mentions a donation: 


“made that year to the monaftery of St Bennet, by William 


the fecond king of Sicily, of a mill for grinding fugar-canes, 
with all its rights, members, and appurtenances. 

From Sicily, where the fugar-cane ftill flourifhes on ther 
fides of mount Hybla, it was conveyed to.Spain, Madeira, —9,.i7'; 
the Canary and Cape de Verd iflands, foon after they were Tyaeels. 
difcovered in the 15th century. ae 

An opinion has prevailed, that the fugar-cane is not a pase reed 
tive of the weflern continent, or its adjacent iflands the Wel.”, is hates 
Indies, but was conveyed thither by the Spaniards or Por-of America 
tuguefe foon after the difcovery.of America by Columbus.o the Weft 
From the teftimony of Peter Martyr, in the,third book acca 
his firft decade, compofed during Columbus’s fecond voyage, 
which commenced in 1493 and ended in 1495, it appears, 
that the fugar-cane was known at that time in Hifpaniola. 
It may be faid, that it was brought thither by Columbus ;. 
but for this affertion we have found no direct evidence; and 
though we had-direét evidence, this would not prove that. 
the fugar-cane was not an indigenous plant of the Weft In- 
dies. ‘Theve are authors of learning who, after inveftizating 
this fubject with attention, do not hefitate to maintain, that: 
it is a native both of the iflands aad ot the continentof Ame-- 
rica. 

P. Labat has fupported this opinion. with much appear- 
ance of.truth { ; and, in particular, he appeals to the tefti. | Tom: tits 
mony. of Thomas Gage, an Englifhman, who vifited New *” 
Spain in 1625... Gage. enumerates. fugar-canes among the rhis Opi- 
provifions with which the Charaibes of Guadaloupe fupplied nion op- 
his fhip. ‘* Now (fays Labat) it is a fa&t that the Spaniards Pofed by: 
had never cultivated’ an inch of ground’ in the Smailér An-“7?*" 
tilles. heir fhips. commonly touched at thofe iflands in- 
deed for wood and water; and they left fwine in the view 
of fupplying with frefh provifions fuch of their countrymen 
as. might call there in future; but it-would.be abfurd in the 

highett 


| (A) For a more minute account of the hiftory of fugar in the early and middle;ages, a paper of the Manchefter Tran&- 


_ aétions, in Volume LY..by Dr Falconer, may be confulted, 


Sugar, 
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From tefti- 
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highelt degree to fuppofe, that they would plant fucar- 
canes, and at the fame time put hogs afhore to deftroy them. 

‘€ Neither had the Spaniards any motive for beftowing 
this plant on iflands which they confidered as of no kind 
of importance, except for the purpofe that has been men- 
tioned ; and to fuppofe that the Charaibes might have cul- 
tivated, after their departure, a produ@tion of which they 
knew nothing, betrays.a total ignorance of the Indian dif- 
pofition and charaéter. : 

.** But (continues Labat) we have furer teftimony, and 
fuch as proves, beyond all contradiGtion, that the fugar-cane 
is the natural produétion of America. For, befides the evi- 
dence of Francis Ximines, who, in a Treatife on American 
Plants, printed at Mexico, afferts, that the fugar-cane grows 
without cultivation, and to an extraordinary fize, on the 
banks of the river Plate, we are affured by Jean de Lery, 
2 Proteftant minifter, who was chaplain in 1556 to the 
Dutch garrifon in the fort of Coligny, on the river Janei- 
ro, that he himfelf found fugar-canes in great abundance in 
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pounds of Mufeoyada fugar from a fingle acre, The aver 8 
rage produce of the ifland fur a feries of years has been 
¥6,c00 hegfheads of 16 ¢wt, which is one-half only of the 
whole cane-land, or 850Q acres. When annually cut, it 
gives nearly two hogfheads of 16 ewt. per acre_for the whole 
of the land in ripe canes. 

Next to the afhy-loam of St Chriftopher’s is the foil 
which in Jamaica is called drick-mo/d; not as refembling a 
brick in colour, but as containing fuch a due mixtare of 
clay ars! fand as is fuppofed to render it well adapted for 
the ufe of the kiln. It is a deep, warm, and mellow, hazel 
earth, eafily worked; and though its furtace foon grows dry 
after rain, the under flratum retains a confiderable degree of 
roifture in the drieft weather ; with this advantage too, 
that even in the wetteft feafon it feldom requires trenching. 
Plant-caries, by which is meant canes of the firlt growth, 
have been known in very fine feafons to yield two tons and 
a half of fugar per acre. After this may be reckoned the 
black mold of feveral varieties, 


‘Lhe beft is the deep black racy 
earth of Barbadoes, Antigua, and forme other of the wind- Hi# 
ward iflands ; but there is a {pecies of this mold in. Jamaicate 4 
that is but little, if any thing inferior to it, which abounds _ 


many places on the banks of that river, and in fituations ne- 
ver vifited by the Portuguefe. Father Hennepen and other 
voyagers bear teftimony in like manner to the growth of 


Deferryption 


of the fu- 
gar cane. 


Io 
Soil moft 
. favourabe 
to its 


growth, 


the cane near the mouth of the Miffiffippi; and Jean de 
Laet to its fpontaneous produétion in the ifland of St Vin- 
cent. It is not for the plant itfelf, therefore, but for the 
fecret of making fugar from it, that the Weft Indies are in- 
debted to the Spaniards and Portuguefe; and thefe to the 
mations of the eatt.’’ 

Such is the reafoning of Labat, which the learned Laf- 
tau has pronounced incontrovertible; and it is greatly 
flrenythened by recent difcoveries, the fugar-cane having 
been found in- many of the iflands of the Pacific Ocean 
by our late illuftrious navigator Captain Cook. 

‘Fhe fugar-cane, or faccharum officinarum of botanifts, is a 
jointed reed, commonly meafuring (the flag part not included ) 
from three feet and a half to feven feet in height, but fome- 
times rifing to 12 feet. When ripe it is of a fine ftraw co- 
lour inclining to yellow, producing leaves or blades, the 
edges of which are finely and fharply ferrated, and termina- 
ting in an arrow decorated with a panicle. ‘he joints in 
one ftalk are from 40 to 60 in number, and the ftalks rifing 
from one root are fometimes very numerous. ‘The young 
fhoot afcends from the earth like the point of an arrow ; the 
fhaft. of which foon breaks, and the two firft leaves, which 
had been inclofed within a quadruple fheath of {eminal leaves, 
rife to a contiderable height (8). See PlareCCCCLKXXXVI. 
M is the arrow and N the lower part with the root. 

As the cane is a rank fucculent plant, it muft require a 
strong deep foil to bring it to perfe¢tion, perhaps indeed no 
foil can be too rich for this purpofe. ‘The foil which ex- 
perience has found to be moft favourable to the cultivation 
of it in the Weft Indies ie the dark grey loam of St Chrif- 
topher’s, which is fo light and porous as to be penetrable 
by the flighteft application of the hoe. ‘The under ftratum 
is gravel from 8 to 12 inches deep. Canes planted in par- 
ticular {pots in this ifland have been known to yield 8000 


with limeftone and flint ona fubftratum of foapy marle. 
Black mold on clay is more common; but as the mold ts ge- 
nerally fhallow, and the clay #iff and retentive of water, this 
lait fort of land requires great labour, both in ploughing 
and trenching, to render it profitable. When manured and 
properly pulverized, it becomes very produ€tive. It is un- 
neceflary to attempt a minute defcription of all the other 
foils which are found in thefe iflands. 'T‘here is, however, 
a peculiar fort of land on the north fide of Jamaica, chiefly 
in the parifh of 'Trelawney, that cannot be’ pafled over un- 
noticed, not only on account of its {carcity but its value 3 
few foils producing finer fugars, er fuch as anfwer /o well.in 
the pan ; an expreflion fignifying a greater return of refined 
fugar than common. ‘The land alluded to is generally of a 
red colour; the fhades of which, however, vary confiderably 
from a deep chocolate to a rich fcarlety in fome places it 
approaches to a bright-yellow, but it is everywhere remark- 
able, when firft turned up, for a glofly or fhining furface, 
and if wetted ftains the fingers like paint. . 

As in every climate there is a fealon more favourable for p.¢ 
vegetation than others, it is of great importance that plantefon | 
for feed be committed to the ground at the commencement plan 
of this feafon. As the cane requires a great deal of moif-! 7 
ture to bring it to maturity, the propereft feafon for plant- 
ing it is in the months of September and October, when the 
autumnal rains commence, that it may be fufficiently luxu- 
riant to fhade the ground before the dry weather fets in. 
‘Thus the root is kept moift, andthe crop is ripe for the 
mill in the beginning of the enfuinz year. Canes planted 
in the month of November, or later in the-feafon, lofe the 
advantage of the autumnal rains; and it often happens 
that dry weather in the beginning of the enfuing year 
retards their vegetation until the vernal or May rains fet in, 
when they fprout both at the roots and the joints; fo that 


by 


(2) “A field of canes, when ftanding, m the month of November, when it is in arrow or full bloffom (fays Mr Beck- 
ford in his defcriptive Account of the Ifland of Jamaica), is one of the moft beautiful produétions that the pen or pencil 


ean poflibly defcribe. 


It in common rifes from three to eight feet or more in height ; a difference of growth that very 


ftrongly marks the difference of foil or the varieties of culture. It is when ripe of a bright and golden yellow; and 
where obvious to the fun, is in many parts very beautifully ftreaked with red: the top is of a darkifh green; but the 
more dry it becomes, from either an excefs of ripenefs or a continuance of drought, of a ruffet yellow, with long and 
narrow leaves depending ; from the centre of which fhoots up an arrow like a filver wand from two to fix feet in height; 
and from the fummits of which grows out a plume of white feathers, which are delicately frmved with a hlac dye; and 
andeed is, in its appearance, not much ualike the tuft that adorns this particular and elegant tree.”” 
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hy che time they are cut the field is loaded with unripe 
™ fuckers inftead of fugar-canes. A January plant, however, 
commonly tuins out well; but canes planted very late in the 
fpring, though they have the benefit of the May rains, fel- 
dom anfwer expetation; for they generally come in unfea- 
fonably, and throw the enfuing crops out of regular rota- 
tion. ‘they are therefore frequently cut before they are 
ripe ; or if the autumnal feafons fet in early, are cut in _wet 
weather, which has probably occafioned them to fpring a- 
frefh ; in either cafe the effe@ is the fame : The juice is un- 
concocted, and all the fap being in motion, the root is de- 
prived of its natural nourifhment, to the great injury of the 
ratoon. The chief objeGion to a fall plant is this, that 
the canes become rank and top heavy, at a period when vio- 
lent rains and high winds are expeéted, and are therefore 
frequently lodzed before they are fit to be cut. 
lof 'The fugar-cane is propagated by the top-fhoots, which 
are cut from the tops of the old canes. The ufual method 
of planting in the Welt Indies is this: The quantity of 
Jand intended to be planted, being cleared of weeds and 
other incumbrances, is firft divided into feveral plats of cer- 
tain dimenfions, commonly from 15 to 20 acres each ; the 
fpaces between each plat or divifion are left wide enongh for 
roads, for the conveniency of carting, and are called infer- 
vals. Each plat is then fubdivided, by means of a line and 
wooden pegs, into fmall fquares of about three feet and a 
half. Sometimes indeed the {quares are a foot larger; but 
this circumftance makes but little difference. The negroes 
are then placed in a row in the firft line, one to a fquare, 
and directed to dig out with their hoes the feveral fquares, 
commonly to the depth of five or fix inches. The mold 


which is. dug up being formed into a bank at the lower fide, 


the excavation or cane-hole feldom exceeds 15 inches in 
width at the bottom, and two feet anda half at the top. 
‘The negroes then fall back to the next line, and proceed as 
be‘ore. Thus the feveral fquares between each line are 
formed into a trench of much the fame dimenfions. with that 
which is made by the plough. An able negro will dig 
from 100 to 120 of thefe holes for his day’s work of ten 
hours ; but if the land has been previoufly ploughed and 
lain fallow, the fame negro will diz nearly double the num- 
ber in the fame time (c). 

‘The cane-holes or trench being now completed, whether 
by the plough or by the hoe, and the cuttings feleéted for 
planting, which are commonly the tops of the canes that 
have been ground for fugar (each cutting containing five or 
fix gems), two of them are fufficient for a cane hole of the 
dimenfions deferibed. Thefe, being placed longitudinally 
in the bottom of the hole, are covered with mold about two 
inches deep; the reft of the bank being intended for future 
ufe. In 12 or 14 days the young f{prouts begin to appear ; 
and as foon as they rife’a few inches above the ground, 
they are, or ought to be, carefully cleared,of weeds, and 
furnifhed with an addition of mold from the banks. This 
is ufually performed by the hand. At the end of four or 
five months the banks are wholly levelled, and the {paces 
between the rows carefully hoe-ploughed. Frequent clean- 
ings, while the canes are young, are indeed fo effentially ne- 
ceffary, that no other merit in an overfeer can compenfate 
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for the want of attention in this particular. A careful ma- Sugar. 
nazer will remove at the fame time all the lateral thoots or 
fuckers that {pring up after the canes begin to joint, as 
they feldom come to maturity, and draw nourifhment trom 
the orizinal plants. 4 
** In the cultivation of other lands, in Jamaica efpecially The Jough 
(fays Mr Edwards, the elegant hiftorian of the Wett Indies, migh’ be 
whofe fuperior excellence has induced us frequently to refer {4 ¥! ie 
Ng AAI IN a i advantage. 
to him in the courfe of this article), the plough has been 
introduced of late years, and in fome few cafes to great ad. 
vantaze; but it is not every foil or fituation that will admit 
the ule of the plough ; fome lands being much too ftony, 
and others too fteep ; and I am forry I have occafion to re- 
mark, that a practice commonly prevails in Jamaica, on pro- 
perties where this auxiliary is ufed, which would exhau‘ the 
fineft lands in the world. It is that of ploughing, then 
crofs-ploughing, round-ridging, and harrowing the fame 
lands from year to year, or at leaft every other year, with- 
out affording manure: accordingly it is found that this me- 
thod is utterly deftruétive of the ratoon or fecond growth, 
and altogether ruinous. It is indeed aftonifhing that any 
planter of common reading or obfervation fhould be paffive 
under fo pernicious a fyftem. Some gentlemen, however, 
of late manage better: their practice is to break up {tiff and 
clayey land, by one or two ploughings, early in the {pring, 
and give it a fummer’s fallow. In the autumn following, 
being then mellow and more eafily worked, it is holed and 
planted by manual labour after the old method, which has 
been already defcribed. But in truth, the only advantage. E/wards’s 
ous fyftem of ploughing in the Weft Indies is to confine it Hi#ory f 
to the fimple operation of holing, which may certainly be ee 
performed with much greater facility and difpatch by the vol. ii. 
plough than by the hoe; and the relief which, in the cafe 
of {tiff and dry foils, is thus given to the negroes, exceeds 
all eftimation, in the mind of a humane and provident own- 
er. Qn this fubje&t I fpeak from pra@tical knowledge. At 
a plantation of my own, the greateft part of the land which 
is annually planted is neatly and fufficiently laid into cane. 
holes, by the labour of one able man, three boys, and eight 
oxen, with the common fingle-wheeled plough. ‘Vhe plough. 
fhare indeed is fomewhat wider than uiual; but this is the 
only difference, and the method of ploughing is tle fimplef 
poffible. By returning the plough back along the furrow, 
the turf is alternately thrown to the right and to the left, 
forming a trench feven inches deep, about two feet anda 
half wide at the top, and one foot wide at the bottom. A 
{pace of 18 or 20 inches is left between each trench, on 
which the mold being thrown by the fhare, the banks are 


properly formed, and the holing is complete. ‘Thus the 


land is not exhaufted by being too much expofed to the 
fun; and in this manner a field of 20 acres is holed with 
one plough, and with great eafe, in 13 days. The plants 
are afterwards placed in the trench as in the common me- 
thod, where manual labour alone is employed. 
In moft parts of the Weft Indies it is ufual to hole and 
plant a certain proportion of the cane-land, commonly one- 5 
third in annual rotation. Canes of the firft year’s growth Canes na- 
are called plant canes, as has been already obferved. ‘The med ac- 


{prouts that {pring from the roots of the canes that have ee 
: € age Cc 


been their roots, 
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(c) As the negroes work at this bufinefs very unequally, according to their different degrees of bodily ftrength, it is 
{fometimes the practice to put two negroes to a fingle iquare ; but if the land hae not had the previous affiftance of the 
plough, it commonly requires the labour of 50 able negroes for 13 days to hole 20 acres. In Jamaica, fome gentlemen, 
to eafe their own flaves, have this laborious part of the planting-bufinefs performed by job-work. The ufual price for 
holing and planting is L. 6 currency per acre (equal to L. 4, 7s. Sterling). The coft of falling and clearing heavy wood. 


| Jand is commonly as much more, 


~ 


Suger. 


16 
Manures 
employed. 
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been previoufly cut for fugar are called ratoons; the firlt 
yearly returns from their roots are called frff ratoons ; the 
fecond year’s growth /econd ratoons. 

Mr Edwards informs us, that the manure generally ufed 
is a compoft formed, ft, Of the vegetable afhes, drawn 
from the fires of the boiling and ftill houfes. 2dly, Fecu- 
lencies difcharged from the ftill-houfe, mixed up with rub- 
bith of buildings, white-lime, &c. gdly, Refufe, or held- 
trafh (7. e.), the decayed leaves and ftems of the canes; fo 
called ‘in contradiftinétion to cane-trath, referved for fuel. 
4thly, Dung, obtained from the horfe and mule ftables, and 
from moveable pens, ‘or {mall inclofares made by pofts and 
rails, occafionally fhifted upon the landé intended to be plant- 
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The fugar-eane is alfo fubjeét to a difeafe which no fore- 
fight can obviate, and for which human wifdom has hither- 
to in vain attempted to find a remedy. This difeafe is call- a nq 
ed the d/af, and is oceafined by the aphis of Linnzeus. fects 
When this happens, the finé, broad, green blades become | 
fickly, dry, and’ withered ; foon after they appear ftain- 
ed in fpots; and if thefe fpots are carefully examined, 
they will be found to contain innumerable eggs of an infect 
like a bug, which are foon quickened, and cover the plants 
with the vermin: the juice of the canes thus affected be- 
eomes four, and no future fhoot iffues from the joints. 
Ants alfo concur with the bugs to fpoil the plantation, and 
againit thefe evils it is hard to find a remedy. 


ed, and into which the cattle are turned at night. sthly, 
Good mold, colle&ted from gullies and other wafte places, 
and thrown into the cattle-pens. 

‘The fugar-cane is liable to’ be deftroyed by monkeys, 
rats, and infeéts. The upland plantations fuffer greatly 
from monkeys ; thefe creatures, which now abound in the 
mountainous parts of St Chriftopher’s, were firft brought 
thither by the French, when they pofleffed half that ifland; 
they come down from the rocks in filent parties by night, 
and having pofted centinels to give the alarm if.any thing 
approaches, they deftroy incredible quantities of the cane, 


The crops of fugar-canes do not ripen precifely at the pig 
fame period in all the colonies. In the Danifh, Spanith, whj 
and Dutch fettlements, they begin in January, and contt- ra 
nue till OGober. This method doth not imply any fixed 
feafon for the maturity of the fugar-cane. The plant, how- 
ever, like others, muft have its progrefs; and it hath been 
juftly obferved to be in flower. in the months of November np, 
and December. It muft neceffarily follow, from the cuftom Hi 
thefe nations have adopted of continuing to gather their /e 
crops for 1o months without intermiflion, that they cut % 
fome canes which are not ripe enough, and otHtrs that are voll 


¥7 
The fugar- 
cane de- 
ftroyed by 
monkeys, 


by their gambols as well as their greedinefs. it 1s in vain 
to fet traps for thefe creatures, however baited; and the on 


‘ly way to prote& the plantation, and deftroy them, is to 


Grainger’s 
Hifory of 


the Sugar- 


fet a numerous watch, well armed with fowling=pieces, and 
furnifhed with dogs. The negroes will perform this fervice 
cheerfully, for they are very fond of monkeys as food. "The 
celebrated Father Labat fays, they are very delicious, but 
the white inhabitants of St Kitt’s never eat them. 

The low-land plantations fuffer as much by rats as thofe on 
the mountains de from monkeys ; but the rats, no more than 
the monkeys, are natives of the place; they came with the 
fhipping from Europe, and breed in the ground under loofe 
rocks and bufhes: the field negroes eat them greedily, and 
they are faid to be publicly fold in the markets at Jamat- 


ea. To free the plarttations from thefe vermin, the: breed 


of wild cats fhould be encouraged, and fnakes {uffered to 
multiply unmolefted; they may alfo be poifoned with ar- 
fenic, and the rafped root of the caflava made into pellets, 
and plentifully feattered over the grounds. This practice, 
however, is dangerous ; for as the rats when thus poifoned 
become exceeding thirfly, they run in droves to the neigh- 
pouring ftreama, which they poifon as they drink, and the 
cattle grazing on the banks of thefe polluted waters have 
frequently perifhed by drinking after them : It is fafer there- 
fore to, make the pellets of flour, kneaded with the juice of 
the nizht-thade, the fcent of which will drive them away 
though they will not eat it. There is an Eaft Indian ani- 
mal called mungoes, which bears a natural antipathy to rats; 
if this animal was introduced into gur fugar iflands, it would 
probably extirpate the whole race of thefe noxious vermin. 
The formica omnivora of Linnaeus, the carnivorous ant, 
which is called in Jamaica the raffe’s ant, would foon-clear a 
fugar plantation of rats. 


too ripe, and then the fruit hath not the requilite qualities. 
‘The time of gathering them fhould be at a fixed feafon, 
and probably the months of March and April are the fit- 
teft for it; becaufe all the fweet fruits are mpe at that 
time, while the four ones do not arrive to a flate of matu- 
rity till the months of July and Augutt. 

The Englifh cut their canes in March and April; but 
they are not induced to do this on account of their ripenefs. 
The drought that prevails in their iflands renders the rains. 
which fall in September neceffary to their planting ; and as 
the canes are 18 months in growing, this period always 
brings them to the precife point of maturity (p). 

‘¢ The time of crop in the fugar iflands (fays Mr Edwards) A’ 
ig the feafon of gladnefs and fettivity to man and beatt. Sofe 
palatable, falutary, and nourifhing, is the juice of the cane, va 
that every individual of the animal creation, drinking freely pj 
of it, derives health and vigour from its ufe. ‘The meagre 
and fickly among the negroes exhibit a furprifing alteration 
in a few weeks after the mill is fet in a&tion. ‘The labour- 
ing horfes, oxen, and mules, though almoft conflantly at 
work during this feafon, yet, being indulged with plenty of 
the green tops of this noble plant, and tome of the feu. 7 
mings from the boiling-houfe, improve more than at any: | 
other period of the year. Even the pigs and poultry fat. 
ten on the refufe. In fhort, on a well-regulated plantation,. 
ander a humane and benevolent direétor, there is fuch ans | 
appearance during crop-time of plenty and bufy cheerful- ; 
nefs, as to foften, in a great meafure, the hardfhips of flae — 
very, and induce a fpectator to hope, when the. miferies. of 7 
life are reprefented as infupportable, that they are fometimes — 
exagyerated through the medium of fancy.” 

The plants being cut, the branches at the top.are givens | 
to the cattle for food’; the top-fhoot, which is iull.of eyes, 

18- 


(p) The account given in the text concerning the time when the fugar-canes are colleG@ed,. we have taken from the- J 


Abbé Raynal’s Hiftory of the 


Trade and Settlements of the Eaft and: Wei Indies ; but Mr Cazaud obferves, that in D 


Febraary, March, and April, all the canes, whatever be their age, are as ripe asthe nature of the foil ever allows them 7) 
to be. He fays farther, that the drynefs of the weather, and not the age of the canes, which increafes from January to™! 
April, is the canfe that in January 400 gallons of juice commonly yield 48 gallons of fugar and molaffes, one with ano-. | 


ther ; in Fébruary from 56 to 643 in March from 64 to 725 in April fometimes. 80 5. 
ments, and even burns, when-the refiner is not very expert at his bulinefa 


after which period the fugar fer- 4 


, is pveferved for planting, ‘The canes are ent inte pieces excludes the external air, and the liquor is allowed te re- Sugar 
about a yard long, tied up in bundles, and carried in carts main about an hour undifturked, during which period the 

).; to the mill, biiere, they are bruifed, and the juice is extract. impurities are collefted in fewm.on the furface, The juice 

ht ed from them. The mill confifts principally of three up- is then drained off either by a fyphon or a cock; the fcum 

to right iron-plated rollers or cylinders, from 30 to 40 inches being of a tenacious gummy nature, does not flow out with 
in length, and from 20 to 25 inches in diameter; and the the liquor, but remains behind in the clarifier. The liquid 
middle one, to which the moving power is applied, turns the juice is conveyed from the clarifier by a gutter into the eva- 
other two by means of cogs. Between thefe rollers, the canes porating boiler, commonly termed the grand copper; and if it 
(being previoufly cut fhort, and tied into bundles) are twice has been obtained from good canes it generally appears 
compreffed ; for having paffed through the firft and fecond tranfparent. ae 


ice 
ed 
hem, 


ufed 


ify- 
are, 
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rollers, they are’turned round the middle one by a circular 
piece of frame-work or fcreen, called in Jamaica the Dumd- 
returner, and forced back through the fecond and third ; 
an operation which fqueezes them completely dry, and 
fometimes even reduces them to powder. ‘Lhe cane juice 
is received in a leaden bed, and thence conveyed into a vefiel 
called the receiver. The refufe, or macerated rind of the 
cane (which is called cane-tra/b, in contradittinction to feld- 
tra/b), ferves for fuel to boil the liquor. 

The juice as it flows from the mill, taken at a mediam, 
contains eight -parts of pure water, one part of {ugar, and 
one part confifting of coarfe oil and mucilagious gum, with 
a portion of effential oil, 

As this juice has a ftrong difpofition to fermentation, it 
muft be boiled as foon as poffible. ‘There are fome water- 
mills that will grind with great eafe canes fufficient for 30 
hogfheads of fugar in a week, It is neceflary to have boil- 
ing veflels, or clarifiers, that will correfpond in dimenfions 
to the quantity of juice flowing from the receiver, ‘hefe 
clarifiers are commonly three in number, and are fometimes 
capable of containing tooo gallons each; but it is more 
ufual to fee them of 300 or 400 gallons each. Befides the 
clarifiers which are ufed for the firft boiling, there are ge- 
neraHy four coppers or boilers. ‘The clarifiers are placed in 
the middle or at one end of the boiling-houfe. If at one 
end, the boiler called the teache is placed at the other, and 
feveral boilers (generally three) are ranged between them. 
The teache is ordinarily from 70 to 100 gallons, and the 
boilers between the clarifiers and teache diminifh in fize from 
the firft to the laft. Where the clarifiers are in the middle, 
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In the evaporating boiler, which fhould be large enough And four 
to receive the contents of the clarifier, the liquor is allowed coppers 


to boil; and as the {cum rifes it is taken off. The feum- 
ming and evaporation are continued till the liquor becomes 
finer and thicker, and fo far diminifhed in bulk that it may 
be eafily contained in the fecond copper, When put inte 
the fecond copper, it is nearly of the colour of Madeira 
wine; the boiling and {cumming are continued, and if the 
impurities be confiderable, a quantity of lime-water is ads 
ded. ‘This procefs is carried on till the liquor be fufficiently 
diminifhed in quantity to be contained in the third copper, 
After being purified a third time, it is put.into the fourth 
copper, which 1s called the teache, where it is boiled and eva- 
porated till it is judged fufficiently pure to be removed from 
the fire. In judging of the purity of the liquor, many of the 
negroes (fays Mr Edwards) guefs folely by the-eye (which 
by long habit they do with great accuracy), judging by 
the appearance of the grain on the back of the ladle: but 
the pra€tice moft in ufe is to judge by what is called the 
touch ; i.e. taking up with the thumb a {mall portion of 
the hot liquor from the ladle; and, as the heat diminifhes, 
drawing with the fore-finger the liquid into a thread. This 
thread will fuddenly break, and fhrink from the thumb to 
the fufpended finger, in different lengths, according as the 
liquor is more or lefs boiled. . ‘The proper boiling height 
for ftrong mufcovado fugar is generally determined by a 
thread of a quarter of an inch long. It is evident, that cer- 
tainty in this experiment can be attained only by long habit, 
and that no verbal precepts will furnifh any degree ‘of flcill 
in a matter depending wholly on conttant praétice. 


a7 
The juice being thus purifed by paffing through the cla- After being 
rifier and four coppers, it is poured into coolers, which are ibe it 
ufually fix in number. The removal from the teache to the '*°°° 


there is ufually a fet of three boilers of each fide, which con- 
ftitute in effeét a double boiling-houle. On very large eftates 


this arrangement is found ufeful and neceflary. The objection 
yranulated, 


lari- 


to fo great a number is the expence of fuel ; to obviate 
which, in fome degree, the three boilers on sich. fide of the 
irifiets are commonly hung to one fire. 

‘The juice runs from the receiver aleng a wooden gutter 
lined with lead into the boiling-houfe, where it is received 
into one of the clarifiers. When the clarifier is filled, a fire 
is lighted, and a quantity of Briftol quicklime in powder, 
which i 18 dalled temper, is poured into the veflel. ‘he ufe 
of the lime is to unite with the fuperabundant acid, which, 
for the fuccefs of the procefs, it is neceflary to get rid of. 
The quantity fufficient to feparate the acid muit vary ac- 
-cording to the ftrength of the quicklime and the quality of 
the liquor. Some planters allow a pint of lime to every 
100 gallons of liquor; but Mr Edwards thinks that httle 
more than half the quantity is a better medium proportion, 
and even then, that it ought to be diffolved in boiling wa- 
ter, that as little of it as poflible may be precipitated. The 
heat is fuffered gradually to increafe till it approaches within 
a few degrees of the heat of boiling water, that the impurities 
may be thoroughly feparated. But if the liquor were tuffered 
to boil with violence, the impurities would again tncorpo- 
rate with it. It is known to be fufficiently heated when 
the feum begins to rife in blifters, which break into white 
froth, and appear generally in about 4o minutes. ‘The fire 
ie then fuddenly extinguifhed by means of a damper, which 


cooler is called /triking. 


The cooler is a fhallow wooden and freed 


veffel 7 feet long, from 5 to 6 wide, about 11 inches deep, from its 


and capable of containing a hogfhead of fugar. 
quor cools, the fugar grains, that is, colleé&s into an irregular 
mafs of imperfect cryttals, feparating itfelf from the melafles, 
Tt is then removed from the cooler, and conveyed to the cu- 
ring-houfe, where the melaffes drain from it. For receiving 
them there is a large ciltern, the floping fides of which are 
lined with boards. DireGly above the ciftern a frame of 
joilt-work -without boarding is placed, on which empty 
hogfheads without heads are ranged. ‘I’he bottoms of 
thefe hogfheads are pierced with 8 or ro holes, in each 
of which the ftalk of a plantain leaf is fixed fo as to pro- 


ject 6 or 8 inches below the joifts, and rife a little above 


the top of the hogfhead. The hogfheads being filled with 
the contents of the cooler, confifting of fugar and melaffes, 
the melaffes being liquid, drain through the fpungy ftalk, 
and drop into the ciftern. After the melaffes are drained off, 
the fugar becomes pretty dry and fair, and is then called 
mu/fcovado or raw fugar. 

We have defcribed the procels for extracting fugar, which 


is generally adopted in the Britifh Weft India iflands, accord- ' 


ing to the lateft improvements; and have been anxious to 
prefent it to our readers in the fimpleft and moft perfpicu- 
ous form, that it might be intelligible to every perfon; and 

The have 
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Sugar. have therefore avoided to mention the obfervations and pro- 
pofed amendments of thofe who have written on this fubjeét. 
Had we done fo, we fhould have fwelled the prefent article 
to too great a fize, without accomplifhing the purpofe which 
we have in view; for our intention is not to inftru@ the 
planters, but togive a diftin& account of the mo! approved 
methods which the planters have generally adopted. But 
though we judge it ufelefs to trouble our readers with all the 
little varieties in the proce{s which different pérfons employ, 
we flatter ourfelves it will not be difagreeable to learn by 
ag. What methods the French make their fugar purer and whiter 
Method of than ours. A quantity of {ugar from the cooler is put into 
purifying conical pans or earthen pots, called by the French formes, 
ufed by the haying a {mall perforation at the apex, which is kept clofed. 
French. | Bach cone, reverfed on its apex, is fupported in another 
earthen veffel. ‘T’he fyrup is ftirred together, and then left 
to cryftallize. At the end of 15 or 16 hours, the hole in 
pas the point of each cone is opened, that the impure fyrup may 
rely eh run out. ‘The bafe of thefe fugar loaves is then taken out, 
wol. iii, and white pulverized fugar fubftituted in its ftead; which 
being well prefled down, the whole is covered with clay 
moiftened with water. ‘I'his water filters through the mais, 
carrying the fyrup with it which was mixed with the fugar, 
but which by this management flows into a pot fubflituted 
in the place of the firft. This fecond fluid is called fine /yrup. 
Care is taken to moiften and keep the clay to a proper de- 
gree of foftnefs as it becomes dry. ‘ihe fugar loaves are af- 
terwards taken out, and dried in a ftove for eight or ten 
days; after which they are pulverized, packed, and ex- 
ported to Europe, where they are {till farther purified. The 
reafon affigned why this procefs is not univerfally adopted 
in the Britifh fugar iflands is this, that the water which di- 
lutes and carries away the molaffes diffolves and carries with 
it fo much of the fugar, that the difference in quality does 
not pay for the difference in quantity. The French plan- 
ters probably think otherwife, upwards of 400 of the plan- 
tations of St Domingo having the neceffary apparatus for 
29 — claying and aétually carrying-on the fyftem. 

The art of | The art of refinmng fugar was firft made known to the 
aie Sie Europeans by a Venetian, who is faid to have received 
duced by a 100,000 crowns for the invention. ‘his difcovery was 
Venetian. made before the new world was explored; but whether it 
was an invention of the perfon who firft communicated it, 
or whether it was conveyed from China, where it had been 
known for a confiderable time before, cannot now perhaps 
Anderfon’s be accurately afcertained. We find no mention made of the 
Origin f  yefining of {ugar in Britain till the year 1659, though it 
meek: probably was prattifed feveral years before. For in the Por- 
tuguefe ifland of St Thomas in 1624 there were 74 fugar 
ingenios, each having upwards of z00 flaves. ‘The quantity 
of raw fugar imported into England in 1778 amounted to 
F,403,995 cwts.; the quantity imported into Scotland in 
the fame year was 117,285 cwts.; the whole quantity im- 

_30 ‘ported into Great Britain in 1787 was 1,926,741 cwts. 
In refine- The fugar which undergoes the operation of refining in 
kh sah) Europe is either raw fugar, fometimes called mufcovado or 
lin e-water 6af/onado, which is raw fugar in a purer ftate. The raw fu- 
and bul- gar generally contains a certain quantity of melaffes as well 
icek's as earthy and feculent fubftances. ‘Lhe caffonado, by the 
phe operation of earthing, is freed from its melaffes. As. the 
heat. intention of refininy thefe fugars is to give them a higher 
degree of whitenefs and folidity, it is neceflary for them to 
undergo other procefles. The firft of thefe is called clarifi- 
cation. It confilts in diffolving the fugar ina certain: pro. 
portion of lime-water, adding a proper quantity. of bul- 
lock’s blood, and expofing it to.heat in: order to re- 
move the impurities which ftill remain. The heat is in- 


creafed very gradually till it approach that of boiling water.. 


-dually heated to the 50° of Reaumur (64° of Fahrenheit), 
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By the affifiance of the heat, the animal matter which was 
thrown in coagulates, at the fame time that it attracts all ' 
the folid feculent and earthy matter, and raifes it to the 
furface in the appearance of a thick foam of a brownith co- 
lour. As the feculencies are never entirely removed by a 
firft procefs, a fecond is neceflary. ‘lhe folution is there- 
fore cooled to a certain dezree by adding fome water; then 
a frefh quantity of blood, but lefs confiderable than at firft, 
is poured in. The fire is renewed, and care is taken to in- 
creafe the heat gently as before. The animal fubftance feizea 
on the impurities which remain, colleéts them on the furface, 
and they are then fkimmed off. The fame operation is re- 
peated a third and even a fourth time, but no addition is | 
made to the liquor except water. If the different proceffes 
have been properly conduéted, the folution will be freed 
from every impurity, and appear tranfparent. It is then 
conveyed by a gutter into an oblong bafket abot 16 inches 
deep, lined with a woollen cloth ; and after filtering through 
this cloth, it is received in a ciftern or copper which is pla- 
ced below. 31 

‘l'he folution being thus clarified, it undergoes a fecond Then ft 
general operation called evaporation. Fire is applied to the from its 
copper into which the folution was received, and the liquid ™#mng 
. . aye . j i * impuritt 
is boiled till it has acquired the proper degree of confiftency. by cel 
A. judgment is formed of this by taking up a {mall portionration. 
of the liquid and drawing it into athread. When, after i 
this trial, it is found fufficiently vifcous, the fire is extinguifh- 
ed, and the liquid is poured into coolers. It is then ftirred 
violently by an initrument called an cary from the refem- 
blance it bears to the oar of a boat. 'I'his is done in order 
to diminifh the vifcofity, and promote what is called the 
granulation, that is, the forming of it into grains or imper- 
fe&t cryftals. When the liquid is properly mixed and cools 
ed, itis then poured into moulds of the form of a fugar 
loaf. ‘Thefe moulds are ranged in rows. ‘The {mall ends, 
which are loweft, are placed in pots ; and they have each of 
them apertures flopped up with linen for filtering the fyrap, 
which runs from the moulds into the pots. The liquor is 


4 > Afcerwai 
then taken out flowly in ladlefuls from the coolers, and pou: poured if 


red into the moulds. When the moulds are filled, and the moulds, | 

contents ftill ina fluid ftate, it is neceffary to: ftir them; where i 

that no part may adhere to the moulds, and that the fmalt fired 

cryftals which are juit formed may be equally diffufed thro’ f-om it. 

the whole mafs. When the fugar is completely cryftallized; 

the linen is taken away from the apertures in the moulds, 

and the fyrup, or that part which did not cryftallize, defcends 

into the pots in which the moulds are placed. After this 

purgation the-moulds are removed and fixed in other pots, 

and a ftratum of fine white clay diluted with water is laid 

on the upper part of the loaf. The water defcending thro’ 

the fugar by its own weight, mixes with the fyrup which 

fill remains in the body of the loaf, and wafhes it away. 

When the clay dries, it is taken off, and another covering 

of maift clay put i its place; and if it be not then fuffi- 

niently wafhed, a third covering of clay is applied. After; on? ol 

the loaves have flood fome days in the moulds, and have AC~; ofed to @ 

quired a confiderable degree of firmnefs and folidity, they certain dé 

are taken out, and carried to a ftove, where they are grasfre of 

in order to diffipate any moifture which. may be {till con- 

fined in them. After remaining in the ftove eight days, 

they are taken. out; and after: cutting off all difcolouring: 

{pecks, and the head it full wet, they are wrapped: in blue: 

paper, and are ready for fale. The feveral fyrups collected: 

during the different parts of the procefs, treated in the fame: 

manner. which we have juft defcribed, afford fugars of infe- 

rior quality ; and the lait portion, which no. longer affords. 

any fugar, is duld by the name of melafes.. 
The 
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ugar. ‘The beauty of refined fugar, when formed into loaves, 
confilts in whitenefs, joined to a fmallnefs of grain; in be- 

ae - nz dry, hard, and fomewhat tranfparent. ‘lhe procefs 
beauty which we have deicribed above refers to fugar once refined ; 
gar but forme mere labour is neceffary to produce double refined 

mls; fugar. ‘The principal difference in the operation is this, the 
y far-  datter is clarified by white of eggs inftead of blood, and frefh 


¥ water in place of lime-water. 


35 Sugar-candy is the true effence of the cane formed into 
w fu Jarge cryftals by a flow procefs. When the fyrup is well 
py clarified, it 1s boiled a little, but not fo much as is done for 


the proof mentioned in the procefs for making common fu- 
gar. It is then placed in old moulds, having their lower 
ends {topped with linen, and croffed at little diftances with 
{mall twigs to retain the fugar as it cryftallizes. The 
moulds are then laid in a cool place. In proportion as the 
fymp cools cryftals are formed. In about nine or ten days 
the moulds are carried to the flove, and placed in a pot; 
but the linen is not removed entirely, fo that the fyrup falls 
down flowly in drops. When the tyrup has dropped away, 
and the cryftals of the fugar-candy are become dry, the 
moulds are taken from the ftove and broken in pieces, to 
difengage the fugar, which adheres ftrongly to the fides of 
the moulds. If the fyrup has been coloured with cochineal, 
: the cryftals take a flight taint of red; if indigo has been 
: mixed, they aflume a bluifh colour. Tf it be defired to have 
: the candy perfumed, the effence of flowers or amber may be 
dropped into the moulds along with the fyrup. By 
Having now given fome account of the method ufually 
employed for refhning fugar, it will not be improper to fay 
a6 a few things concerning its nature and its ufes. 
Binical Sugar is foluble in water, and in a fmall degree in alcohol. 
slitie: of When united with a {niall portion of water, it becomes fu: 
Fr: ible; from which quality the art of preferving is indebt- 
. ed for many of its preparations. It is phofphoric and 
| combuitible ; when expofed to. fire emitting a blue flame if 
| the combuftion be flow, and a white flame if the combuftion 
be rapid. By diftillation it produces.a quantity of phlegm, 
acid, oil, gas, and charcoal. Bergman, in treating fugar 
with the nitrous acid, obtained a new acid now known by 
the name of the oxa/ic acid: but he has omitted to mention 
the principles of which fugaris compofed. Lavoifier, how- 
ever, has fupplied this omiffion; and after many experiments 
has afligned three principles in fugar, hydragene, oxygene, 
and carbone. If the juice exprefled from the fugar-cane be 
left to itfelf, it paffes into the acetous fermentation ; and 
during the decompofition ef the fugar, which is continued 
for three or four months, a great quantity of glutinous mat- 
teris feparated. This matter when diftilled gives.a portion 
of ammoniac. If the juice be expofed to the {pirituous. fer- 
mentation, a wine is obtained analogous:'to cyder.. If this 
wine, after being kept in bottles a year, be diftilled, we ob« 
tain a portion of eau de vie. 

The ufes to which fugar are applied are indeed numerous 
and important: It can be made fo folid asin the art of 
preferving to receive the moft agreeable colours and the 
greateft variety of forms. It can be made fo fluid as to mix 
with any foluble fubftance.—It preferves the juice and fubs 
fiance of fruits in all countries and in all feafons. It affords 
a delicious feafoning to many kinds of food. It is ufeful in 


difagreeable flavour : it is the bafis of all fyrups. MM. Mac- 
quer has. fhown in a-very fatisfaétory. manner how ufeful 
fugar would be if employed in fermenting wines. Sugar: 
has alfo been found a remedy for the feurvy, and a: valu- 
alble article of food in cafes of neceffity. M. Imbert de: 
Lennes, firft furgeon to the late Duke of Orleans, publifhs 
the following ftory in the Gazette. de Santé, which confirms 
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this affertion. 


pharmacy, for it unites with medicines, and removes their 


S. UG 

A veffel laden with fugar bound from the Sugar. 
Wett Indies was becalmed in its paffage for feveral days, 
during which the ftock of provifions was exhaufted. Some 
of the crew were dying of the fcurvy, and the reft were 
threatened with a ftill more terrible death. In this emer- 
gency recourfe was had to the fugar. ‘The confequence 
was, the fymptoms of the fcurvy went off, the crew found 
it a wholefome and fubflantial aliment, and returned im good 
health to France. ; 38 

“« Sugar (fays Dr Ruth) affords the greateft quantity of Affords the 
nourifhment in a given quantity of matter of any fubftance in a bigngee r 
nature; of courfe it may be preferved in lefs room in our hou- preter kit 
fes, and may be confumed in lefs time, than more bulky and ;ent of 
lefs nourifhing aliment. It has this peculiar advantage overany kind 
moft kinds of aliment, that it is not liable to have its nutri.of food. 
tious qualities affe€ted by -time or the weather ; hence it is 
preferred by the Indians in their excurfions from home. 
They mix a certain quantity of maple fugar, with an equal 
quantity of Indian corn, dried. and powdered, in its milky 
ftate. ‘This mixture is packed in little bafkets, which are Tran/aGicns 
frequently wetted in travelling, without injuring the fugar. vine ba 
A. few {poonfuls of it mixed with half a pint of {pring Wa-/ phical So- 
ter afford them a pleafant and {trengthening meal. From ciety, vol. iii» 
the degrees of {trength and nourifhment which are convey- 
ed into animal bodies bya {mall bulk of fugar, it might 
probably be given to horfes with great advantage, when 
they are ufed in places or under circumftances which make 
it difficult or expenfive tofupport them with more bulky 
or weighty aliment. A pound of fugar with grafs or 
hay has fupported the ftrength and {pirits of an horfe 
during a whole day’s labour in. one of the Weft-India 
Tflands. <A larger quantity given alone has fattened horfes 
and cattle, during the war before laft in Hifpaniola, for a: 
period of feveral months, in which the exportation of fugar, 
and the importation of grain, were prevented by the want 
of fhips. : 39° 

“¢ The plentiful ufe of fugar in diet is one: of the beft-An excel-- 
preventives that has ever been difcovered of the difeates lent pearl 
which are produced by worms. © Nature feems -to-have ee. 
planted a love for this aliment in all children, as if it were Y 
on purpofe to defend them from thofe difeafes. Dr Ruth 
knew a gentleman in Philadelphia, who early adopted this 
opinion, and who, by indulzing a large family of children 
in the ufe of fugar, has preferved them all from the difeates 
ufually occafioned by worms. pe 

‘Sir John Pringle has remarked, thatthe plague has never And probaa- 
been known in any country where fugar-compoles a material bly againft* 
part of the diet of the inhabitants. Dr Ruth thinks it pro. the plague 

, - > hie e : and other 

bable that the frequency of malignant-fevers of all kinds has malignant’ 
been leffened by this diet, and that its more-general ufefeyers, 
would defend that: clafs of people who are moft. fubje& 
to malignant fevers from being fe often affected by them. 

‘* In the numerous and frequent diforders of the breaft, 
which oecnr in all countries. where the body is expofed to 
a-variable temperature of weather, fugar affords the bafis 
of many: agreeable remedies. It is ufeful in weaknefles, 
and acrid defluxions upon other parts of the body. Many 
faéts might be adduced in favour of this affertion. Dr 
Rufh mentions-only one, which, from the venerable name of 
the perfon-whole cafe furntfhed it, cannot. fail-of command. 4 
ing attention and’ credit. Upon my inquiring of Dr Frank-Has yiven> 
lin, at the requeft of a-friend (fays.our refpectable author), relief from 
about.a year before he died, whether he had found any relief {Pe gale ofs 
from the pain of the {tone from the blackberry jam, of whi¢h."° “°P® 
he took large quantities, he told me that he had, but that he 
believed the medicinal part of the jam refided wholly in the. 
{ugar ; and as a reafon for thinking fo, he added, that he 
olten found the fame relief by taking about half a pint of a. 
2- oa fyrup) 


§ U ¢ 
Rueas Tyrup, prepared by boiling a little brown fugar in water, jult 
“before he went to bed, that he did froma dofe of opium, It 
has been fuppofed by fome of the early phyficians of our 
country, that the figar obtained from the maple-tree is more 
medicinal than that obtained from the Weft India fugar- 
cane ; but this opinion I believe is without foundation. It is 
preferable in its qualities to the Weft-India fugar only from 

its Superior eleanlinefs. 

« Cafes may occur in which fugar may be required in me- 
dicine, or in diet, by perfons who refufe to be benefited, 

42. even indireétly by the labour of flaves. In {uch cafes the 
Not burt- innocent maple fugar will always be preferred. ‘It has been 
fultothe fgid, that fugar injures the teeth’; but this opinion now 
Bites thas fo few advocates, that it does not deferve a ferious re- 

futation.” 

In the account which we have given above of the method 
of cultivating and manufaéturing fugar, we have had in our 
eye the plantations-in the Weft Indies, where flaves alone are 
employed 5 but we feel a peculiar pleafure in having it in our 

43 power to add a fhort defcription of the method ufed in the 
Sugar-ma- Fat Indies, becaufe there fugar is manufaétured by free 
ie plan which is much mgre economical than what is 
an the Eaft I iat? : 

Indies by followed in the Weft Indies. The account which we mean 
freemen, to give is.an extraét from the report of the committee of 
Privy-council for trade on the fubjeét of the African flave- 
trade, drawn up by Mr Botham. We fhall give it in the 


‘author’s own words. 


“¢ Having ‘been for two years in the Englifh and French- 


Weft-Indian iflands, and fince conduéted fugar eftates in 
the Eaft-Indies; before the abolition of the flave-trade was 
Pe agitated in parhament, it may be defirable to know that 
©faupe- fugar of-a fuperior quality and inferior price to that in our 
nee quality jfjands is produced in the Eaft-Indies; that the culture of 
pang * the cane, the manufature of the fugar and arrack, is, with 
price. thefe material advantages, carried on by free people. China, 
Bengal, the coaft-of Malabar, all produce quantities of fugar 
and {pirits ; ‘but as the moft confiderable growth of the cane 
is’ carried on near Batavia, I fhall explain the improved 
manner in which fugar eftates are there conducted. The 
proprietor of the eftate is generally a wealthy Dutchman, 
who has ere&ted on it fubftantial mills, boiling and curing 
48 houfes. He rents this eftate to a Chinefe, who refides on 
Siow fugar jt as a fuperintendant ; and this renter ({uppofing the eftate 
dai a .to-confift of 3c¢0 or more acres) relets it to freemen in par- 
pasar hy * cels of s0 or 60 on thefe conditions: “ That they hall 
plant it in canes, and receive fo much per pecul of 133+ 
pounds for every pecul of fugar that the canes fhall pro- 

duce.” 

When crop time comes on, the fuperintendant collects a 
fufficient number of perfons from the adjacent towns or villa. 
ges, and takes off his crop as follows. ‘Io any fet of tradef- 
men who bring their carts and buffaloes he agrees to give 
fuch a price per pecul to cut all his crop of canes, carry them 
to the mill and grind them. A fecond to boil them fer pecul. 
A third to clay them and bafket them for market per pecul. 
So that by this method of condu@ting a fugar eftate the 
renter knows to a certainty what the produce of it will coft 
him per pecul. He has not any permanent or unnecefla- 
ry expence ; for when the crop is taken off, the tafkmen 
return to their feveral purfuits in the towns and villages 
they came from; and there only remains the cane planters 
aho are preparing the next year’scrop. ‘T’his hike all other 
complex arts, by being divided into feveral branches, renders 
the labour cheaper and the work more perfe¢tly done, 

Only clayed fugars are made at Batavia; thefe are in quality 
equal to the beft fort from the Weft Indies, and are fold fo 
jow from the fugar eftates as eighteen fhillings fterling per 
gecul of 133%libs. This is not the felling price to the 
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trader at Batavia, as the government there is arbitrary, and 
g ’ 
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fuzar fubjeét{to duties impofed at will, ‘The Sbabander ex- 
aéts a dollar per pecul on all fugar exported, The price of 
common labour is from gd to 1od per day. By the method 
of carrying on the fugar eftates, the tafkmen gain confider. 
ably more than this not only from working extraordinary 
hours, but from being confidered artifts in their feveral 
branches. "They do not make fpirits on the fugar eftates. 
The melaffes is fent for fale to Batavia, where one dittillery 
may purchafe the produce of an hundred eftates. Here is 
a vatt faving and reduétien of the price of {pirits; not as 
in the Weft Indies, a dittillery, for each eftate ; many cen- 
tre in one, and arrack is fold at Batavia from 21 to 25 rix- 
dollars per leaguer of 160 gallons; fay 8d per gallon. 


ie : 


: : as 
The Sugar Marre, (the acer faccharinum of Linneus), Defcri 
as well as the fugar-cane, produces a great quantity of fugar, of the} 


This tree grows in great numbers in the welftern counties 
of all the middle flates of the American union. Thofe 
which grow in New York and Pennfylvania yield the fugar 
in a greater quantity than thofe which grow on the waters 
of Ohio.—Thefe trees are generally found mixed with the 
beech, hemlock, white and water afh, the cucumber-tree, 
linden, afpen, butter nut, and wild cherry trees. ‘They 
fometimes appear in groves covering five or fix acres in a 
body, but they are more commonly interfperfed with fome 


ma 


ple 
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or all of the foreft trees which have been mentioned. From -7yam/ 
30 to 50 trees are generally found upon an acre of ground. of the] 
‘They grow only in the richeft foils, and frequently in ftony”'2” 

ground. Springs of the pureft water abound in their neigh? 


bourhood. ‘Chey are, when fully grown, as tall as the white 
and black oaks, and from two to three feet in diameter. 
They put forth a beautiful white bloffom in the fpring be- 
fore they fhow a fingle leaf. ‘The colour of the bloffom 
diftinguifhes them from the acer rubrum, or the common 
maple, which affords a bloffom of a red colour. ‘lhe wood 
of the fugar maple-tree is extremely inflammable, and is pre- 
ferred upon that account by hunters and furveyors for fire- 
wood. Its fmall branches are fo much impregnated with 
{ugar as to afford fupport to the cattle, horfes, and fheep 
of the firft fettlers, during the winter, before they are able 
to cultivate forage for that purpofe. Its afhes afford a 
great quantity of potafh, exceeded by few, or perhaps by 
none, of the trees that grow in the woods of the United 
States. The tree is fuppofed to arrive at its full grawth 
in the woods in twenty years. 


ciety, 


It is not injured by tapping ; on the contrary, the oftener Thes 


it is tapped, the more fyrup is obtained from it. 
refpe& it follows a law of animal fecretion. 


A fingle tree 


In this" * 
is tap 
the m 


had not only furvived, but flourifhed after forty-two tappings fyrup 


in the fame number of years. 


the fap, are demonftrated from the fuperior excellence of 
thofe trees which have been perforated in an hundred places, 
by a fmall wood-pecker which feeds upon the fap. ‘The 
trees, after having been wounded in this way, diftil the re- 
mains of their juice on the ground, and afterwards acquire 
a black colour. The fap of thetfe trees is much fweeter to 
the tafte than that which is obtained from trees which have 
not been previoufly wounded, and it affords mere fugar. 

From twenty-three gallons and one quart of fap, procured 
in twenty-four hours from only two of thefe dark coloured 
trees, Arthur Noble, Efq; of the flate of New York, ob- 
tained four pounds and thirteen ounces of good grained 
fugar. 


The effeéts of a yearly dif-taine 
charge of fap from the tree, in improving and increafing 


Wha 


A tree of an ordinary fize yields in a good feafon fromtity q 
twenty to thirty gallons of fap, from which are made fromw!' 


five to fix pounds of fugar. To this there are fometimes 


remarkable exceptions. Samuel Lowe, Efq; a juftice Fury 7 
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ar, peace in Montgomery county, in the flate of New York, which affords the fugar has ceafed to flow, fo that the mas Sugar | 
informed Arthur Noble, Efq; that he had made twenty nufa@ories of thefe different produéts . of the maple-tree, guiubee 
pounds and one ounce of fugar between the 14th and 23d by fucceeding, do not interfere with each other. ‘The 
of-April, in the year 1789, from a fingle tree that had melaffes may be made to compofe the bafis of a plea- 
been tapped for feveral fucceffive years before. {ant fummer beer. he fap of the maple is moreover ca- 
uane From the influence which culture has upon foreft and pable of affording a fpirit; but we hope this precious juice 
hight other trees, it has been fuppofed, that by tranfplanting the will never be proftituted to this ignoble purpofe. Should 
jen {ugar maple-tree into a garden, or by deftroying fuch other . the ufe of fugar in diet hecome more general in this coun- 
cul trees as fhelter it from the rays of the fun, the quantity ofthe try (fays Dr Rufh), it may tend to leflen the inclination 
fap miyht be inecreafed, and its quality much improved. A. or fuppofed neceflity for fpirits, for I have oblerved a relifh 
farmer in Northampton county, in the ftate of Pennfylvania, for {ugar in diet to be feldom accompanied. by a love for 
planted a number of thefe trees above twenty years ago in ftrong drink. 64 


There are feveral other vegetables raifed in our omnehen Er 
country which afford fugar;° as beet-roots, fxirrets, parfneps, “8'e4 set 


tains every year a pound of fugar. It was obferved former- many othee 
potatoes, celeri, red-cabbage ftalks, the young fhoots of in- 


his meadow, from three gallons of the fap of which he ob- 
| ly, that it required five or fix gallons of the fap of the trees 


vegetabiess 


bw hich grow inthe woods to produce the fame quantity offugar. 
q di- ‘The fap diftils from the wood of the tree. Trees which 
rom have been cut down in the winter for the fupport of the do- 
wood eftic animals of the new fettlers, yield a confiderable quan- 
e : ; : 
g tity of fap as foon as their tranks and limbs feel the rays 
ths of the fun in the fpring of the year. It is in confequence 
of the fap of thefe trees being equally diffufed through every 
part of them, that they live three years after they are 
girdled, that is, after a circular incifion is made through the 
bark into the fubfance of the tree for the purpofe of de- 
flroying it. It is remarkable that grafs thrives better under 
this tree in a meadow, than in fituations expofed to the con- 
ftant a@tion of the fun. The feafon for tapping the trees 
is in February, March, and April, according to the weather 
| which occurs in thefe months. 
created | Warm days and frefty nights are moft favourable to a 
warm plentiful difcharge of fap. ‘I'he quantity obtained in a day: 
sand from a tree is from five gallons to a pint, according to the 
y greater or lefs heat of the air. ” Mr Lowe informed Arthur 


r Noble, Efq; that he obtained near three and twenty. gallons 
of fap in one day (April 14. 1789.) from the fingle tree 

| which was before mentioned. Such inftances of a profu- 

52 fion of fap in fingle trees are however not very common. 

w the ‘There is always a fufpenfion of the difcharge of fap in the 


is drair-night if a froft fueceed a warm day. 


rom the the tree is made with an axe or an auger. 


The latter is 


preferred from experience of its advantages. The auger is 
introduced about three quarters of an inch, and in an a{cend: 
ing diretion (that the fap may not be frozen in a flow cur- 
rent in the mornings or evenings), and is afterwards deepen- 
ed pradually to the extent of two inches. A {pout is in-- 
troduced about half an inch into the hole made by this 
auger, and projeéts from three to twelve inches. from. the 
' tree. he {pout is generally made of the fumach or elder,. 
which ufually grows in the neighbourhood of: the fugar 
trees. The tree is firft tapped on the fouth fide; when the 


the north fide, from which an increafed difcharge takes 


place. ‘The fap flows from four to fix weeks, according to: 
Troughs large enough to. 
contain three or four gallons madé of white pine, or white: 


the temperature of the weather. 


ath, or of dried water ath, afpen, linden, poplar, or common 
maple, are placed’ under the fpout to. receive the fap, 
which is carried every day to a. large receiver, made of 
either of the trees before mentioned. From this receiver it 
| is conveyed, after being ftrained, to the boiler. 

DRiced We underftand that there are three modes of reducing 
fugar by the fap tofugar; by evaporation, by freezing, and by. boil: 
ee 
ics. expeditions. We are farther affured, that: the profit of.the 
| maple-tree is not confined to its fugar.. It’ affords. moft 
agreeable melaffes, and an excellent vinegar. ‘The fap 
which is fuitable for thefe purpofes is obtained after the fap 


The perforation in. 


difcharge of its fap begins to leffen, an opening is made on. 


ing ; ef which the latter is moft general, as being the moft: 


dian wheat. ‘I'he fugar is mott readily obtained from thefe, 
by making a tin@ture of the fubjeét in rectified fpirit of 
wine ; which, when faturated by heat, will depolit the fugar 
upon ftanding in the cold. 


Sucar of Milk. See Sugar of Mirx. 
Acid of Sucar. See Cuemistry-Lndex. 
SUGILLATION, in medicine, an extravafation of 


blood in the coats of the eye,. which at firft appears of a red- 
dith colour, and afterwards livid or black. If the diforder is: 
great, bleeding and purging are proper, as are alfo difcutients. 
SUICIDE, the crime of felf-murder, or the perfon who: 
commits. it. ae 
We have often wifhed to fee a hiftory of crimes drawn: 
up by aman of ability and refearch. In this hiftory we 
would propofe that the author fhould defcribe the crimes pe- 
culiar to different nations in the different ftages of fociety,. 
and the changes which they undergo in the progrefs of ci- 
vilization. A‘ter having arranged the hiftorical facts, he- 
might, by comparing them with the religion and the know-- 
ledge of the people, deduce fome important general conclu- 
fions, which would lead to a difcovery of the caufe of crimesy, 
and of the remedy moft proper to be applied: Some 
crimes are peculiar to certain ftages of fociety, fome to. cer-- 
tain nations, &c.- pi 
Suicide is one of thofe crimes which we-are led to believe suicide 
not common among favage nations. The firft inftances of among. the 
it recorded in the Jewifh.hiftory are thofe of Saul and Ahi- Jews, 
tophel; for we do not think the death of Samfon:a: proper 
example. We have no reafon to fuppofe that it became 
common.among the. Jews till their. wars-with the. Romans, . 
when multitudes flaughtered themfelves that. they might not. 
fall alive into the hands of their enemies. But at this pe-- 
riod the Jews were a moft-defperate. and abandoned race of: 
men, had corrupted the religion of their fathers, and reject-- 
ed that. pure fyftem which. their promifed Meffiah came to» 
Jerufalem to:announce. : 
When it became remarkable among the Greeks; we have Among thie: 
not. been able to difcover ; but it was: forbidden: by. Pytha- Greeks. . 
goras, as we learn from Athenzus, by Socrates and Ariftotle, . 
and by the Theban and Athenian laws. In the earliett 
ages-of the Roman republic.it was feldom committed ; but: 
when laxury and the Epicurean and Stoical philofophy had: 
corrupted the fimplicity and virtue of the. Roman character, ; 
then they: began to feek fhelter in fuicide from their misfor- 


‘tunés or the effe&ts of their own vices. 


The religious principles of the. bramins:of India led them The ae 
to admire: fuicide on particular: oceafidns. as honourable, mins and’ 
Accuftomed‘to abitinence, mortification, and the contempt Gentooss- 
of death, they. confidered it as a» mark.of weaknefs-of mind 
to fubmit.to the. infirmities of old age. We. are. informed’ 
that the modern Gentoos, who {till in moft things-.contorm 
to the cuftoms of their anceftors, when -old'and intirm, arec 
frequently brought. to the. banks.of rivers,. cauraiaeuir Wh 

thosec 


xu 
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Suicide. thofe of the Ganves, that they may die in its facred ftreams, 
which they believe can wath away the guilt of their fins. 

Sulina "s But the maxims of the bramins, which have encouraged 
iA hg de this practice, we are afflured by Mr Holwell, are a corrun- 
tion of the dogtrines of the Shaftah, which pofitively forbid 

fuicide under the fevereft punifhment. . The pradtice which 
__ religion or affection has eftablifhed among the Gentoos for 
“‘women at the death of their hufbands to burn themfelves 
alive on the funeral pile, we do not think ought to be con- 
fidered as fuicide, as we are not anxious to extend the mean- 
ing of the word; for were we to extend it thus far, it would 
be as proper to apply it to thofe who choofe rather to die in 
battle than make their efeape at the expence of their ho- 
nour. ‘hus we fhould condemn as fuicides the brave Spar- 
tans who died at 'Thermopyle in defence of their country : 
we fhould alfo be obliged to apply the fame difgraceful epi- 
thet to all thofe well-meaning but weak-minded Chriftians 
in this ifland, who in the laft century chofe rather to die as 
martyrs than comply with commands which were not mo- 
rally wrong. According to the Gentoo laws, “it is proper 
for a woman after her hufband’s death to burn herfelf in 
the fire with his corpie. Every woman who thus burns 
fhall remain in paradife with her hufband three crore and 
fifty lacks of years. If fhe cannot, fhe muft in that cafe 
preferve an inviolable chaftity. If fhe remain chafte, fhe 
goes to paradife; and if fhe do not preferve her chaftity, fhe 

4 goes to hell.” 

Among the A cuftom fimilar to this prevailed among many nations 
Ric Lee the continent of America. When a chief died, a cer- 
America. tain number of his wives, of his favourites, and of his flaves, 
were put to death, and interred together with him, that he 

‘might appear with the fame dignity in his future ftation, 

and be waited upon by the fame attendants. ‘This perfua- 
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fion is fo deeply rooted, that many of their retainers offer 
themf{elves as victims; and the fame cuftom prevails in many 
5 of the negro nations in Africa. 


If we can believe the hiftorians of Japan, voluntary death 
is common in that empire. The devotees of the idol A- 
mida drown themfelves in his prefence, attended by their re- 
lations and friends, and feveral of the priefts, who all con- 
fider the devoted perfon as a faint who is gone to everlatt- 
ing happinefs. Such being the fuppofed honours appro- 
Hifory of priated to a voluntary death, it is not furprifing that the Ja- 
sha panefe anxioufly cherifh a contempt of life. Accordin,ly 
ol wit 38a part of the education of their children « to repeat 
poems in which the virtues of their anceftors are celebrated, 
an utter contempt of life is inculcated, and fuicide is fet up 
6 ‘as the moft heroic of aétions.” 

S:ythians, A notion feems alfo to have prevailed among the an- 
cient Scythian tribes, that it was pufillanimous and ig- 
noble for a man whofe ftrength was wafted with difeafe 
or infirmity, fo as to be ufelefs to the community, to con- 
tinue to live. It was reckoned an heroic aétion volun- 
tarily to feek that death which he had not the good for. 
tune to meet in the field of battle. Perverfion of moral 
feeling does not {pring up, we hope, fpontaneoufly in any 
nation, but is produced by fome peculiarities of fituation. 
A wandering people like the Scythians, who roamed about 
from place to place, mizht often find it impoffible to attend 
the fick, or to fupply from their precarious ftore the wants 
of the aged and infirm. ‘The aged and infirm themfelves, no 
lo .ger able to fupport the chara&ter of warriors, would find 
tl emfelves unhappy. In this.way the pra¢tice of putting to 
death fuch perfons as were ufelefs to the community might 
originate, and afterwards be inculcated as honourable ; but 
he who put an end to his infirmities by his own hand, ob- 

tained a character ftill more illuftrious. 


The tribes of Scandinavia, which worfhipped Odin the 
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‘« father of flaughter,” were taucht, that dying in the field of Sule 
battle was the moft glorious eveat that could befal them. 
‘This was a maxim fuited to a warlike nation. Ip order ta 
* ais is f And 
eftablifh it more firmly in the mind, all were excluded from dinavi 
Odin’s feaft of heroes who died a natural death. In Afgar- 
dia ftood the hall of Odin; where, feated on a throne, he 
received the fouls of his departed heroes. This place was 
called Va/halla, fignifying * the hall of thofe who died by 
violence.’? Natural death beinz thus deemed inglorious, and 
punithed with exclufion from Valhalla the paradife of Odin, 
he who could net enjoy death in the field of battle was led 
to feek it by his own hands when fickneds or old age begaa 
toaffal him. In fuch a nation fuicide mutt have been very . 
common. g 
As fuicide prevailed much in the decline of the Roman!t pref 
empire, when luxury, licentioufnefs, proflizacy, and falfecd ma 
philofophy, pervaded the world, fo it continued to prevail fa 
even after Chriftianity was eftablifhed. The Romans, when ae e 
they became converts to Chriftianity, did not renounce their pire. 9 
ancient prejudices and falfe opinions, but blended them with 
the new religion which they embraced. The Gothic na. 
tions alfo, who fubverted the Roman empire, while they re. 
cetved the Chriftian religion, adhered to many of their for- 
mer opinions and manners. Among other criminal practices 
which were retained by the Romans and their conquerors, 
that of fuicide was one; but the principles from which it 
proceeded were explained, fo as to appear more agreeable 
to the new fyitem which they had efpoufed. It was com. 
mitted, either to fecure from the danger of apoftacy, to 
procure the honour of martyrdom, or to preferve the crown 
of vireinity. 
When we defcend to modern times, we lament to find fo Too 2 
many inftances of fuicide among the mott polifhed nations, who mon ia 
have the beit opportunities of knowing the atrocity of that un-“e') 4 
natural crime. ‘The Englith have long been reproached by to- ar 
reizners for the frequent commiffion of it; and the « gloomy & ola 
month of November’’ has been ftigmatized as the feafonthan if 
when itis moft common. But this difgraceful imputation, ‘he @ 
we think, may be juftly attributed, not to the greater fre. | 
quency of the crime in England than in other places, but a 
to the cuftom of publifhing in the new{papers every inftance : 
of fuicide which is known. Mr Moore, who lately publifh- 
ed a full inquiry into this fubje@, was at great pains to ob- 
tain accurate information concerning the perpetration of this Mercia 
crime in different countries. Mercier, who wrote in ye, (7a 
fays, that the annual number of fuicides in Paris was then ie 
about 150. He does not tell us how he came by the in-The nu 
formation; but we have the authority of the Abbé Fonta-ber of f 
na for afferting, that more perfons put an end to their lives “ies il 
in Paris than in London. ‘lhe Abbé had this information 4. , 
from the lieutenant of the police. Mr Moore was informed neva, & 
by one of the principal magiftrates of Geneva, that in that accordil 
city, which contains about, 25,000 inhabitants, the average ‘0 the ; 
number of fuicides is about eight. The average number ie 
{uicides, from what caufe foever, for the laft 28 years, has 
been 32 each year for London, Southwark, and Weftmin- 
fter. In Edinburgh, which contains 80,000 inhabitants, 
we are convinced the average number of fuicides does not 
exceed four. Mr Moore found, from. the accounts with 
which he was favoured by the feveral coroners of the coun- 
ty of Kent, that for the laft 18 years the number has been 
upwards of 32 each year. Kent is fuppofed to contain 
200,000 inhabitants, and London 800,000, It is ealy 
therefore to fee, that in the metropolis many inftances of 
fuicide muft occur which are never the fubjeét of legal in- 
quiry, and confequently never made known to the world. 
Whereas in the country towns and villages of Kent it is 
{carcely poffible to conceal fuch an action as felf-murder 


from 


ra - 

from the knowledge of the whole neighbourhood. The cal- Among the moral caufes which are fuppofed to co-ope- Suicide. 
culation therefore refpeGing Kent we may receive as true, rate in producing fuicide in Britain, the freedom of our con- ~~" 
while we muft increale the average number in London very ftitution and laws is reckoned one. That rational liber- y.4 frorat 
confiderably. Mr Moore computes the average number of 
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ty fhould have any tendency to. encourage crimes of atiycaufes, 


iI 
hat It might lead to fome interefting conclufions to compare pears fomewhat extraordinary, that fuicide in one country 
and tovether, not only the number of {uicides in different coun- fhould be occafioned by liberty, and in another by the want 
ae tries, but alfo the rank and principles, the fex and age, of of it. One of thefe opinions mutt be falfe, and it is furely 
som. thofe unhappy perfons by whom it has been committed. not difficult to diftinguifh which. 
, Mercier fays, that at Paris it was the lower ranks who were Humanity would in moft cafes difpofe us to to conclude, Not owing- 
i moft commonly guilty of it; that it was moftly committed that fuicide is the effect of infanity, were there not fo many always to 
: in garrets or hired lodgings ; and that it proceeded from po- inftances of cool deliberate felfmurder, ‘l’hat fuicide is an afeMey 
| verty and oppreffion, A great many, he fays, wrote letters unnatural crime, which none but a madman would commit, 
to the magiftrates before their death. Myr Moore’s corre- compaffion indeed may fuppofe: but the murder of a wife, 
: fpondent frem Geneva informed him, that from the year a father, or a child, are alfo unnatural ; yet compaffion does 
| 1777 to 1787 more than 100 fuicides were committed — not teach us in all cafes to afcribe fuch a crime to madnefs. 
pre's in Geneva; that two-thirds of thefe unfortunate perfons Paflion may often arife to fuch a height of outrage as to be 
oe were men; that few of the clerical order have been known  fearcely diftnguifhable trom madnefs in its fymptoms and 
Caufs to commit it; and that it is not fo much the end of anim- its effe@s; yet we always make a diftin@tion ‘between 
wicide. moral, irreligious, diffipated life, as the effe&t of melancholy that madnefs which arifes from difeafe and that which is 
and poverty. By the information obtained from the coro- owing to a violent perturbation of mind, If a perfon be 
ners of Kent, it appears, that of the 32, three-fourths have capable of managinz his wordly affairs, of making:a will, 
deftroyed themfelves by hanging; that the proportion of and of difpofing of his property, immediately betore his 
males to females has been about two-thirds of the former; death, or after he formed the refolution of dying by his 
that no one feafon of the year is more diftinguifhed for this own hands, fuch a man is not to be confidered as in- 
crime than another; and-that fuicide is upon the increafe. fane. fee 
Our accounts refpecting the city of London are very im- Rut though a regard for truth prevents.us from afcribing But often 
perfect ; but we think ourfelves intitled to conclude, that fuicide in all cafes to infanity, we muft afcribe it either toalfo to vie 
fuicide is more common among the great and wealthy than infanity or to vicious paffion. Thefe two diviftons, we “ious pats 
among the lower ranks, and that it is ufually the effet of imagine, will comprehend every fpecies of it, whether ari- Ws 
‘3s. Gaming and diffipation. fing from melancholy, tedium vite or ennui, dilappointment 
yfical Thofe who have inquired into the caufes of fuicide in in {chemes of ambition or love, pride, gaming, or a defire to 
festo Britain have enumerated many phyfical as well as moral avoid the fhame of a public execution ; paffions which are of- 
. caufes. ‘Chey have afcribed it to the variablenefs of our cli- ten increafed by falfe views of God, of man, and of a future 
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{uicides in Enzland every year at a thoufand ; but the prin- 
ciples on which he founds this opinion are fo imperteé& and 
vague, that we do not think it can be depended on as co- 
ming near the truth, 


mate, to the great ufe of animal food, to ftrong: {pirituous 

iquors, to tea, and to the fulphuteous exhalations of the 
yit:coal ufed as fuel, which are faid to produce a depreffion 
of fpirits and nervous affetions. Of our climate, we have 
no caufe to complain, nor have we any reafon to impute 
any of our vices to its influence. ‘!’here are many climates 
much more unfavourable where fuicide is fearcely known. 
"Chat an exceffive quantity of grofs animal food, or of ftrong 
liqnors, or of tea; will powerfully affect the human confti- 
tution, we will not deny: but before we confider thele as 
caufes, it muft firft be determined, whether thofe who are 
guilty of felfmurder be much addiéted to them ; and if they 
are, whether there be not other caufes much more violent in 
their nature which have operated on their mind; for we 
ought not rafhly to attribute vicious effects to any of thofe 
things which feem to have been created on purpofe for the 
comfort ‘or convenience of man. Weare rather furprifed to 
find that coal is mentioned even as a diftant caufe of fuicide; 
for itis one of the bleffines of our ifland: and a good coal 
fire we have always found rather conducive to good ‘fpirits 


‘than injurious to them. 
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kind, a Chriftian philofopher can never allow ; for fuch an 
opinion is totally difcountenanced by enlightened views of 
nature, Mercier has afcribed the frequency of fuicide in 
Paris to the opprefiion of the late government. Now it aps 


fate, arifing from deifm and infidelity. If thefe be the caufes 
of fuicide in modern time, what a diigraceful contratt do they 
form to thofe principles which aGtuated many of the ancient 
philofophers, the Gentoos, the Japanefe, and the worfhippers of 
Odin? When they committed fuicide, they committed it from 
principle, from a belief of its lawfulnefs, and the hope of bee - 
ing rewarded for what they judged an honourable facrifice. 
But in modern times, we are forry to fay, when it 1s not 
the effe& of madnefs, it is the effect of vice: and when it - 
is the effe€t of vice, it proves that the vicious paffions are 
then indulged to the highett degree ; for there is no crime 
which a mancan commit that is fo ftrong a fympton of thevio- 
lence of particular paffions, It is from not attending to this 
circumftance, that it has been found fo difficult to refute the 
arzuments in favour of fuicide. Ifthe criminality ef fui- 
cide be confined merely to the violent action, many apologies 
may be made for it; but if it be confidered folely as the 
effe& of vice, as the ftrongeft fymptom of ungoverned paf- 
fion, hé who undertakes its defence muft undertake the de- 
fence of what all men will loudly condemn (a). 
It is unneceffary then to enter particularly into the argu- 
ments 
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(a) Several of the heathens entertained a very juft fenfe of the atrocity of fuicide. 


vintus Curtius introduces Da- 


rius with the following fpeech, when he had loft his empire: ‘ I wait (fays the unfortunate monarch) the iflue of my 
fate: you wonder, perhaps, that I do not terminate my own life; but I choofe rather to die by the crime of another 


than by my own. 


We cannot refufe ourfelves the pleafure of prefenting to our readers the following beautiful paflage upon this fubje& 


from Fitzofborne’s letters*: “ Tfam perfuaded (fays this elegant writer) this difguft of life is frequently indulged out of Ax Letter 
principle of mere vanity. It is efteemed as a mark of uncommon refinement, 


and as placing a man above the ordinary jy, 
level 


Suicide. 


Unnecef- 
fary to en- 


Bao 


ments of thofe cafuifts who have undertaken the defpicable 
office of advocates for the crime of fuicide. ‘Their talents 
might furely have been employed more ufefully to the world, 
and more honourably to themfelves, than in pleading for a 


ter into theerime which, if it were committed by every man to whom 
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their principles would make it lawful, would totally deftroy 
ome of the nobleft virtues, fortitude, patience, and refigna- 
tion; nay, would deftroy fociety itfelf, and teach us to 
defpife the opinion that this world is a ftate of preparation 
for another. ‘I came into life without my own confent, 
and may I not quit it at pleafure :”’ (fay the advocates for 
fuicide). Tf, becaufe we came into life without our own con- 
fent, we might quit it at pleafure, why may we not {pend 
our life alfo as we pleafe? Why may we not rob and 
murder, and commit every kind of crime, if mere inclination 
is to be the rule of ation? ‘Thus upon the principles of 
fuicide the highwayman and murderer may reafon, and every 
man may find a fufficient apology for any crime which he 
is tempted to commit. Or this abfurdity may be otherwife 
an{wered ; As we came into life without our own confent, 
we muft have come with the confent of fome other being ; 
and logic fays, that with the confent of that Being only can 
we lawfully quit it. 

It is fufficient fhortly to fay, that fuicide is contrary to 
the ftrongeft principle of the human conftitution, felf-pre- 
fervation ; that it is rebellion againft God; that it is cruel- 
ty to the feelings and reputation, and often takes away 
the fubfiftence of a wife, a child, or a father ; that it proves 
a want of fortitude to brave misfortunes ; that it delivers 
only from imagined to plunge into real evils. We may 
add, that almoit every inftance of fuicide of which we have 
heard was rafh, imprudent, and premature, interrupted a 
ufeful life, or prevented a more honourable death. Had 
Cato’s pride permitted him to yield himfelf to the genero- 
fity of Cefar, his charaéter and his influence might have con- 
tributed to retard the flavery of his country, which his 
death tended to haften. Had Brutus and Caffius not exe- 
cuted the fatal refolution which they had formed, of dying 
by their own hands in cafe of misfortune, the battle of 
Philippi might have had a very different iffue. Had Han- 
nibal {urrendered himfelf to the Romans, inflead of fwallow- 
ing pcifon, he would have gained «more glory in braving 
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their tortures than he won in the battle of Canne; for to Suid 
die innocently and heroically is the greateft exertion of hu- —~ 
man fortitude. 18 
As fuicide was deemed a crime by the moft illuftrious and How 
virtuous of the Greek and Roman philofophers, it was cone ne 
fidered as a crime by the laws, and treated with ignomi-Gern.,| 
ny. By the law of Thebes fuicides were to have no ho- 
nours paid to their memory +. ‘The Athenian law ordain. , Petite 
ed the hand which committed the deed to be cut off, and ment. i 
burned apart from the reft of the body. The body was not Lees 4 
buried with the ufual folemnities, but was ignontinioufly “7? P* 
thrown into fome pit, In Cea and Maffilia (the ancient Mare 
JSeilles), it was confidered as a crime againft the ftate; and it 
was therefore neceflary for thofe who withed to deftroy 
themfelves to obtain permiffion from the maviftrates. § Plu- 
tarch acquainis us, that an unaccountable paffion for fui- oh 
cide. feized the Milefian virgins; from indulging which yes of J 
they could not be prevented by the tears and entreaties of men. 
parents and friends : but what perfuafion and entreaty could 
not effect was accomplifhed by very different means. A 
decree was iffued, “ that the body of every young woman 
who hanged herfelf fhould be dragged naked through the 
ftreets by the fame rope with which fhe had committed the 
deed.” This wife edict put a complete itop to the extraor- 
dinary frenzy, and fuicide was no longer committed by the 
virgins of Miletus. | . 
In the early part of the Roman hiftory there feems to By hal 
have been feldom occafion for framing any laws again{ft fut-Romam 
cide. ‘The only inftance recorded occurs in the reign of 1 
Tarquinius Prifcus. The foldiers who were appointed to 
make drains and common fewers, thinking themfelves dif- 
graced by fuch fervile offices, put themfelves to death in 
great numbers. ‘The king ordered the bodies of all the felf 
murderers to be expofed on croffes, and this put an effec 
tual flop to the practice. It is doubtful whether there was 
any ftanding law againft fuicide during the exiltence of the 
republic ; but during the reign of the emperors it was 
thought proper to lay it under certain regulations, though 
not abfolutely to condemn it as a crime. In Juftinian’s Di- Lib. xt 
° 5 . a 1” xX 
gefts there is alaw, by which it was enaéted, “ that if per- Tic. a 
fons accufed, or who had been found guilty, of any crime par, 3. 
fhould make away with themfelves, their effe@ts fhould be 
confifcated.’” 
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fevel of hiis {pecies, to feem fuperior to the vulgar feelings of happinefs. True good fenfe, however, moft certainly con- 
fifts not in defpifing, but in managing our flock of life ta the beft advantage, as a cheerful acquiefcence in the meafures 


of Providence is one of the ftrongeft fymptoms of a well confiittuted mind.  Self-wearinefs is a circumftance that ever 
attends folly ; and to condemn our being is the greateft, and indeed the peculiar infirmity, of human nature. It is a no- 
ble fentiment which ‘Tully puts into the mouth of Cato, in his Treatife upon old Age ; Non /ubet mi: ({ays that venerable 
Roman) deplorare vitam, quod multi, et ii doi, Jape fecerunt ; neque me vixiffe panitet : quoniam, ita vixi, ut non frujira me 
uatum exiftimem. 

“Tris in the power, indeed, of but a very {mall portion of mankind to a&@ the fame glorious part that afforded fuch high 
fatisfaction to this diftinguifhed patriot ; but the number is yet far more inconfiderable of thofe who cannot, in any ita» 
tion, fecure themfelves a fufficient fund of complacency to render life ju@ly valuable. Who is it that is placed-out of the 
reach of the higheft of all gratifications, thofe of the generous affections, and that cannot provide for his own happinefs, 
by contributing fomething to the welfare of others? As this difeafe of the mind generally breaks out with moft vio« 
lence in thofe who are fuppofed to be endowed with a. greater delicacy of tafte and reafon than is the ufual allotment of 
their fellow-creatures, one may afk them, whether there is any fatiety in the purfuits of ufeful knowledge ? or, if one 
can ever be weary of benefiting mankind? ‘Will not the fine arts fupply a lafting feaft to the mind? er, can there be 
wanting a pleafurable enjoyment, fo long as there remains even one advantageous truth to be difcovered or confirmed 2 
To complain that lite has no joys, while there is a fingle creature whom, we can relieve by our bounty, affift by our coun- 
fels, or enliven by our prefence is, to lament the lois of that which we poffefs, and is juit as rational as to die for thir 
with the cup in our hands. But the misfortune is, when a, man is fettled into.a habit of receiving .all his pleafures from 
the mere ielfifh indulgences, he wears out of his mind the relifh of every nobler enjoyment, at the {ame time that his 
powers. of the fenfual kind are growing more languid by each repetition. It is no. wonder, therefore, he fhould All up 
the meafure of his gratifications long before he his completed the circle of his duration; and either wretchedly it dawa 
the remainder of his days in difcontent, or rafhly throw. them up in defpair? 
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tte confileated,”? But this punifhment only took place when 
{j confifcation of goods happened to be the penalty appointed 
Bt; by the law for the crime of which the felf-murderer was 
accufed or found guilty, and was not inflicted, for fuicide 
> committed in any other cireumttances, 
oe When the Chriftian church had extended its jurifdi€tion 
tians. in the Roman empire, it was decreed in the fixth century, 
that no commemoration fhould be made in the eucharift for 
{uch as deftroyed themfelves ; neither {hould their bodies be 
carried out to burial with pfalms, nor have the ufual fervice 
faid over them. ‘This ecclefiaftical law continued till the re- 
. formation, when it was admitted into the ftatute code of Eng- 
| land by the authority of parliament. As an additional punith- 
ment, however, confifcation of land and goods feems to have 
Legibusbeen adopted trom the Danes, as we learn from Bra¢ton {. 
vjuete- At prefent the puntfhment confifts in confifcating all the 
“4, perfonal property of a felo de fe for the ule of the crown, 
frac, and in excluding his body from interment in confecrated 
ground, The warrant of the coroner requires that the bo- 
dy fhould be buried in fome public highway, and a ftake 
driven through it to increafe the ignominy. 
To inquire into the prevalence and caufes of crimes, in or- 
cult to : OSA . 
fe apy. der to difcover themoftjudicious methods of preventing them, 
ment is the duty of the patriot and the Chriftian. Suicide, we 
would find, is acommon and an increafing evil: but it isa difficult 
n effee- matter to find an effectual remedy ; for what motives can 
ee be held out fufficient to influence that man’s mind who 
is deaf to the voice of nature {peaking within him, and 
to the voice of nature’s God declaring that he is fta- 
tioned at a poft which it is his duty to maintain? His re- 
putation and property are indeed within the reach of the 
laws, his body may be treated with ignominy, and his pro- 
perty confifcated ; but this punifhment will not be a pre- 
ventive, even if it could be always inflited ; and that it is 
feldom infli@ed, though the laws have decreed it, is well 
known. ‘The humanity of the prefent age difpofes us to 
fympathife with the relations of the deceafed, inftead of 
demanding that the fentence of the law fhould be exe- 
cuted. It is a generally received opinion, and a juft one, 
that punifhments decreed by human laws fhould be direéted 
only againft fuch crimes as are injurious ta fociety; but 
when it is hence inferred, that fuicide ought not to be fub- 
ject to the cognizance of human laws, every rule of logic is 
violated. There is no man, however mean in ftation and 
in talents, whofe life may not, on fome occafions, be ufeful 
to the community at large ; and to conclude, that a perfon 
who fancies himfelf ufelefs may therefore lawfully put a 
period to his life, is as falfe reafoning as it would be to 
conclude, that by killing a poor man, who lives on the public, 
we fhould perform an aétion not only innocent but meritori- 
ous, as we fhould thereby free fociety from one of its burdens. 
SUIDAS, a Greek writer, according to fome, flourifhed 
in the 11th century, under the reign of the Emperor Alexius 
Comnenus; according to others, before the roth century. 
He wrote in Greek an Hiftorical and Geographical Diétio- 
nary or Lexicon; a work which, though not always ftrict- 
ly accurate, is neverthelefs of great importance, as it con- 
tains many things taken from the ancients that are no- 
where elfe to be found. The beft edition of Suidas is 
that of Kuifter, in Greek and Latin, with notes, printed 
| ~ in 3 vols fol. which has been much improved by Toup. 

Lapis SUILLUS. See Sawine-Srowe. 

SUIT, is ufed in different fenfes; as, 1. Suit of court, 
or fuit-fervice, which is an attendance the tenant owes to 
his lord’s court. 2. Suit-covenant, where a perfon has co- 
venanted to do fervice in the court of the lord. 3. Suit- 
cuftom, which is where one and his anceftors have owed 
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fait time out of mind. 4, It is ufled for a petition to the 
king or any perfon of dignity, where a lord diftrains his te- 
nant for fuit, and none is due. In thig cafe, the party 
may have an attachment againft him to appear in the king’s 
court. 

Suit, in law, the fame with a€tion. ‘The Romans in. 
troduced pretty early fet forms for actions and {uits into their 
law, after. the example of the Greeks; and made it a rule, 
that each injury fhould be redrefled by its proper remedy 
only. % Aétiones, (fay the Pandetts) compofite funt quiius 
inter fe homines difceptarent, quas aéiones ne populus prout vellet 
inflitueret, certas folemnefque effe voluerunt,”’ The forms of 
thefe a€tions were orizinally preferved in the books of the 
pontifical college as choice and ineftimable fecrets, till one 
Cneius Flavius, the fecretary of Appius Claudius, ftole a 
eopy and publifhed them to the peaple. The corceal- 
ment was ridiculous: but the eftablifhment of fome ftand- 
ard was undoubtedly neceffary to fix the true ftate of a que- Black). 
ftion of right ; left, in a long and arbitrary procefs, it might Comment 
be fhifted continually, and be at length no longer difcerni- 
ble. Or, as Cicero exprefles it, ‘* funt jura, /unt formule, 
de omnibus rebus conftituta, ne quis aut in genere injuria, aut in 
ratione adionis, errare pofit. LExpreffe. enim funt ex univ/cu- 
Julque damno, dolore, incommodo, calamitate, injuria, publica & 
pretore formule, ad quas privata lis accommodatur.”’? And in 
the fame manner Bra¢ton, {peaking of the original writs 
upon which all our aétions are founded, declares them to 
be fixed and immutable, unlefs by authority of parliament. 
And all the modern legiflators of Europe have found it 
expedient, from the fame reafons, to fall into the fame 
or a fimilar method. In England, the feveral fuits, or re- 
medial inftruments of jultice, are, from the fubje&t of them, > 
diftinguifhed into three kinds; aétions perfona/, real, and 
mixed. 

Perfonal ations are fuch whereby a man claims a debt, 

-or perfonal duty, or damages in lieu thereof; and likewife 

whereby a man claims a fatisfation in damages for fome in- 

jury done to his perfon or property. The former are faid 

to be founded upoyg contracts, the latter upon torts or 

wrongs: and they are the fame which the civil law calls 

“* adtiones in perfonam, que adverfus eum intenduntur qui ex 

contraétu vel deliGo obligatus eff aliquid dare vel concedere.’’ Of 
the former nature are all actions upon debt or promifes ; of 

the latter are all actions of trefpafles, nuifances, affaults, de- 

famatory words, and the like. 

Real actions (or, as they are called in the Mirror, feodal 

adions ), which concern real property only, are fuch where- 
by the plaintiff, here called the demandant, claims title to 
have any lands or tenements, rents, commons, or- other 
hereditaments, in fee-fimple, fee-tail, or for term of life. 
By thefe a€tions formerly all difputes concerning real 
eftates were decided; but they are now pretty generally 
laid afide in practice, upon account of the great nicety re- 
quired in their management, and the inconvenient length 
of their procefs; a much more expeditious method of try- 
ing titles being fince introduced, by other a€tions perfonal 
and mixed, : 

Mixed ations are fuits partaking of the mixture of the 
other two, wherein fome real property is demanded, and 
alfo perfonal damages for a wrong fuftained. As for in- 
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ftance, an aétion of walte: which is brought by him whe 
hath the inheritance, in remainder or reverfion, again{ft the 
tenant for life, who hath committed watte therein, to recover 
not only the land wafted, which would make it merely a 
real action; but alfo treble damages, in purfuance of the 
ftatute of Gloucefter, which is a perfonal recompenfe ; and 
fo both, being joined big denominate it a mixed aétian. 
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The orderly parts of a fuit are thefe; 1, The original 
writ, 2. The proce/t. 3. The pleadings. , 4. The iffue or 
demurrer. 5. The ¢ria/, 6. The judgment, and its inci- 
dents. 7. The proceedings ai nature of appeals. 8. The 
execution. See thefe articles. 

SULLY. See Bethune. 

SULPHAT', in the new chemical nomenclature, de- 
notes a compound of the fulphuric acid with fome other 
fubftance. 

SULPHUR, a well known fubftance, which is yellow, 
taftelefs, hard, brittle, and when rubbed becomes electric. 
Its f{pecific gravity is from 1,9 to 2,35. According to 
Bergman, it gently evaporates at 170, melts at 185, and 
flames at 302 of Fahrenheit. It burns with a blue flame, 
and a difagreeable fuffocating fmell; in clofe veflels it fu- 
blimes without decompofition, or only a decompofition pro- 
portionable to the quantity of air they contain; when melt- 
ed it becomes red, but recovers its colour on cooling. It 
is infoluble in water, though by long trituration it is {aid 
water will take up fome of it, but it is rather diffufed than 
diffolved in it ; neither can fpirit of wine unite to it, except 
when both are in a vaporous ftate, and then 72 parts of 
fpirit of wine take up 1, of fulphur ; it is foluble in hot oils, 
and alfo in fixed alkalis, both in the dry and liquid way ; 
it is decempofed by boiling in concentrated nitrous acid, 
partly decompofed and partly diflolved by the vitriolic and 
oxygenated muriatic acid. See Cuemistry-Jndex. 

Sulphur was formerly fuppofed to confift of fulphuric acid 
and phlogifton, in the proportion of 60 parts of the former 
to 40 of the latter; but by the mew fyftem which is now 
generally adopted, fulphur is reckoned a fimple fubftance, 
and the fulphuric acid a cqmpound of fulphur and oxygene 
or yital air. This conclufion is founded on the following 
fa&ts: 1. Sulphur does not burn unlefs vital air have accefs 
to it. 2. During combuttion it abforbs vital air from the 
atmof{phere. 


3. ‘he fulphuric produced by the combutftion 
of fulphur is equal in weight to the fulphur employed and 
the quantity of air that has been confumed. 

Sulphur is found fometimes pure, and fometimes in com- 


bination with other {ubftances. Of pure fulphur there are 
{even varieties. 1. ‘['ranfparent fulphur, in eight-fided cry- 
ftals, with two truncated pyramids. It is generally depo- 
fited by water on the fur'ace.of calcareons fpar. Cadiz 
fulphur is of this kind. 2. T'ranfparent fulphur in irregular 
fragments. Such is the fulphur of Switzerland. 3. Whi- 
tith pulverulent fulphur, depofated in filiceous geodes. In 
Franche Compté there are flints full of fulphur. 4. Pul- 
verulent fulphur depofited on the furface of mineral waters, 
fuch as thofe of Aix-la-Chapelle. 5. Cryftalline fulphur 


-that has been fublimed, found in the neighbourhood of 


yoleanoes. 6.'Pulverulent fulphur fublimed from volcanoes, 
found in abundance at Solfatara in the vicinity of Naples. 
7. Sulphur in ftalactites, formed by volcanic fires. 

Sulphur is alfo found united with different fubftances, as 
with metals, when it is called pyrites ; a fhort account of 
which may be feen under the article Prrites. Sometimes 
it is combined with calcareous earth, as in fetid calcareous 
ftonee and fwine-ftone. It has lately been difcovered, that 
fulphur is formed by a natural procels in animals and vege- 
tables beginning to \putrefy. It is found on ftable-walls 
and in privies. It is alfo extraGted from vegetables, from 
dock-root, cochlearia, &c. M. Deyeux obtained it. from 
the white of eggs. It has been alfo procured from horfe. 
dune. . 

The fulphur ufed in Great Britain is generally brought 
iz a pure {tate from volcanic countries, where it abounds in 
an inexhauftible quantity. It is well known, however, that 
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fome of the metallic ores in this country abound with it; Sulph 
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but from the common mode of purifying them, the fulphur 
is diffipated and loft. Dr Watfon has fhown, in a paper on 
lead-ore in the Philofophical T'ranfaétions, that not lefs than 
700 tons are annually diffipated in the various lead-mines of 
England. 

It is extratted from pyrites in the following manner in 
Saxony and Bohemia, The pyrites is put in {mall pieces 
into earthen tubes: one of the tubes is placed on a fur. 
nace, and the other paffes into a {quare veffel of caft iron 
containing water. ‘he fulphur is difanited by the heat 
from the pyrites, and pafles into the veffel; but it is then 
very impure. It is afterwards melted in an iron ladle, when 
the earthy and metallic particles are depofited by their 
weight, and the fulphur being light rifes tothe top. It is 
then poured off into a copper boiler, where it is farther pu- 
rified, and afterwards poured into cylindrical moulds of wood, 
from which it receives the fhape in which it is ufually fold. 

When melted fulphur is gently heated, it flies off ina 
yellow powder, which is called flowers of fulphur. The ope- 
ration 1s performed in this manner: Common fulphur in 
powder is put into an earthen cucurbit, to the top of which 
a number of earthen pots inferted in one another is fixed, 
known by the name of a/udels. The cucurbit is then heat- 
ed till the fulphur become liquid: it then rifes and attaches 
itfelf to the fides of the aludels. 

Sulphur combined with an alkali is called hepar fulphuris, 
hver of fulphur, becaufe it refembles in colour the liver of 
animals. In the French nomenclature it is called /ulphure, 
and by thofe Britifh chemifts who have adopted the new fyf. 
tem /u/phuret. 

Water decompofes the fulphuret. The fulphur is precis 
pitated by acids, when a particular gas is extricated com: 
monly called Azpatic gas, or, what is more expreflive of its 
compofition, /u/phurated hydrogenous gas. The fetor of this 
gas is infufferable, and is fatal to animals. It communicates 
a green colour to fyrup of violets, and burns with a light- 
blue flame. It aéts on metals and metallic oxides, efpecial- 
ly thofe of lead and bifmuth, which it foon blackens. It 
is decompofed by vital air ; and accordingly, when it comeg 
into conta& with atmofpheric air, a portion of the fulphur 
is feparated. For this reafon fulphureous waters do not 
contain genuine liver of fulphur. 

‘I'he mineral acids aét differently on fulphur. If the ful- 
phuric acid be boiled on fulphur, the acid acquires an am- 
ber colour, and a fulphureous fmell; the fulphur melts and 
{wims like oil. When cooled, it concretes into globules of 
a greenifh hue; but a {mall portion of the fulphur is diffol- 
yed in the acid, which may be precipitated by an alkali. 
‘The flaroing red nitrous acid aéts powerfully on fulphur. 
When poured upon melted falphur, it occafions detonation 
and inflammation. The common muriatic acid produces no 
effet upon it; but the oxygenated muriatic acid a€is upon 
it with force. 

Sulphur unites readily with all metallic fubftances, ex- 
cepting gold, platina, and zinc; at leaft we have not found 
the means of uniting it with thefe.dire@ly, and without 
fome* intermediate fubftance. The degrees of affinity with: 
which fulphur combines with thofe metals to which it may 
be readily united are different ; for it not only unites more 
eafily and abundantly with fome than with others, but it alfo: 
quits thofe with which it has a lefs affinity, to unite with 
others to which it has a ftronger affinity. 

The affinities of fulphur, according to Mr Geoffroy’s 
table, are, fixed alkali, iron, copper, lead, filver, regulus of 
antimony, mercury, and gold; and, according to Mr Gel- 
lert’s table, they are, iron, copper, tin, lead, filver, bifmuth, 

regulus, 


~ refinous purges do. 
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zing are marked in this table as being incapable of uniting 
with fulphur. 

‘The compounds formed by fulphur with different metals 
are different ; but all of them poflefs a metallic luftre, with- 
out any dutility : thefe combinations of fulphur and of me- 
tals are very frequently found in a natural fate. Almott 
all the metals which we dig from the earth are naturally 
found combined with fulphar, forming moft of the ores and 
metallic minerals, 

It is a curious phenomenon, that nitre mixed with fulphur 
burns rapidly, even in clofe veffels; this is eafily explained 
by the new fyftem. Nitre, when heat is applied to it, yields 
a great quantity of vital air; and fulphur is a combuftible 
body, or, which is the fame thing, has a ftrong attraction 
for vital air. As vital air is thus {upplied, which is the on- 
ly principle neceffary to combuition, communication with 
the atmofpheric air is unneceflary. The fulphur will burn 
till the whole vital air which the nitre furnifhes be confu- 
med. The produéts obtained by this procefs are different 
according to the proportions of nitre and fulphur which are 
employed. If eight parts of fulphur and one of nitre be fet 
on fire in a clofe veflel, fulphuric acid is produced ; and this 
ig the method by which oil of vitriol or ftrong fulphuric 
acid was formerly made in Great Britain. ‘Ihe veffels. in 
which the operation was performed were large glafs bal- 
loons, with very large fie each: containing 4oo or 500 
pints. But it was attended with great expence, on account 
of the high price and brittlenels of the balloons. A few 
years ago acheaper method has been attempted with fuc- 
cefg in France. ‘Uhe fulphur is burned on a kind of grid- 
irons, in large apartments lined with lead. As the acid con- 
denfes it is conveyed by gutters into a refervoir, and after- 
wards concentrated. It mutt be obferved, that the fulphu- 
ric acid thus obtained is always combined with a little ful- 
phur and fulphat: of pot-ath, a fmall quantity of alaminous 
fulphat and fulphat of lead; but thefe fubftances are in fo 
{mall a proportion, that for common ufe it is not neceflary 
to feparate them. If neceflary, however, it may eafily be 
done by diftilling the acid to drynefs. 

Gunpowder, the terrible effets of which are owing to 
its {trong tendency to combuttion, is a mixture of fulphur, 
nitre, and charcoal. (See Gunrpowner). But there is 
another mixture of which fulphur is an ingredient ftill more 
viclent in its effets: This: is called fulminating powder, and 
is compofed of three parts of nitre, two parts of the carbo- 
nate of pot-ath, and one of powdered fulphur. Thefe being 
elofely united together by trituration in a hot marble mortar, 
when expofed to a flight dexzree of heat, will melt, and 
produce a violent detonation like the report of a cannon. 
A dram of this mixture is fufficient for the experiment. 

Sulphur is of great ufe in chemiftry, in medicine, and 
the arts. Sulphur is ufeful in making fome fufions, preci- 
pitations, and feparations of metals and minerals; but is 
particularly ufeful; as being the fubfance from which the 
fulphuric acid is obtained. Hepar fulphuris is employed in 
chemiftry for making feveral folutions. 

Sulphur is employed in medicine both internally and ex- 
ternally. It is given either'in flowers or in lozenges, made 
up with fugar, or joined to magnefia, cryftals of tartar, 
manna, caffia, lenitive eleCtuary, &c. ‘T'wo or three drams 
generally prove laxative; and it is given in fuch dofes in 
eafes ot piles, of uterine, and other hcemorrhagies; becaufe 
it does not ftimulate nor heat during its operation, nor leave 
a difpofition to. coftivenefe, as rhubarb, aloes, and other het 
Sulphur was formerly much recom- 
mended in coughs and difeafes of the breaft, but of late its 
virtues as a pectoral have been much doubted. When ap- 
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. regulus of antimony, mercury, arfenic, and eobalt ; gold and 
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plied externally, it is mixed with fome undiuous fubflance, Sa'phur 


as hogs lard, butter, &c. and is rubbed on fuch parts of the 
body as are affected with eruptions. 

Some phyficians and chemitls, confidering that fulphur is 
infoluble in water, and capable of refifling the a€tion of mo 
menftruums, have affirmed, that it can produce no effect: 
when taken internally, fingle-and unaltered ; but this affer- 
tion feems to be without foundation; for it is certain, 
that the fweat and peripiration of thofe who take fulphur 
internally have a {mell evidently fulphureous. Befides, ful- 
phur is much more foluble than is generally believed. It is: 
attacked by all oily and faponaceous fubftances, and confe- 
quently by almoft all animal liquors. , 

We cannot eafily form a very diftin@ and clear idea of 
the manner in which fulphur acis. internally upon our bo- 
dies; but, from obfervations made upon its effects, it ap- 
pears to be dividing, ftimulating, and fomewhat heating : 
it principally aéts upon the perfpirable parts of the body,. 
the chief of which are the fin and lungs ; and from this. 
property it is particularly ufefyl in fome difeafes of thefe 
parts. ; 

Sulphur is alfo a powerful repellent, as appears from its 
curing feveral kinds of itch, merely by external application, 
in form of ointments and pomatums, Several mineral wa- 
ters, which are drunk or ufed as baths for fome difeates, owe: 
their good qualities to fulphur contained in them. 

Sulphur is allo ufed inYeveral arts. By means of it fine 
impreflions of engraved {tones are taken.. Matches are 
formed of it; and its utility as an ingredient.in the prepa- 
ration of gunpowder and fireworks is well known.  Laaftly, 
it is ufed for whitening wool, flk, and many other matters: 
expofed to its vapour diwing itscombuftion ; the colours and. 
rednefs of which could not be deftroyed by any other fub- 
flance, byt are quickly effaced by this acid vapour. . 

Suzpuvr-Wort, in botany. See Peucepanum. 

SULPHURIC.-acip, the name adopted by the French: 
chemitts for the vitriolic acid. It is formed by a combina- 
tion of fulphur with vital air, as defcribed under the article 
Sorruur, When fulphur is burned with a low degree of 
heat, it burns with a blue flame, and diffufes a fuftocating 
vapour, which, when colleéted, is called fulphureous acid, 
When fulphur is expoled to {trong heat it burns rapidly, 
and emits a lively white flame, and has no fmell ;. the refi- 
due is called /u/phuric acid. The fulphureous is a weaker 
acid than. the fulphuric, owing to its containing a lefs quan- 
tity of oxygene. 

SULPICIA, an ancient Roman poetefs, who lived un- 
der the reign of Domitian, and has been fo much admired) 
as to be termed the Roman Sappho. We have nothing, 
however, left of her writings but a fatire, or rather the 
fragment of one, againft Domitian, who publifhed a decree: 
for the banifhment of philofophers from Rome‘: which fa- 
tire is to be found in Scaliger’s. Appendix Virgiliana. She: 
is mentioned by Martial and Sidonius A pollinaris ; and is, 
faid to have addreffed a poem on conjugal love to her hul- 
band Calenus, a Roman knight. f 

SULPICIUS (Severus), an ecclefiaftical writer who 
flourifhed about the beginning of the sth century, and was. 
contemporary with Rufinusand St Jerome. . He was the dif- 
ciple of St Martin of fours, whofe life he has written ; and’ 
the friend of Paulinus bifhop of Nola, with whom he held. 
an intimate correfpondence. ‘The principal of his works. 


is his Aiforia Sacra, from the creation of the world to the 
contulate of Stilicho and Aurelian, about the year 400; in 
which his ftyle is elegant beyond the age he lived in, 
SULTAN, or Soupay, a title or appellation given to. 
the emperor of the ‘l'urks. 
Vattier will have the word Turkifh, and to fignify ding 
of 


Sultan. 


as 
» 
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ces Angrolipex and Mafend, about the year 1055: others 
will have it originally Perfian, alleging, in proof hereof, an 
ancient medal of Cofroe; others derive it from /o/danus, quaft 
Jolus dominus : others from the Hebrew vy, /chalat or Sheleth, 
“ torule, reign.” 

It had its rife under Mahmoud, fon of ScbeSteghin, the 
firft emperor of the dynaity of the Gaznevides, towards the 
clofe of the fourth century of the era of the Hegira : when 
that prince going to Segeltan to reduce Kalaf governor of 
that province, who affeéted the fovereignty, Kalaf was no 
Tooner advertifed of his coming than he went out to meet 
him, delivered the keys of his fortrefs, and owned him his 
fultan, that is, his lord or commander, ‘the title pleafed 
Mahmoud fo well, that he affumed it ever afterwards ; 
and from him it pafled to his defcendants, and to other Ma- 
hhometan princes. It is chiefly confined to the ‘Turkith and 
‘Perfian monarchs. 

SULZER (M.), a celebrated philofopher, was born at 

-§Winterthon, in the canton of Zurich, OGober 16. 1720. 
He was the youngeft of 25 children. His early education 
did not promife much, tho’ it was by no means neglected, 
He had little inclination for what is called in the {chools the 
Ttudy of Aumanity, and made but a {mall progrefs in the 
earned languages, which were to prepare him for the ftudy 
.of theology, for which profeffion his parents defigned him. 
At the age of 16, when he went to the academical fchool 
of Zurich, he had riot the {malleft notion of the {ciences, or 
of elegant literature, and ‘confequently no tafte for ftudy. 
"The firft incident that developed a hidden germ of philofo- 
phical genius, was his meeting with Wolfe’s Metaphyfics : 
this was the birth of his tafte for fcience ; but he wanted a 
guide. ‘The clergyman with whom he lodged was an ig- 
norant man; and the academical preleCtions were, as yet, 
above the reach of his comprehenfion. On the other hand, 
a fedentary life was not the thing he liked, nor to which he 
dad been accuftomed; and, moreover, a fociable turn of 
mind led him often into company, where he loft much time 
in frivolous amufements, yet without corrupting his morals. 
“Who, that obferved him at this period, fays Mr Formey in 
his Eulogium, would have thought that Sulzer would one 
day be numbered among the mof knowing and wife men 
of his time? ‘The learned Gefner was the inftrument of Pro- 
widence that rendered Sulzer’s inclination to ftudy trium- 
phant over his paffion for amufement and company. Ani- 
mated by the counfels and example of this worthy and learn- 
ed man, he applied himfelf to philofophy and mathematics 
with great ardour, and refumed the purfuit of Grecian lite- 
yature and the Oriental languages. ‘The contemplation of 
nature became his noble and favourite paffion. An ecclefi- 
aftical fettlement in a rural fcene, that-exhibited happy ob- 
jeéts and occafions for this delightful ftudy, began to render 
his days happy and ufeful ; and he publifhed, in 1741, Mo- 
ral Contemplations of the Works of Nature; and the year fol- 
lowing an Account of a journey he had made through the 
Alps ;. which fhowed, at the fame time, his knowledge of 
natural hiftory, and the tafte and fenfibility with which he 
furveyed the beauties of nature, and the grandeur and good- 
nefs of its Author. He afterwards became private tutor 
to a young gentleman at Magdeburg. _This procured him 
the acquaintance of Meflrs Maupertuis, Euler, and Sack, 
which opened to his merit the path of preferment, and ad- 
vanced him fucceffively to the place of mathematical profef- 
for in the King’s College at Berlin, in 1747; and to that of 
member of the Royal Academy in £750. 

In this laft quality he diftinguifhed himfelf in a very emi- 
nent manner, enriched the clafs of fpeculative philofophy 
with a great number of excellent memoirs, and was juitly 
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confidered as one of the firft-rate metaphyficians in Germa- 
ny. But hig genius was not confined to this branch of 
fcience. His Univerfal Theory of the Fine Arts is a valu- 
able production, A profound knowledge of the arts and 
fciences, and a perfect acquaintance with true tafte, are emi- 
nently difplayed in this work, and will fecure ta its author 
a permanent and diflinguifhed rank in the republic of let- 
ters. The firft volume of this excellent work-was publifh- 
ed in 1971, and the fecond in 1774. We fhall not here 
give a catalogue of the writings of M. Sulzer; but we can- 
not hélp mentioning his Remarks on the Philofophical Lays 
of the late Mr Hume, as a work of real merit, which does 
jultice to the acutene!s, while it often deteéts the fophittry, 
of the Britith Bayle. ‘The moral charaCter of M. Sulzer 
was amiable and virtuous: fociability and beneficence were 
its charaéteriftical lines ; and his virtues were animated by 
that facred philofophy that forms the Chriftian, ennobles 
man, and is the only fource of that heart-felt ferenity and 
fedate fortitude which fupport humanity, when every other 
object of confidence fails. His dying moments were calm, 
humble, and fublime ; and when he expired, the placid and 
compofed air of his countenance made his mourning friends 
doubt, for fome time, whether it was death or fleep that had 
fufpended his converfation. He had no enemy; and his friends 
were numerous, affectionate, and worthy of the tender re- 
turns he made them. 

‘l’he king of Pruffia diftinzuifhed him by repeated marks 
ef munificence and favour. We learn, however, that his 
royal proteétor had never feen him before the end of the 
year 1777, though he had been member of the academy 
trom the year 1750. ‘The audience, indeed, though late 
vouchfafed, was honourable to M. Sulzer, with whom the 
monarch converfed for a long time with the greateft affabili- 
ty and condefcenfion. 

SUM, fignifies the quantity that arifes from the addi. 
tion of two or more magnitudes, numbers, or quantities to- 

ether. 

SUMACH, in botany. See Ruvs. 

SUMATRA, an ifland of Afia, the moft weftern of 
the Sunda Iflands, and conftituting on that fide the boun- 
dary of the Eaftern Archipelago. Its general direétion is 
nearly north-weft and fouth-eaft. The equator divides it 
into almoft equal parts, the one extremity being in 5. 33. 
N. and the other in 5. 56. S. Lat. Acheen Head, at the 
north extremity of the ifland, is in longitude 95. 34. eait. 
It lies expofed on the fouth-weft fide to the Indian Ocean ; 
the north point ftretches into the bay of Bengal; to the 
north-eaft it is divided from the peninfula of Malacca by the 
ftraits of that name; to the eaft by the ftraits of Banca, 
from the ifland of that name ; to the fouth-eaft by the com- 
mencement of what are called the Chinefe Seas ; and on the 


fouth by the ftraits of Sunda, which feparate it from the Coal 


ifland of Java. It is about goo miles in length, but from 
100 to 150 only in breadth. No account had been given 
of this ifland by any Englifhman till the year 1778, when 
Mr Charles Miller (fon of the late botanical gardener) pub- 
lifhed an account of the manners of a particular diftriét, in 
the 68th volume of the Philofophical TranfaGtions. Thefe 
were the Battas, a people who live in the interior parts, 
called the Caffia Country. ‘They differ from all the other 
inhabitants in language, manners, and cuftoms. They eat 
the prifoners whom they take in war, and hang up their 
fkulls as trophies in their houfes. He obferves, however, 
that human flefh is eaten by them ém ¢errorem, and not as 
common food, though they prefer it to all others, and {peak 
with peculiar raptures of the foles of the feet and palms of 
the hands. ‘They exprefled much furprife that the white 
people did not kill, much lefs eat, their prifoners. » From 

this 
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a. this country the greateft part of the caffia that is fent to 


Europe is procured. It abounds alfo with the camphire 
trees, which conftitute the common timber in ufe; and in 
thefe trees the camphire is found native, in a concrete form. 
Tt is remarkable, that in this ftate it is fold to the Chinefe 
at the price of 2501. or 3001, per cwt. but thefe dexterous 
artifts contrive to furnifh the Europeans with it at about a 
quarter of that price. in 1783, Mr Marfden, who had 
been fecretary to the prefident and council of Fort Marl- 
borough, publifhed a Hiftory of Sumatra, with very copi- 
ous particulars of the ifland. He reprefents it as furpafled 
by few in the beautiful indul.rences of nature. A chainof high 
mountains runs throuzh its whole extent; the ranges in 
many parts being double and treble ; their altitude, though 
great, is not fufficient to occafion their being covered with 
{now during any part of the year. Between thefe ridges 
are extenfive plains, confiderably elevated above the furface 
of the maritime lands. In thefe the air is cool; and from 
this advantaye they are efteemed the mo eligible portion 
o! the country, are the beft. inhabited, and the moft cleared 
from woods, which elfewhere, in general, throughout Suma- 
tra, cover botii hills and valleys with an eternal fhade. Here 
too are found many large and beautiful lakes, that facilitate 
much the communication between the different parts. The 
heat of the air 1s far from being fo intenfe as mizht be ex- 
pected from a country occupying the middle of the Torrid 
Zone ; and it is more temperate than many regions within 
the Tropics; the thermometer at the moft fultry hour, 
about two in the afternoon, generally fluctuating between 
82 and 85 degrees. Mr Marfden divides the inhabitants 
into Malays, Achenefe, Battas, Lampoons, and Rejangs ; 
and he takes the latter as his ftandard of defcription, with 
re{pe&t to the perfons, manners, and cuftoms, of the inhabi- 
tants. ‘l’hey are rather below the middle ftature; their 
bulk in proportion ; their limbs for the moft part flight, but 
well fhaped, and particularly {mall at the wrifts and ancles ; 
and, upon the whole, they are gracefully formed. Their 
hair is ftrong, and of a fhining black. ‘The men are beard- 
lefs, great pains being taken to render them fo when boys, 
by rubbing their chins with a kind of quicklime. ‘Their 
complexion is properly yellow, wanting the red tinge that 
conflitutes a copper or tawny colour. ‘They are in general 
lighter than the Meftees, or half-breed, of the reft of India; 
thofe of the fuperior clafs, who are not expofed to the rays 
of the fun, and particularly their women of rank, approach. 
ing to a degree of fairnefs. If beauty confifted in this one 
quality, fome of them would furpais our brunettes in Eu- 
rope. ‘The major part of the females are ugly, many of 
them even to difguft; yet among them are fome whofe ap, 
pearance is {trikingly beautiful, whatever compofition, of 
perfon, features, and complexion, that fentiment may be the 
refult of. Some of the inhabitants of ‘the hilly parts are 
obferved to have the {welled neck or goitre; but they até 
tempt no remedy for it, as thefe wens are confiftent with 
the higheft health. ‘the rites of marriasve among the Su- 
matrans, coniift fimply in joining the hands of the parties, 
and pronouncing them man and wife without much cere- 
mony, excepting the entertainment which is given. upon the 
eccafion by the father of the pirl. "Phe cuftoms of the Su- 
matrans permit their having as many wives as.they can pur- 
chafe, or afford to maintain; but it is extremely rare that 
an inftance occurs. of their having more than one, and that 
only among a tew of the'chicts. This continence they.owe, 
in fome meafure, to, their poverty. {he ditates of truya. 
lity are more powerful with them than the irregular calls of 
appetite, and make them decline an indulence from which 
their law does not reftrain them. | Mothers carry their chilz 
dren, not.on the arm as our. nurfes do, but ftraddiing on 
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the hip, and ufually fupported by a cloth which ties in a Sumatra. 


knot on the oppofite fhoulder. The children are nurfed ~ 
but little; are not confined by any fwathing or bandayes ; 
and being fuffered to roll about the floor, foon learn to walk 
and fhift for themfelves. When cradles are ufed, they {wing 
fufpended from the ceilings of the rooms. 

‘The Sumatrans are fo fond of cock-fizhting, that a fa. 
ther on his death-bed has been known to defire his {on to 
take the firft opportunity of matching a cock for a fum 
equal to his whole property, under a blind conviction of its 
being invulnerable. When a cock is killed, or runs, the 
other muft have fufficient fpirit and vigour left to peck at. 
him three times on his being held up to him for that pur- 
pofe, or it becomes a drawn battle ; and fometimes an ex- 
perienced cocker will place the head of his vanquifhed bird 
in fuch an uncouth fituation as to terrify the other, and. 
render him unable to give this proof of victory. 

The wild beafts of Sumatra are tigers, elephants, rhinos 
cerofes, bears, and monkeys. ‘I'he tigers prove to the inhae. 
bitants both in their journeys and even their domeftic. oc- 
cupations oft deftructive enemies. The number of people: 
annually flain by thefe rapacious tyrants of the woods is al-- 
moft incredible. Whole villages have been depopulated 
by them; yet from a {fuperftitious prejudice, it is with 
difficulty they are prevailed upon, by a large reward which 
the India Company offers, to ufe methods of deftroying 
them, till they have fuftained fome particular injury in their 
own family or kindred. lhe fize and ftrenzth oi the fpe- 
cies which prevails on this ifland is prodigious. 'I'hey are- 
faid to break with a ftroke of their tore paw the leg of -a 
horfe or a buffalo ; and the largeft prey they kill is without 
difficulty dragged by them into the woods. ‘This they 
ufually perform on the fecond night, being fuppofed on the 
firft to gratify themfelves with fucking the blood enly. 
Time is by this delay afforded to prepare for their deftruc- 
tion, either by fhooting them, or placing a veffel of watex 
{trongly impregnated with arfenic near the carcafe, which 
is faltened to a tree to prevent its being carried off. The 
tiger having fatiated himfelf with the flefh, is prompted to 
affuage his thirft with the tempting liquor at hand, and pe- 
rifhes in the indulgence. Their chief fubfiftence is ‘moft 
probably the unfortunate monkeys with which the woods 
abound. ‘Lhey are delcribed as alluring them to their fate 
by a fafcinating power, fimilar to what has. been fuppofed of 
the {nake ; and, fays. Mr Marfden, ‘* I am not incredulous 
enough to treat the idea with contempt, having myfelf ob- 
ferved, that when an alligator or a crocodile, in a river, 
comes under an overhanging branch of a tree, the monkeys, 
in a ftate of alarm and diftra&tion, crowd to the extremity, 
and, chattering and trembling, approach nearer and nearer 
to the amphibious monfter that waits to devour them as they 
drep, which their fright and number render almoft unavoid~. 
able.’’ i hefe alligators likewife occafion the lofs of many 
inhabitants, frequently deftroying the people as they. bathe 
in the river, according to their regular cuftom, and which 
the perpetual evidence of the rifk attending it cannot deter 
them. from. A. fuperftitious idea of their fan@tity alfo pree- 
ferves them.from moleftation, althouzh, with a hook of fufe 
ficient {ttrength, they maybe taken without much difficulty. 
The other animals of:Sumatra are buffaloes, a {mall kind of 
horfes, goats, hogs, deer, bullocks, and hog-deer. This laft 
is an animal fomewhat larger than a rabbit, the head re. 
fembling that of a-hoy:, and its fhanks and feet lke thofe of 
the deer. ‘The bezoar-ftone. found on this animal has-been» 
valued at.ro times.its weight in gold ; it.is of a dark. brown 
colour, {miooth oa,the outfide ; and the coat being taken off, 
it appears ftill darker, with ftrings running underneath the 
coat ;. it. will {wim on the top of. the:water.. If it be infuse. 
3 fed 
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Stimatra, fed in any liquid, it makes it extremely bitter; the virtues 
—V—-— ufually attributed to this {tone are cleanting the flomach, 


Ajiatic Re- 
fearches, 
vol. i. 


creating an appetite, and fweetening the blooe, 

Of birds they have a greater variety than of beafts, ‘The 
¢od-ow, or Sumatran pheafant, is a bird of uncommon beau- 
ty. They have ftorks of prodigious fize, parrots, dung-hill 
fowls, ducks, the largett cocks in the world, wood-pigeons, 
doves, and a great variety-of {mall birds, different from ours, 
and diftinguifhed by the beauty of their colours. Of their 
reptiles, they have lizards, flyiny-lizards, and camtleons: 
"The ifland fwarms with infects, and their vaticties are no 
le{s extraordinary than their numbers. Rice is the only 
orain that graws in the country; they have fugar-canes, 
‘beans, peas, radifhes, yams, potatoes, pumkins, and feveral 
kinds of pot-herbs unknown to Europe ; and here are to be 
found molt of the fruits to’ be met with in’ other parts of the 
Eaft Indies, in the greateft petfeGion. Indigo, Brafil- 
wood, two fpecies of the bread-fruit tree, pepper, benjamin, 
coffee, and cotton, are likewife the produce of this ifland, 
as well ag caffia and camphire mentioned above. Here alfo 
is the’ cabbage-tree and filk cotton tree; and the foreft con+ 
tains a great variety of valuable {pecies of wood, as ebony, 
pine, fandal, eazle or aloes, teck, manchineel, and iron- 
wood, and alfo the banyan tree. Gold, tin, tron, copper, 
and lead, are found in the country; and the former is fup+ 
pofed to be as plentiful here es in Peru or Mexico. The 
fineft gold and gold-duft are found in the country of Li 
mong, imrhediately contiguous to the prefidency of Fort 
Marlborough, to which the merchants repair annually for 
the patchafe of opium, and fuch other articles. as they may 
be in want off, and give for them gold of fo puré a nature 
as to contain little or no alloy. ‘l’he native indolence of 
the Malay difpotition prevents them from colle€ting more 
thait is fufficient to fupply the few and fimple wants of a 
race of men as yet! unenlightened by civilization and {ci- 


ence, and ignorant of the ‘full extent of the advantages of 


the country inhabited by them. ‘The roads leading to this 
golden country are almolt impervious ; affording only a fean- 
ty path to a fingle traveller, where whole mights muft be 
paffed in the open air, expofed to the malignant influence 
of a hoftile climate, in a country infefted by the moft fero- 
cious wild beafts. Thefe are circumftances that have hi- 
therto checked curiofity; but perfeverance and ftudied 
precaution will {urmount the obftacles they furnifh, and fuch 
Cifcoveries might be made as weuld amply compenfate for 
the difficulties leading to them. The gold merchants who 
come from the neighbouring and lefs rich countries, give us 
{uch accounts: of the facility of procuring gold as border 
nearly on the marvellous; and would be altogether incre- 
dible, if great quantities of that metal produced by them did 


not in fome- degree evince the certainty of their accounts. 


"his ‘great abundance of gold in Sumatra induces Mr Marf- 
den to fuppofe that ifland to be the Ophir of Solomon ; a 
conjecture which, in his opinion, derives no {mall force from 
the word Ophir’s being really a Malay fubttantive, of a com- 
pound fenfe, fignifying a mountain containing gold. - ‘The 
natives, he confefles, have no oral tradition on the fubje& ; 
and we have elfewhere made it probable, that Ophir was fi- 
tuated in a different quarter of the world (ice OpuiR). 
Befides the metals and different fpecies of wood which we 
have mentioned, Sumatra produces fulphur, arfenic, falt- 
petre, and bees-wax, with edible birds-ne®s, which aré there 
commodities of great importance (fee Biros-Nefs). 

The Englifh and Dutch have faétories on this ifland ; 
the principal one ef the former being Tort Marlborough, 
on the fouth-weft coaft. The original natives of Sumatra 
are Pagans ; but it is to be obferved, that when the Suma- 
trans, or any of the natives of the eaftern iflands, learn to 
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read the Arabic charaéter, and fubmit to cireumelfion, they $4 


are faid to become Malays; the term Ada/cy being under- 
itood to mean Muffulman, See ACuEEN, 

SUMMARY, in matters of literature. 
MENT, 

SUMMER, the name of one of the feafons of the year, 
being one of the quarters when the year is divided into four 
quarters, of one half when the year is divided only into two, 
furnmer and winter. In the former cafe, fummer is the 
quarter during which, in’ northern climates, the funis paf- 
fing through the three figns Cancer, l.eo, Virgo, or from 
the time of the greateft declination, till the fun. come to the 
equinoG@tial ayain, or have no declination; which is from 
about the 2rft of June till about the 22d of September. In 
the latter cafe, fummer contains the fix warmer months, 
while the fun is on one fide of the equinoétial ; and winter 
the other fix months, when the fun is on the other fide of it. 
It is faid that a frofty winter produces a dry fummer, and a 
mild winter a wet fummer. 

Summer-Jflands. See Bermupas. 

Summer Red-Bird. See Muscicapa. 

SUMMII'’, the top or vertex of any body or figure, a 
of a triangle, cone, pyramid, &c. ~ 

SUMMONS; in law, a citing or calling a perfon to any 
court, to anfwer a complaint or to give his evidence. 

Summons, in war. To fummon a place, is to fend a 
drum or trumpet to command the governor to turrender, 
and to declare that if the place be taken by ftorm, all muft 
fubmit to the mercy of the conqueror. See Capi TULATION 
and CHAMADE. 

SUMMUM sonvun; in ethics, the chief good. 

SUMP, in metallurgy, a round pit of fone, lined with 
clay within, for the receiving the metal on its firft fufion 
from the ore. 

Sump, in the Britifh falt. works, where fea-water is boiled 
into {alt, is the name of a fort of pond, which is made at 
fome diftance from the faltern on the fea-fhore, between full 
fea and low water mark. From this pond a pipe is laid, 
through which, when the fea'is in, the water runs into a 
well adjoining to the faltern ;‘and from this well it is pump- 
ed into troughs, through which it is carried to the cilterns, 
in order to be ready to fupply the pans. See Sarr. 


See Awsripce- 


SUMPH, in mining, denotes a pit funk down in the bot- | 


tom of the mine, to cut or prove the lode ftill deeper than 
before; and in order to flope and dig it away if neceffary, 
and alfo to drive on the lede in depth. 
cipally ferves as a bafon or refervoir, to colle&t the water of 
a mine together, that it may be cleaned out by an engine 
or machine. 


SUMPTER-Hnorss, is a horfe that carries provifions and ! 


neéeflaries for a journey. 


SUMPTUARY taws (Leges Sumptuarie), are laws : 


made to reftrain excefs in apparel, coftly furniture, eating’, 
&e 
and fonie retain them ftill, as the Venetians, &c. But 
it is oblerved, that no laws are’ worfe executed than 


fumptuary laws. 


Montefquieu obferves, that luxury is neceffary in monarchies, 


as in France, but ruinous to democracies, as in Holland. | 


With regard to England, whofe government is compounded 
of both fpecies, it may ftill be a dubious queftion, fays judge 
Blackftone, how far private’ luxury is a public evil ; and as 
fuch cognizable by public laws. 

The fumptuary laws of that ancient Locrian legiflator 
Zaleucus are famous: by thefe it was ordained, ‘that no 


woman fhould go attended with more than one maid in | 
the 
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Sur 


The fumph prin- | 


Mott ages and nations have had their fumptuary laws ; — 


Political writers have been much divided | 
in opinion with refpe to the utility of thefe laws to a ftate. | 
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the ftreet except the were drunk: that fhe fhould not go 
out of the city in the night, unlefs the went to commit for- 
" nication : that fhe fhould not wear any gold or embroidered 
apparel, unlefs fhe propofed to be a common ftrampet ; and 
that men fhould not wear rings or tiflues except when they 
went a whoring, &c. 

Among the Romans, the fumptuary laws were very, nu- 
merous: By the Lex Orchia, the number of guefts at feafts 
was limited, though without any limitation of the charges : 
by the Fannian law, made 22 years aiterwards, it was enact- 
ed, that more than 10 af?s fhould not be {pent at any ordi- 
nary feaft: for the folemn feafts, as the Saturnalia, &c. an 
hundred affes were allowed; ten of which, Gellius informs 
us, was the price of a fheep, and a hundred of an ox. By 
the Didian law, which was preferred 18 years after, it was 
decreed, that the former fumptuary laws fhould be in force, 
not only in Rome, but throughout all Italy ; and that for 
every tranfgreflion, not only the mafter of the feaft, but all 
the guefts too, fhould be liable to the penalty. 

‘The Englifh have had their fhare of fumptuary laws, 
chiefly made in the reigns of Edw. IIL. Edw. IV. and Hen- 
ry VIII. againft fhoes with long points, fhort doublets, and 
long coats; though all repealed by ftatute 1 Jac. I. c. 25. 
A\s to excefs in diet, there remains ftill one law unrepealed. 
Under King Hefiry IV. Camden tells us, pride was got 
fo much into the foot, that it was proclaimed, that no man 
fhould wear thoes above fix inches broad at the toes. . And 
their other garments were fo fhort, that it was enacted, 
25 Edw. IV. that no perfon, under the condition of a lord, 
fhould, from that time, wear any mantle or gown, unlefs of 
fuch length, that, flanding upright, it might cover his privy 
members and buttocks. 

SUN, Sot, ©, in aftronomy, the great luminary which 
enlightens the world, and by its prefence conttitutes day. 
See Asrronomy-dndex. 

- Mock-Sun. See Parwerion. 

Sun-Fifh of the Trifh. See Squarvs. 

Sun-Flower, in botany. See Herranruus. 

Sun-Dew, in botany. See Drosera. 

SUNDA-1s.anbs,.a general name fora clufter of iflands 
in the India Ocean, between 93° and 120° of eaft longitude, 
and between 8° north and 8° fouth latitude. ‘The particu- 
lar names of the iflands are Boraco, Sumatra, Fava, Bally, 
Banca, &e. 

SUNDAY, or the Lorp’s-pay, a folemn feftival obfer- 
ved by Chriftians on the firft day of every week, in memory 
of our Saviour’s refurrection. See Sanpatu. 

In the breviary and other offices we meet with Sundays 
of the firft and fecond clafs. ‘Thofe of the firft clafs are, 
“ Palm, Eafter, Advent, and Whitfunday, thofe of Quafimodo 

and Quadragefima. ‘Vhofe of the fecond clafs are the com- 
mon Sundays. Anciently each Sunday in the year had its 
particular name, which was taken from the introit of the 
day ; which cuftom has only been continued to fome few in 
lent ; as Reminifcere, Ocul, Letare, Fidica. 

Some are of opinion that the Lord’s-day, mentioned in 
- the Apocalypfe, is our Sunday; which they believe was fo 

early inftituted by the apoftles. Be this as it will, it is cer- 
tain a regard was had to this day even in the earlieft ages 
of the church ; as appears from the firft apology of Juftin, 
Martyr, where he defcribes the exercife of the day not much 
unlike to ours. ; 

But it was Conftantine the Great who firft made a law for 
the proper obfervation of Sundays and who, according to 
Eufebius, appointed it fhould be regularlyeelebrated through- 
‘out the Roman empire. Before him, and even in his time, 
they obferved the Jewifh Sabbath as well as Sunday; both 
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to fatisfy the law of Mofes and to imitate the apoftles, who 


ufed to meet together on the firit day. 
By Conftantine’s laws, made in 321, it was decreed, that 


for the future the Sunday fhould be kept a day of refit in 


all cities and towns ; but he allowed the country people to 
follow their work. In 538, the council of Orleans prohi- 
bited country labour; but becaufe there were ftill many; 
Jews in Gaul, and the people fell into many fuperfti- 
tious ufages in the celebration of the new Sabbath, like 
thofe of the Jews among that of the old, the council de- 
clares, that to hold it unlawful to travel with horfes, cattle, 
and carriages, to prepare food, or to do any thing neceffa- 
ry to the cleanlinefs and decency of houfes or perfone, faz 
vours more of Judaifm than of Chriftianity. See SassaTae 
Breaking. 

Sunnar-Schools. See Sunday-Scuoors. : 

SUOVETAURILIA, :an ancient Roman facrifice, fo 
called becaufe it confifted of a pig (/us), a theep or rather 
ram (ovis), anda bull (taurus). hey were all males, to 
denote the mafculine courage of the Roman people. It was 
likewife called /olitaurilia, becaufe the auimals offered up 
were always /olida, whole or uncut. 

SUPERCARGO, a perfon employed by merchants to 
go a voyage, and overfee their cargo or lading, and difpofe 
of it to the beft advantage. 

SUPERCILIUM, in anatomy, the eye-brow. 
NATOMY, N° 142, 

SUPEREROGATION, in theology, what a man does 
beyond his duty, or more than he is commanded to do. 
The Romanifts ftand up ftrenuoufly for works of fuperero- 
gation, and maintain that the obfervance of evangelical coun- 
cils is f{uch. By means hereof, a ftock of merit is laid up, 
which the church has the difpofal of, and which fhe diftri- 
butes in indulgences to fuch as need. 

This abfurd doctrine was firft invented towards the clofe 
of the 12th century, and modified and embellifhed by St 
‘Thomas in the 13th: according to which, it was pretended 
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that there actually exifted an immenfe treafure of merity — 


compofed of the pious deeds and virtuous actions which the 
faints had performed beyond what was neceffary for their 
own falvation, and which were therefore applicable to the 
benefit of others; that the guardian and difpenfer of this 
precious treafure was the Roman pontiff; and that of con- 
fequence he was empowered to affign to {uch as he thought 
proper a portion of this inexhauftible fource of merit, fuits 
able to their refpe€tive guilt, and fufficient to deliver them 
from the punifhment due to their crimes. 

The reformed church do not allow of any work of fupe- 
rerogation ; but hold with the apoftles, that when we have 
done our beft, we are but unprofitable fervants. 

SUPERFETATION, in medicine, a fecond or after- 
conception, happening when the mother, already pregnant, 
conceives of a latter coition; fo that fhe bears at once twe 
foetufes of unequal age and bulk, and is delivered of them 
at different times. We meet with inftances of fuperfetations 
in Hippocrates, Ariftotle, Du Laurens, &c.: but-they are 
{aid to be much more frequent in hares and {wine. 

SUPERFICIES, or Surrace, in geometry, the outs 
fide or exterior face of any body. This is confidered as ha- 
ving the two dimenfions of length and breadth only, but 10 
thicknefs ; and therefore it makes no part of the fubftance 
or folid content or matter of the body. 

The terms, or ‘bounds, or extremities, Of a fuperticies, aré 
lines; and fuperficies may be confedered as generated ‘by the 
motions-of lines. Superficies are either reCtilinear, curvili- 
near, plane, concave, or convex. A reétilinear fuperficies is 
that which is bounded by 3 lines. Curvilinear fuperfi- 
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cies is bounded by curve lines. Plane fuperficies is that 
which has no inequality in it, nor rifings, nor finkings, but 


‘lies evenly and ftraight throughout, fo that a right line may 


wholly coincide with it in all parts and direGtions. Con- 
vex fuperficies is that which is curved and rifes outwards, 
Concave fuperficies is curved and finks inward. See Geo- 
METRY. 

SUPERFINE, in the manufaGtories, a term ufed to ex- 
prefs the fuperlative finenefs of a ftuff: thus a cloth, a cam- 
blet, &c. are faid to be fuperfine when made of the finett 
wool, &c. or when they are the fineft that can be made. 

SUPERFLUOUS intervat, in mufic, is one that ex- 
ceeds a true diatonic interval by a femitone minor. See 
InTERVAL. 

SUPERINTENDANT, denotes an ecclefiaftical fupe- 


rior in feveral reformed churches where epifcopacy is not 


admitted: particularly among the Lutherans in Germany, ' 


and the Calvinifts in {ome other places. 

The fuperintendant is fimilar to a bifhop; only his 
power is fomewhat more reftrained than that of our dio- 
cefan bifhops. He is the chief paftor, and has the direc- 
tion of all the inferior paftors within his diftri€t or diocefe. 
In Germany they had formerly fuperintendants general, who 
were faperior to the ordinary fuperintendants. ‘Thefe, in 
reality, were archbifhops; but the dignity is funk into dif- 


ufe ; and at prefent none but the fuperintendant of Wirtem- - 


berg.affumes the quality of fuperintendant general. 

SUPERIOR, a perfon raifed above another in rank, of- 
fice, or talents. 

Superior, in Scots law. See Law, N° clxiv. 3. clav. 2. 
& clxvi. 

SUPERLATIVE, in grammar, one of the three de- 
grees of comparifon, being that infle€tion of adjective nouns 
that ferves to augment and heighten their fignification, 
and fhows the quality of the thing denoted to be in the 
higheft degree. See Grammar. 

SUPERNUMERARY, fomething over and above a fix- 
ed number. In feveral of the offices are fupernumerary clerks, 
to be readyrven extraordinary occafions. 

SUPERPARTICULAR proportion, or Ratie, is 
that in which the greater term exceeds the lefs by unit or 1. 
As the ratio of 1 to 2, or 2 to 3, or 3 to 4, &c. 

SUPERPARTIENT proportron, or Ratio, is when 
the greater term contains the lefs term once, and leaves fome 
number greater than 1 remaining. As the ratio 


of 3 to 5, which is equal to that of 1 to 1}; 
of 7 to 10, which is equal to that of 1 to 14, &c. 


SUPERSEDEAS, in law, a writ iffued in divers cafes, 
importing in general a command to ftay or forbedr fome or- 
dinary proceedings in law, which in appearance ought to be 
done or purfued, were it not for the caufe whereon this 
writ is granted. ; 

‘Thus a man regularly is to have a furety of peace againft 
him of whom he will {wear he is afraid ; and the juftice re- 
quired hereunto cannot deny it him: yet, if the party be 
formerly bound to the peace, either in chancery or elfewhere, 
this writ lies to ftay the juftice from doing that which other- 
wife he ought not to deny. 

SUPERSTITION, a word that has been ufed fo inde- 
finitely, that it is difficult to determine its precife meaning. 
From its refemblance in found to the Latin word /uperfics, 
a {urvivor,”’ it is evidently derived from it, and different 
attempts have been made to trace their conneCtion in figni- 
fication. Balbus, in the dialogue De Natura Deorum of Ci- 
cero, fays, that they who prayed and facrificed whole days 
that their children might /urwive them, were called fuper- 
ftitious. Lattantius cenfures this etymology, and fays 
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they were not called fuperftitious who wiffted that their chil- $ 
dren might furvive them (for this we all with), but becaufe_ 
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they who furvived their parents worfhipped their images. 
Others agaim fay, that fuperttition is derived from /uper/ler, 
becaufe it confifted in confidering the dead as if they were 
alive. But thefe etymologies are folely conjectural ; and we 
confider conjeGtures as abfurd in philology as we do in {cience; 
they may miflead, but are feldom of any benefit. The ufual 
meaning affixed to the word /uperflitien, both inthe Latin 
and Englifh languages, is fo different from /uperfles, that its 
change of meaning muft be owing to fome accident which 
it is in vain to inquire after. If we had not known that 
the word paganus “a pagan’? was derived from pagus “a 
village,” becaufe the heathens in a certain period of the 
Chriftian hiftory lived in villages, the whims and fancies of 
etymologifts would not have thrown much-light on the fub- 
ject. 

‘ Without labouring, from the aid of etymology, to define 
fuperftition, which is a word of a very extenfive fignifica- 
tion, we will confider to what objects it is applied ; and 
then, by obferving what is common to them all, we fhall be 
enabled to fix with fome degree of precifion the meaning of 
the term. We apply it to the idolatry ef the heathens ; 
we apply it alfo to the Jews, who. made the will of 
God of no effe& by their traditions, and fubftituted: cere- 
monies in place of the religion of their fathers. We fay ale 
fo that Chriitians are guilty of fuperftition; the Roman 
Catholics, who believe in tranfubftantiation and in the ef- 
ficacy of prayers to faints ; and thofe Proteftants who efteem 
baptifm and the Lord’s fupper, and the punctual perform. 
ance of other ceremonies, without regard to morality, as 
fufficient to enfure falvation. Thofe perfons alfo are rec» 
koned fuperftitious who believe, without any evidence, that 
prophecies are ftill uttered by the divine infpiration, and 
that miracles are ftill performed. ‘The word is alfo extends 
ed to thofe who believe in witchcraft, magic, and appari- 
tions, or that the divine will is declared by omens or au- 
gury; that the fortune of individuals can be affected by 
things indifferent, by things deemed. lucky or unlucky, or 
that difeafes can be cured by words, charms, and incanta- 
tions. 

Through all the particulars which we have enumerated, 
there runs one general idea, the belief of what is falfe and 
contrary to reafon. From this, however, we muft not fuppofe 
that whatever is falfe and contrary to reafon may be deno- 
minated fuperitition, We think that it is falfe and irratio- 
nal to fuppofe that there ever lived on earth a race of men 
who walked on one leg, and had their eyes in their breaft ; 
or that there were giants 90 feet high: yet we do not call 
the philofopher who believes thefe chimeras fuperititious, but 
credulous. Superiftition has always a reference to God, ta 
religion, or to beings fuperior to man. We do not however 
difting uifh all falfe and irrational opinions. in religion by the 
name of fuperitition, We-do not, for inftance, apply this 
name to the opinions which fome of the ancients entertained, 
thet God is.the foul of the world, and that men are only 
portions of him feparated for a time, or that the foul after 
death lives fucceflively in different bodies. If we examine 
the fubjeét with more attention, we fhall difcover that the 
foundation of fuperftition is ignorance of the moral attri- 
butes of God; for we never fay a man is fuperititious for en- 
tertaining erroneous opinions of the natural attributes of 
God. Some of the Socinians have denied the prefcience of 
God; and a French philofopher has. net only rejeGted 
the belief that He is a fpirit, but has prefumed to fay 
that he is compofed of a fpecies of cryftals. The firlt 
ef thefe opinions difcovers. very imperfe&t ideas of God, and 
the fecond is the height of impiety and abfurdity; yetethe 
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fti- Socinians have not been accufed of fuperftition, nor can this 


French philefopher be fufpected of it. We do not call every 
falfe opinion concerning the unity or moral attributes of God 
by the name of fuperftition, as, for inftance, the opinion which 
fome fceptics have fupported, that God is not good ; for, as 
was mentioned before, fuperftition always involves the idea 
of credulity. 
poffeffes any particular moral attributes, but in believing more 
than what is true concerning them; in forming mean, un- 
worthy ideas of them; in fuppofing that he is guided by 
blind paffion like mankind, and enjoins upon his creatures 
commandments which are irrational and abfurd. 

As fuperftition arifes from ignorance and credulity in the 
underftanding, fo it has alfo a feat in the paffions. Fear 
has been commonly confidered as the paffion of the hu- 
man mind from which it chiefly derives its origin; and there 
is no doubt that more fuperftition has arifen from fear united 
with ignorance and credulity than from any other paffion. 
Yet it would certainly be improper to exclude all other paf- 
fions. We cannot account for the fuperftition of the Egyp- 
tians, without fuppofing that much of it arofe from gratitude. 
"They worfhipped the Nile, becaufe it diftributed fertility and 
abundance over the land of Egypt; and they worfhipped 
fome animals, merely becaufe they prevented the increafe of 
other animals which were noxious. ‘Thus they adored the 
ibis, becaufe it deftroyed the eggs of the crocodile. 

Having thus endeavoured to analyze the ideas compre- 
hended under the word fuperftition, we may fum them up 
in a few words. It refpeéts God and beings fuperior to 
man, and extends to our religious opinions, worfhip, and 
practices; and may be defined ab/urd opinions and aGions 
arifing from mean and defective ideas of the moral attributes of God. 
Let us apply this definition to the different {pecies of fuper- 
{tition already mentioned. 

But before entering upon this application, it may be pro- 
per to obferve, that‘fuperftition involves the idea of a blame- 
able inattention to reafon, or a credulity arifing from an in- 
dolence of underftanding. We generally make a diftin@tion 
between the imperfeét opinions which a favage, from the 
neceffary effets of his fituation, forms of the attributes 
of God, and thofe which civilized nations entertain. We 
fay the favage is ignorant, and we afcribe his ignorance 
to his fituation; but we call the Roman Catholic fupertfti- 
tious, and we blame him for not having thofe juft ideas 
of God which he might have obtained by opening his Bi- 


ble, or by the exercife of his underflanding in the favour - 


able fituation in which he is placed. Superftition then does 
not originate fo much from the natural weaknefs of the bu- 
man underftanding, as from a mifapplication or a negle& 
of it (a). 

We cannot therefore with any propriety apply the name 
Jfuperfiition to polytheif{m in general ; for what all the ancient 
philofophers, after much ftudy and refleétion, concluded to 
be true, could never proceed from credulity and inattention, 
but from their fituation. We {peak very properly, however, 
when we call idolatry by the name of fuperftition; becaufe 
there is no man fo devoid of underftanding as not to be ca- 
pable of difcovering, that a piece of metal, or wood, or ftone, 
can neither hear nor anfwer petitions. Superflition was a 
name which the ancient philofophers gave to thofe who en- 
tertained mean opinions of the gods, or did foolifh things 
to obtain their favour. According to Theophraftus, the 


u's fuperftitious man is one who, having wafhed his hands, and 
#rs, forinkled himfelf all round, leaves the temple with a laurel 


leaf in his mouth, with which he walks about the whole day. 
Or, it a weafel fhould crofs the road, he will not advance a 
ftep till he has thrown three ftones over the road. If he finds 
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a ferpent in his houfe, he rears a place of devotion on the Superfti- 
fpot. He purifies his houfe otten, will not fit upon agrave, _ 
nor touch a dead perfon. He is anxious about the interpre- — 


It does not confift in falfely denying that God | 
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tation of his dreams, will not offer a facrifice unlefs his wife 
go along with him, or, if fhe is engaged, he takes the nurfe 
and the little children. He purifies himfelf with onions ;. 
and when he fees a mad or an epileptic perfon, he {pits im 
their bofom. Such was the charatter of fuperftition in the 
days of Theophraftus. All thefe whimfical ceremonies were 
done to prevent mifchief, and to avert the wrath of the gods; 
and therefore perfe€tly correfpond with the definition given 
above. * 

It is only neceffary to confider a little the fuperftitious 
opinions and pra¢tices among Jews and Chriftians, to be fen- 


fible that they have all arifen from mean and abfurd ideas of . 


the moral attributes of God; for they have generally enter- 
tained noble opinions of his natural attributes. ‘Che Jews 
confidered God as a partial Being, who had a predileétion 
for their nation in preference to all others, and preferred ex- 
ternal homage and ceremony to moral purity. If the Ro- 
man Catholics think confiftently, they muft efteem God as 
a Being who can be prevailed upon by the importunity of 
one dead man to affift another, or as a Being whofe patience 
would be fatigued with hearing prayers conftantly. Hence 
their practice of praying to faints. ‘They in effect believe, 
however they may deceive themfelves, that God is unjuft, or 
they could not believe tranfubftantiation; for it fuppofes that 
God can give commands direétly contrary to thofe principles 
of belief with which he has endned the human mind. They 
confider a ftri€& adherence to a variety of ceremonies, to 
forms, to pomp, and fhow, as effential to the worfhip of 
God : this is treating God as a vainglorious Being. ‘hey 
thought it their duty to extirpate heretics: this was fup- 
pofing God a cruel and revengeful Being. Even among 
Proteftants, we are forry to fay, a great deal of fuperitition 
remains: we have not yet learned to confider God as a {pi- 
rit, who is to be worfhiped in fpirit and in truth, as a pure 
moral benevolent Beinz ; and hence arifes all the fuperiti- 
tious practices which prevail among us. 

Befides thofe fuper{titious opinions and: practices which 
entirely refpect our duty to God, there are others which may 
be termed vulgar fuperftitions. 'Thefe alfo arife from imper- 
feét and mean ideas of the moral attributes of God. ‘To be- 
lieve vulgar prophecies, which are always the effufions of mad- 
nefs or knavery, is to fuppofe that God, who has drawn a 
veil over futurity, and only delivers prophecies to accomplifh 
fome great moral purpofe, fometimes gives them for no pur- 
pofe at all, or to gratify idle curiofity, or to difclofe fuch a 
knowledge of what is to happen as is inconfiftent with the 
free agency of man and the moral adminiflration of the. 
world. Nor is it lefs fuperftitious to believe in vulgar mi- 
racles. T'o believe in them, is to believe that God fufpends 
the laws of nature for the moft trivial purpofes, or to 
countenance fraud and worldly ambition: it is to receive 
the moft extraordinary faéts upon the moft unfatisfactory 
evidence. 
fecond fight, may be refolved into the fame principle. ‘To 
fuppofe that God would communicate the power of doing 
mifchie‘, and of controuling his laws, to any being merely 


‘for gratifying their own paffions, is unworthy of God. The 


belief of apparitions is equally inconfiftent with the good- 
nefs of God (fee Srecrre). ‘The fame objection rifes 
againft the fecond fight as againft the belief of vulgar 
prophecies, and may alfo be extended to omens, to aitrolo- 
gy, to things lucky and unlucky, to fortune-telling, &c. 
As to the different devices and charms for preventing and 
curing diforders, they refemble in every refpect falfe miracles. 
K 2 


The belief of witchcraft, of apparitions, and the : 
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A judicious ‘hiftory of fuperftition would be a curious 
and entertaining work, and would exhibit the human cha- 
raéter in a remarkable point of view. Superttition is moft 
prevalent among men of weak and uncultivated minds ; it is 
more frequent in the female iex than, among men; and 
abounds more in the rude than in the refined flages of fo- 
ciety. The genexal features of it have been the fame in all 
aves ; but it aflumes certgin peculiarities according to the 
diverfity of chara€ter of different nations. It gained admif- 
fron into the fctence of medicine at an early period. He who 
was endowed with fuperior genius and knowledge was rec- 
koned a magician. Dr Bartolo was feized by the inquifition 
at Rome in the laft century, becaufe he unexpectedly cured a 
nobleman of the gout. Diufeafes were imputed to falcina- 
tion, and hundreds of poor wretches ‘were dragged to the 
ftake for being acveffary to them. Mercatus, phyiician to 
Philip Il. of Spain, a writer of uncommon accuracy and 
information, appears. ftrongly inclined to deny the exiltence 
ef falcinatory difeafes: but he is conftrained to acknow- 
ledge them for two reafons; 1/?, Becaule the inquiftion had 
decided in favour of their reality; »2d/y, Becaufe he had 
feen a very beautiful woman ‘break a fteel-mirror to: piecesy 
and blaft fome trees by a {ingle glance of her eyes. 

As the opinions concerning the caufe of difeafes were 
fuperttitious, thofe concerning the method of curing them 
were not lefs fo. In the O@dyfey we read of a cure per- 
formed by a fong. Jofephus relates, that he faw a certain 
Jew, named Lkazar, draw the devil out of an old woman’s 
noftrils by the application of Solomon’s feal to her nofe in 
prefence of the Emperor Vefpafian. Many different kinds 
of applications were ufed for expelling the devil. Flagella- 
tion fometimes fucceeded admirably ; purgatives and. anti- 
fpafmodics were other modes ot difcharging him. Dr Myn- 
fight cured feveral bewitched perfons with a plafter of affa- 
foetida. How the affafcetida was fo efficacious, was. much 
difputed. Some thought the devil might confider fo vile 
an application as an infult, and run off ima paffion; but 
others very fagely obferved, that as devils are fuppofed to have 
eyes and ears, it is probable they may have notes too. 

Nor was it only in medicine thele fuperftitious opinions 
were entertained ; they prevailed alfo in natural philofo- 
phy. The pernicious effects in mines, which we now know 
are occafioned by nozious air, were confidently imputed to 
the demons of the mine. Even Van Helmont, Bodinus, 
Strozza, and Luther, attributed thunder and meteors to 
the devil. Chemifts were employed for centuries in fearch 
of the philofopher’s ftone, with which they were to do 
miracles. It was a common queftion among philofo- 
phers in the laft century, whether the imagination could move 
external abje&ts? A queftion generally decided im the af- 
firmative. 

Though fuperftition be generally the mark of a weak 
mind, fuch is the infirmity of human nature, that we find 
many inftances of it among men of the moft fublime ge- 
nius and moft enlightened minds. Socrates believed that 
he was guided by a demon. Lord Bacon believed in 
witchcraft ; and relates that he was cured of warts by rub- 
bing them with a piece of lard with the fkin on, and then 
pailing it with the fat towards the fun on the poft of a 
chamber window facing the fun. Henry TV. one of the 
mott illuftrious of monarchs, was very uneafly before his at 
faffination on account of fome prophecies*. Sully de- 
clares, that one of the confiderations that kept him faith- 
ful to. his mafter in the moft unpromifing ftate of his af- 
fairs, was a prediétion of La Brofle, that Henry would 
make his fortune +. ‘The aftrologer Morin direéted Car- 
dinal Richeliew’s motions in fome of his journeyst. The 
enlightened Cudworth defended prophecies in general, and 
called thofe who oppofed the belief of witchcrait by the 
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name of athei/fiss and the prediétions of Rice Evans have Sup 


been fupported in the prefent century by the celebrated 
names of /Varburten and Fortin. Dr Hoffman, the father of the 
Modern Theory and Praétice of Medicine, in a differtation 
publifhed in the large edition of his works in 1747, lays, 
that the devil can raile ftorms, produce infeéts, and aét upon 
the animal {pirits and imagination ; and, in fine, that he is 
an excellent optician and natural philofopher on account of hia 
long experience. Dr Johnfon, the leviathan of literature, is: 
{uppofed to have believed the fecond fight. 

With refpect to the effects of fuperftition on the human 
mind, they are indeed deplorable. It chains down the un- 
deritanding, and inks it into the moft abje& and fordid 
ftate, and keeps it under the dominion of fear, and fome~ 
times of cruelty. Where once it takes poffeffion, it has a 
tendency to become extreme, and generally becomes fo in- 
tolerable, that men of reflection and learning confpire its 
dettruction. The Chriftian religion gave a violent fhock te 
the heathen fuperttition ; the reformation in a great meas 
fure demolifhed the fuperftition of the church of Rome ; 
and the {uperftition which remained among Proteftants after 
their feparation from that church has been gradually. yieh?- 
ing to the influence of enlightened reafon, or to the bold 
and daring attacks of infidelity and deifm. .We behold the 
profpect of its ruins with pleafure, and thank the deiits 
for their zeal; but it is from the firm hope that the religion 
of Jefus will arife inall its beauty and imple majeity, and 
be admired and refpeéted as it deferves: for mean and 
contemptible as fuperitition certainly is, we would. rather 
fee men do what they reckon their duty from fuperftitious 
principles, than fee anarchy and vice prevail, even though 
attended. with all the knowledge and liberality of fentiment 
which deifm and infidelity can infpire. 

SUPERVISOR, a furveyor or overfeer. 

SUPINA'TION, in anatomy, the a€tion of a fupinator 
muicle, or the motion whereby it turns the hand. fo as that 
the palm is lifted up towards heaven, ‘ 

SUPINE, in Latin grammar, part of the conjugation 
of a verb, being a verbal: fubftantive af the fingular num- 
ber and the fourth declenfion. 

‘here are two kinds of fupines: One, called the fr 
Supine, ending in wm of the acculative cate, which is always of 
an active fignification, and follows a verb of motion as abiit 
deambulatum. ‘Uhe other, called the /a/? /upine, and ending 
in u of the ablative cafe, is of a paflive figni fication, and is {Oo 
verned by fubftantives or adjectives ; as, facile dittu, &e. 

‘They have their name, fays Probus, and after him Vofliusy, 
quod ad inftar {upinorum & otioforum hominum omnia habent 
coufiufa : or, according to Prifetan, quod nafcantur a particés 
piis paffivis, que {upina afpellata funt, quiain infima loco fitay 
tatame conjugationis molem fis/ctpiant. 

SUPPER, the evening repalt.—Suppers that are heavy 
fhould be avoided, becaufe the ftomach is more oppreffed: 
with the fame quantity of food ia an horizontal poflure than, 
in an erect one, and becauie digeftion goes on more flowly 
when we fleep than when we are awake. 
eaten long enonyh before bed-time, that they may be nearly 
digefted before going to fleep; and then a draught of pure 
water will dilute that which remains in the ftomach. 


Supper of the Lord, otherwile called the Eucharift, 18 Défis 


a facrament ordained by Chrift im his: church, of which 
the outward part is bread and wine, and the inward part 
or thing fignified the bedy. and blwod of Chritt, which. the- 
majority ot Chiitians believe to be in fome fenfe or other 
taken and received. by the faithful communicants.. See: 
SACRAMENT. 

‘Fhere is no ordinance of the gofpe¥ which has been the: 
fubjeét of more violent controverfies between: different 
churches, and even-between different divines of the fame- 
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condemn the Greek church and the Proteftants for ufing 


b> 19: 


i , $ UP [ 

ehurch, than this facrament; and though all confefs that 
one purpofe of its inftitution was to be a bond of love and 
union among Chriftians, it has, by the perverfenefs of man- 
kind, been too often converted into an occafion of hatred. 
The outward and vifible fign, and the inward and {piritual 
grace, have equally afforded matter of difputation to angry 
Many members of the church of Rome 


leavened bread in the Lord’s Supper, contrary to the ex- 
ample fet them by our Saviour ; whilft the Greek church 
in general, and fome Proteftant focieties in particular, unite 
with the church of Rome in cenfuring all churches which 
mix not the wine with water, as deviating improperly from 
primitive practice. See Eucuarisr. 

That it was unleavened bread which our Lord blefled 
and brake and gave to his difeiples as his body, cannot be 
queftioned ; for at the time of the paflover, when this or- 
dinance was inftituted, there was no leavened bread to be 
found in Jerufalem*. For the mixed cup, the evidence is 
not fo decifive. It is indeed true, as we have obferved un- 
der the article Eucnarist, that the primitive Chriftians 
ufed wine. diluted with water; and if we may believe Mai- 
monides+, it was the general cuftom of the Jews, as well 
at the paffover as at their ordinary meals, to add a little 
water to their wine on account of its great ftrength; but 
that this was a/ways done, or that it was done by our Sa- 
viour in particular, there is no clear evidence. Origen in- 
deed afiirmst, that our Lord adminiftered in wine unmix- 
ed ; and he was not a man to hazard fuch an aflirmation, 
had there been in his days any certain tradition, or fo 
much as a general opinion, to the contrary. 
count we have often heard with wonder the neceflity of 
the mixed cup infifted on by thofe who without hefitation 
make ufe of leavened bread ; for if it be effential to the fa- 
crament that the very fame elements be employed by us 
that were employed by our Saviour, the neceflity of un- 
leavened bread is cértainly equal to that: of wine diluted 
by: water. 

But the mixed cup is faid to be emblematical of the 
blood and water which flowed from the fide of our Lord 
when pierced by the fpear of the Roman foldier, while the 
abfence of leaven is emblematical of no particular circum- 
ftance in His paffion. .This argument for the mixture is 
as old as the era of St Cyprian, and has fince been fre- 
quently urged with triumph by thofe who furely perceived 
not its weaknefs. 
from our Saviour’s fide was the confequence either of the 
f{pear’s having pierced the pericardium, or more probably of 
an afcites or hydrothorax,-occafioned by his cruel and ling- 
ering death (fee Mepreine, n° 342, 343.) But whatever 
was the caufe of it, how can the mixing of wine with wa- 
ter in the facrament be emblematical of the flowing, of 
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On this ac-’ 


The flowing of the blood and water, 


0 


blood and water feparately ? Such a mixture furely bears 
amore ftriking refemblance to the'reunion of the /erum and 
crafamentum, after they had been feparated by whatever 
caufe. See Bioop. 

We urge not thefe objeétions to the mixed cup from 
any diflike that we have to the practice. It is unquef- 
tionably harmlefs and primitive ; and we wifh that greater 
regard were paid to primitive practices than the generality 
of Chriftians feem to think they can claim: but let the 
advocates for antiquity be confiftent ; let them either re- 
ftore, together with the mixed cup, the ufe of unleavened 
bread, or acknowledge that neither the one nor the other 
is effential to the facrament. This laft acknowledgment 
muft indeed be made, if they would not involve themfelves 
in difficulties from which they cannot be extricated. 
either the mixed cup or unleavened bread be abfolutely 
neceflary to the validity of the facrament, why not wine 
made from the grapes of Judea? why not that particular 
kind of wine which was ufed by our Saviour? and where 
is that wine to be found? 

But the controverfies refpeGting the outward. part or 
fign of the Lord’s Supper are of little importance when 
compared with thofe which have been agitated refpecting 
the inward part or thing fignified ; and of thefe we haften 
to give as comprehenfive a view as the limits preferihed 
to fuch articles will admit. 

Our Blefled Lord, in the fame night that he was be- 
trayed, “took bread, and bleffed it, and brake it, and 
gave it to the difciples, and faid, Take, eat; this is my 
body. 
it to them, faying, Drink ye all of it;. for this.is:my blood 
of the new teftament, which is fhed for many for the’ re- 
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And he took the cup, and gave thanks, and gave © 


miffion of fins.”? _ Such was the inftitution of the Lord’s: 


Supper as it is recorded in the gofpel by St Matthew ; 
and we have the fame account of it, in almoft the very 


fame words, by three other inf{pired writers, St Paul,. 


St Mark, and St Luke. 
Chri blefled and brake that. is here called his body, and 
the wine over which he gave thanks that he: ftyles. his 


That it was.the bread which 


blood of the new teftament,, will admit of: no reafonable: 
doubt (a); but in what fenfe they became fo, has been. 


the fubject of many controverties, 

The church of Rome,. which holds, that after confeora- 
tion, fefus Chrift, God and man, is really, truly, and fub- 
ftantially, contained under the outward appearances of the 
bread and wine, informs us, that.about the middle of: the 
mafs, when. the prieit, taking mto:his.hand, firf.the bread 
and. then. the wine, pronounces:over each: feparately, the 
facred words of confecration,, the fubftance of thefe ele- 


id 
Doctrine 
of the 
church of 
Rome 


ments. is immediately changed by the almighty power of 
God into the body and blood of Chrift ; but that. all. the- 


outward. appearances of the bread:and wine, and all. their 


fen-- 


(a) Some over-zealous Proteftants have indeed affirmed, that rt was-not the econfeerated bread and wine, But thofe. 
elements, together with the whole adion of taking them into his: hands, blefling them, breaking the bread, and diltribu-- 


ting the bread and wine to the difeiples, that Chrift. calls his body and blood. 


upon. no better foundation than a very childifh. criticifm. 


This novel.and. fingular opinion refts: 
Our Saviour, after bleffing and breaking the bread, gave it 


to the difciples, faying, in the original, Aaée:, payee TOVTO eh: ro caua wove Nowy tay our critics,,79v%o, in the neuter: 
gender, can never agree with the antecedent e¢hs in.the mafculine, but muff refer to all the circumftances. of the aétions 


taken together, and confulered as:one complex neuter noun. But this:noun, whether complex or fimple, certainly de- 
notes what could be eaten ; and to fuppofe that our bleffed Lord defired his. apoftles.to eat adions,. is-as. repugnant tos 
human reafon as:any do¢trine af the church of Rome ‘Fhe truth is,.that: the word 7ovlo, whichis more. properly a:definites 
article than a demonftrative pronoun (fee Grammar,,Chap. 11. ), refersdirectly to the thing, whatever it. was, which our: 
Saviour held in. his hand and gave to the difeiples ; and the claufe,; when completed, 13° toviosv echt to coma mos. this- being’,, 
this fubfance, is my body. There was no: neceflity for charaterifing that fubftance by any analogy to fex,. in order 


i it might be diftinguithed from. every other fubftance ;, for the apoftles could. not but fee. it inthe hand of theis: 


afters 


Supper. fenfible> qualities remain. 
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This more than miraculous 
change-is called TrRANsUBSTANTIATION 3 and is founded 
» onthe philofophy of Ariftotle, which refolves all bodies 
* into matter and form (fee Mrraruysics, n° 142—1 50.); 
‘for it is only the matter or imperceptible fubftance which 
‘fupports.the forms or fenfible qualities of bread and wine, 
that is changed into the /ubfance or matter of the body 
and blood of Chrift, fo that this divine matter, coming into 
the place of the former earthly matter, fupports the fame 
-identical forms which -it fupported. Hence we are told, 
“that Jefus Chrift, now prefent inftead of the bread and 
wine, exhibits himfelf to us under thofe very fame outward 
forms or appearances which the bread and wine had before 
‘the change.”’ 

Could this doétrine be true, it would be abundantly my- 
‘flerious; but to add to the myftery, we are farther in. 
formed, that under each kind is contained Jefus Chrift 
‘whole and entire, his body and blood, his foul and divinity ; 
fo that when a man eats what has the appearance of a wa- 
fer, he really and truly eats the body and blood, the foul 
-and divinity, of ‘Jefus Chrift; and when he afterwards 
. drinks what has the appearance of wine, he drinks the ve- 
ry fame body and blood, foul and divinity, which not a 
“minute perhaps before he had wholly and entirely eaten ! 
“The ingenious author from whofe work we have taken 
» this account of the Romifh do@trine concerning the real 
-prefence, may perhaps rejeét our inference that the or- 
sithodox members of his church muft believe the /ou/ and 
_ divinity of Chrift to be eaten and drunk in the Lord’s Sup- 
‘per; but he cannot deny that, according to his ftatement 
wof the Catholic faith, the foul and divinity are both re- 
. ceived whole and entire into the ftomach of each commu- 
micant. He fays indeed, that “communion confifts in re- 
ceiving Jefus Chrift whole and entire, his facred body, his 
~ precious blood, his bleffed foul, and his, adorable divinity, 
nto our fouls ;’’ but that which was formerly bread and 

-wine unqueftionably goes into the fomachs of the commu- 
-nicants ; and fince, according to him, it is now the body 
cand blood of Chrift, the foul and divinity muft go thither 
-with it, for thefe four cannot be feparated. This our au- 
thor himfelf grants. ‘ The Scripture (fays he) pofitively 
declares, that Chrif rifing again from the dead, dieth no more ; 
- death fball no more have dominion over him (Rom. vi. 9.) 
Confequently his body, his blood, and his foul, fhall never 

more be feparated from one another ; and as the union of 
-his divine and human natures can never more be broken, fo 


neither can thefe, his two natures, united in his divine per-_ 


fon, be ever feparated. From this it neceflarily follows, 
that wherever the body of Chrift is, there alfo his blood, 
his foul, and his divinity, muft of neceffity be in like man- 
~mer.”? 

- Now, whether we fuppofe, with our author, that the 
4Moul and divinity of Chrift direétly carry his body and 


es 


the ftomach of each communicant—is it credible, is it pof- su 
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fible, that the high and lofty One, who inhabiteth eternity, 
and whom the oracles of truth affure us that even the hea- 
‘ven of heavens cannot contain, fhould be /udfantially re. 
ceived whole_and entire into a finite fpirit like the human 
foul, or into a body fo limited as the human ftomach ? 
Our author fays it is ; declaring that, ¢ by the blefled pre- 
Jence of Jefus Chrift, whole and entire within us, are com- 
municated to our fouls all the heavenly graces which are 
the effects of the holy communion: fuch as the fan@ifica- 
tion of the foul by an increafe of juftifying grace; the ren- 
dering of it more pure, more holy, more beautiful, more 
agreeable, in the eyes of God; the cleanfing of the foul 
from all thofe venial fins and imperfections of which we ré- 
pent, and preferving us from falling into mortal fins ; the 
uniting of us in a moft intimate manner with Jefus Chrift, 
who comes to us in this holy facrament on purpofe to 
dwell in our fouls and abide with us; and the giving us a 
pledge and earneft of a glorious immortality, to the enjoy- 
ment of which it brings us at laft, if we perfevere to the 
end in the grace.of God.” 

The confequence of the doétrine of tranfubftantiation 
is the /acrifice of the ma/s, by which, it is faid, God’s ac- 
ceptance of Chrift’s facrifice on the crofs is obtained for 
the aétual benefit of thofe perfons in particular for whom 
the mafs is offered. In the work fo often quoted, we are 
told, that ‘ Jefus Chrift our redeemer, who is both our 
high-prieft and our viétim, who, in order to perfec the 
work of our redemption, and reconcile man with his offend. 
ed Creator, offered himfelf once in a bloody manner upon 
the crofs, in order to communicate and apply to the fouls 
of individuals thofe graces, which, by his death, he merited 
for mankind in general, continues to offer himfelf daily 
upon the altar in an unbloody manner, by the miniftry of 
his priefts, in the ma/s. The facrifice of the crofs and that 
of the mafs are both one and the fame facrifice, becaufe in 
both the vitim is the fame and the high prieft the fame, 
viz. Jefus Chrift. ‘The only difference is in the manner of 
offering. On the crofs he offered himfelf in a bloody man- 
ner and actually died ; whereas on the altar he is offered 
up to God in an unbloody manner, not aduadlly dead, but 
under the appearance of death ;’? fo that the communicants 
not only eat the man Jefus Chrift, but even eat him alive 

B)! 

t is known to all our readers that this dodtrine of trans 
fubftantiation was one caufe of the breach between the 
church of Rome and thofe various focieties which call 
themfelves reformed churches. The real and fubftantial 
change of the bread and wine into the body and blood of 
our Lord is rejected by every reformer as a change cons 
tradi€tory and impoffible, and fraught with the moft im- 
pious confequences ; and volumes have been written to ex 
pofe the weaknefs of thofe arguments which have fo often 


been vainly urged in its fupport. It has been fhown to impli 
imply numberlefs abfurdities, fuch as, that the fame thing numbe 


can be in a million of different places, whole and entire, at contra 
the [025s 


blood with them into the human foul, or, trufting in fome 
‘degree to the evidence of fenfe, believe that the body and 
Dlood carry the foul and divinity with them dire@ly into 


(8) This whole account of the Romifh do€rine refpeéting the facrament of the Lord’s Supper is taken from a work 
sin two {mall volumes, called The Sincere Chriftian infiruded in the Faith of Chrift, from the Written Ward. Xts author is a 
-man of learning, and great perfonal worth ; and as he fills a high ftation in the church of Rome, we cannot doubt but 
that he has given a fair view of the doétrine of that church refpeéting this and every other article of which he treats. 
‘We are forry however that his zeal fhould have impelled him, in a popular work, to write in the manner that he has 
done of the falvation of thofe who are not members of his church, or who cannot embrace all his opinions ; for if his 
do€rine on this fubject be implicitly received by thofe over whom he has the rule, and for whofe fouls he is ap- 
-pointed to watch,’”’ they mutt neceffarily look upon the majority of their fellow-citizens as reprobates doomed to 
«ternal perdition. Let this be our, apology for treating fome of thofe opinions, which he thinks fo pie 

rneceflary 


fo 


raty nothing. 


ip- 
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the fame inftant of time; that it is near 1800 years old, 
and yet may be not more than one minute; that forms or 
fenfible qualities are real things independent of their fub- 
ject and the fentient beings who perceive them; that the 
infinite and eternal God, who created and futtains the uni- 
verfe, is himfelf wholly and fubftantially comprehended by 
the human foul; and that the half, or fourth, or tenth 
part of the body of Chrift, is equal to the whole of that 
body. That thefe are neceflary confequences of tranfub- 
ftantiation has been fo completely proved in various works 
(c) to which every reader may have accefs, that it is need- 
lefs for us to repeat arguments fo hackneyed ; but there are 
two objections to that doctrine, which, as we do not re- 
member to have met with them elfewhere, and as they ap4 
pear to us abfolutely conclufive, it may be worth while to 
ftate in this place. 

The advocates for the real prefence in the Lord’s Sup- 
per contend, that every word relating to that ordinance 
is.to be taken in the ftrifteft and mofk literal fenfe, and they 
affeét to triumph over the Proteftants, becaufe their notions 
of the facrament cannot be fupported without having re- 
courfe to figure and metaphor. This however is a very 
vain triumph; for we hefitate not to affirm, that fuppofing 
tranfubitantiation poflible, and even capable of proof, there 
is not in the whole New Teftament a fingle word or a fingle 
phrafe which, if interpreted Aterally, gives the flighteft 
countenance to that wonderful doftrine. The reader will 
remember, that tranfubstantiation, as we have ftated it from 


a dignitary of the Romifh church, and as it is in fact flated- 


by the council of Trent (>), confifts in a change of the 
matter, imperceptible fubfance, or fubftratum of the bread and 
wine into the matter, imperceptible fubflance, or fubjftratum of 
Chrift’s body and blood ; for all parties agree that the 
fenfible qualities of the bread and wine remain, and, accord- 
ing to the Romanif, are after confcration either fupported 
by the matter of Chrift’s body and blood, or hung upon 
But the phrafe rovle so: ro cowa mov, if taken in 
the literal fenfe, cannot poflibly denote the confequence of 
fuch a change as this; for every perfon at all acquainted 
with the Greek language, efpecially the language of the 
Peripatetic fchool, knows that 19 come mov fignifies, not the 
matter or fubfratum of my body divetted of its fenfible qua- 
lities.; but the body of me in its natural ftate, confilting of 
matter and qualities, or matter and form united. Unlefs there- 
fore the fenfible qualities, as well ds the matter of the bread 
and wine, give place to the fenfible qualities as well as the 
matter of our Saviour’s body and blood, and unlefs he ap- 
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pear glorified on the altar as he appeared on the mount at his Supper: 
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transfiguration, the words ro co«« «ov mult be interpreted 
figuratively. Had the apoftles underftood their Matter’s 
words in the fenfe in which they are underftood by the 
church of Rome, they would have rendered them into 
Greek, not revlo eck rocaua mov, “ thisis my body,” but rovlo 
coli i vAn rou gaualos «ov, ** this is the matter of my body.” In 


like manner, when: St John relates |] that Jefus faid, * Who- || Chap. vi» - 
fo eateth my flefh and drinketh my bloed, hath eternal verfe 54. 


life, and I will raife him up at the laft day,’’ had he un- 
deritood his adorable Mafler to {peak of his flefh and blood 
in the Eucharift in the fenfe in which they are taught to 
be there by the church of Rome, he would have reprefent- 
ed him as faying, NOt O' rpayav ou Thy capxay, xxt TiV@Y MoU TO 
ima, but,O' rpayev thy UAnY ou THE CAPRI, RAL Wivav THY UAKY MOV 
tov dizatoc, * whofo eateth the matter of my flefh, and 
drinketh the matter of my blood, hath eternal life, and I 
will raife him up at the laft day.” 

But further, fuppofing this fngular converfion poffible 
in itfelf, it cannot be rendered credible, however ftated in 
any language that ever was or ever will be fpoken by man. 
At firft fight it may appear paradoxical to affirm, 
poffible fa& cannot be fo related as to obtain credit ; but 
that tranfubftantiation, if poffible, is fuch a fad, will be 
apparent on the flighteft confideration. 

The relation that fubfifts between things and words is 
arbitrary ; fo that what is termed Jody in Englith, is coma 
in Greek, and corpus in Latin ; and the fame thing might 
with equal propriety (had the authors of thefe languages 
fo pleafed) have been expreffed in the firft by foul, in the 
fecond by vous, and inthe third by anima. (See Lancuacey 
n° 3, &c.) The confequences of this are, that there is no 
univerfal language {poken ; that the natives of one country 
underftand not the {peech of thofe of another; and that dits 
ferent men {peaking the fame language are perpetually liable 
to miftake each other’s meaning. Between the /ubfrata of 
bodies and their /eafible qualities there is a relation founded 
in nature, fo that the fenfible qualities which indicate the 
fubftance to which they belong, to be gold, for inftance, in 
one country, indiéate the fame thing in every. other coun. 
try, and have done fo from the beginning of time. The 
fenfible appearances of bodies therefore are..an univerfal 
language, the language of the Author of Nature, by which 
he declares to his creature, man, that though the an zpoln, 
or primary matter of all bodies, may be the fame kind of fub- 
ftance 5. yet the an zpocexns of one body, or the. internal 
combination of its.primary parts, differs from that. of ano. 

ther ; 


neceflary to falvation, with lefs ceremony than perhaps we fhould have done, had he lefs pofitively pronounced 


our damnation for not having it in our power to embrace them. 


He is not indeed much lefs fevere on the moft 


virtuous heathens, though they never faw the New Teftament, or heard the doétrines of his church preached... But 
perhaps this feverity may be occafioned by the following queftion of Cicero: “ Cum fruges, Cererem ;> vinum, Li- 
berum dicimus, genere nos quidem fermonis utimur ufitato: fed EcQUEM TAM AMENTEM effe putas, qui illud,, quo. vef- 


catur, deum credat effe 2”? 


De Natura Deorum, Lib. 3. Cap. 16. ; 


(c) Among other works on this fubjeét, we may confidently recommend to the reader.a.fmall traét publifhed by 


Dr Abernethy Drummend, about twenty years ago, inthe form of 4 Dialogue between Philalethes. and Benevelus. 


In 


that ‘treatife, together with a defence of it, which were both printed for Balfour and Drummond, Edinburgh, the ab- 
furd confequences which we have mentioned are, by arguments unanfwerable, proved to flow from.the doétrine of - 
tranfubitantiation ; and the artful fophiltry, by which a very acute genius endeavoured to. keep: thefe confequences ‘out 
of fight, is detected and expofed on acknowledged principles of the foundeft metaphyfics. . . ; 

-(p) The canon of that council which eftablifhes tranfubflantiation is thus tranflated by the author of The Sincere 
Chriftian Infiruded: “ If any man fhall fay, that in the bleffed facrament of the Eucharift the fubitance of the bread 
and wine remains along with the body and blood of our Lord Jefus Chrift, and hall deny that wonderful and fingular 
converfion of the whole fubftance of the bread into the body, and of the whole fubftance of the wine imto the blood, 
the appearances of the bread and wine only remaining, which converfion the Catholic Church calls ¢ran/ubflantiation, let 


him be anathema.’? 
Se a 
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Supper. ther; that gold, for inftance, has a different /ubfratum or 
bafis from iron, lead, or filver ; that the internal organiza- 
tion or ftruCure of the body of an ox is different from that 
of a horfe ; and that the zaternal fubfance or fubflratum which 
exhibits the appearances of bread and wine is different 
from that which fupports the fenfible qualities of flefh and 
blood (fee Merarxysics, Part J. Chap, I. and Part II. 
Chap. I. and II.). Suppofing theréfore the doétrine of 
tranfubftantiation to be poffible and even true, it would fill 
be impoffible, by any ftatement of it in human language, 
or by, any argument urged in its fupport, to render that 
doétrine an objet of rational belief; for if it be faid that 
the words 700 ech: 10 cou wv were fpoken bya divine perfon, 
who could neither be deceived himfelf nor intend to de- 
<éivé us, it may be replied, that the fenfible appearances of 
bread -and wine, which are confeffed to remain, are like- 
wife the language of a divine perfon, even of the Creator 
and Governor of heaven and earth; that this language 
addreffed to the fight, the taite, the touch, and the fmell, is 
equally intelligible. to all nations ; that fince the creation 
of the world its meaning has never been miftaken by the 
fcholar or the clown, the fage or the favage, except in this 
fingle inftance of our Lord’s flefh and blood exhibiting 
the fenfible appearances of bread and wine; and that it is 
therefore infinitely more probable that the members of the 
church of Rome fhould miftake the meaning of the words 
rovioroh ro come «ov, which, though fpoken by Chrift, are 
part ofthe language of men, and liable to all its ambiguities, 
than that all mankind fhould miftake the language of God 

_ himfelf, which is liable to no ambiguities, and which was 
never in any other inftance mifunderftood by a fingle m- 
dividual. Should tranfubftantiation therefore be really 
true, its truth can never be proved or rendered probable, 
but by an immediate opération of the fpirit of God on the 
mind of man; and he who is confcious of no fuch opera- 
tion on his own mind, may reft affured that the Father of 
mercies, who knows whereof he is made, will never bring 
wpon him, for his incredulity in this inflance, any of the 
anathemas denounced by the church of Rome upon thofe 
who place implicit confidence in the univerfal language of 
Him who created them, in oppofition to her figurative and 
contradi€tory interpretations of the written word. Of the 
tranfubftantiation ot the elements a vifible miracle would 
afford noe proof. Had the water been changed into wine 
at the marriage in Cana of Galilee, for the exprefs pur- 
pofe of bearing teftimony to this fingular converfion, what 
muft have been the confequence on the minds of thofe who 
witneffed that miracle? Nothing, we think, but fcepti- 
cifm or a diftruft of their own faculties ; for they would 
have had the very fame evidence that no fubftantial change 
savas wrought on the elements, as that the water was adual- 
dy turned into wine. 

Though the reformed churches unanimoufly reje& the 
do€trine of tranfubftantiation, and of courfe the facrifice of 
the mafs, its infeparable confequence, they are far from be- 
ing agreed among themfelves refpecting the nature of the 
Lord’s Supper; and the notions of this ordinance enter- 
tained by fome of them appear to us as untenable as any 


Dodvine part of the do&trine of the church of Rome. The Luthe- 


of the Lu- yang believe, that the body and blood of Chrift are really _ 


therans in- 


aad tile and fubftantially prefent with the bread and wine; that 


the body is really and truly eaten, and the blood really and 
truly drunk, by the communicants; and that whatever mo- 
; Hasayge tion or action the bread has, the body has the fameg. Ac- 
hoo, Ger. cording to them, therefore, the fame fenfible appearances 
bard in Loc, are exhibited by two fubftances united in fome inexplicable 
Theol. ds manner, which is neither a perfonal union, nor incorpora- 


Basra Gend-tion, nor the inclofure of the body within the bread; nor 


tf. be j 
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does it laft longer than while the facrament is celebrating. Sug 
This union is generally called consuBsTANnTIATION; but 
they reject the term, contenting themfelves with afferting 
the real prefence, without prefuming to define the mode by 
which the body and blood of Chrift are united to the da- 
cramental elements. 

It would be fuperfluous to wafte time ini replying to this 
dotrine. Every reader fees that it implies the poffibility 
of the fame thing’s bemg whole and entire in a million of 
places at one and the fame inftant of time, which has been 
fo often urged as an unan{werable objection to the Romifk 
doctrine; and it is fraught with this additional abfurdity 
peculiar to itfelf, that two bodily fubftances may at once 
occupy the fame place, which is direétly contrary to our 
notions of folidity. It may be obferved too, that whate- 
ver be the real fenfe of our Saviour’s words, he fays ex- 
prefsly, “‘ This is my body’?—this thing which I give youy 
and which you fee and feel; whereas, had he meant what 
Luther and his followers teach, he would furely have faid, 
“ With this bread receive my body, with this cup receive 
my blood.” 

The notions of fome of the early Calvinifts refpe€ting © 
the Lord’s Supper are very myfterious, and expreffed in? ’ 
language of which we are not fure that we underftand the " 4 
meaning. In the year 1561 an attempt was made in France 
to bring the Catholics and Proteftants to an uniformity of 
doétrine on this great topic of controverfy 3 ard deputies 
were appointed by both parties to meet at Poi/fy, and des 
bate the queftion in a friendly manner. The principal ma- 
nagers on the fide of the Catholics were the cardinals of 
Lorraine and Tournon; thofe on the fide of the Proteftants 
were Beza and Peter Martyr. After feveral meetings, 
difputes, and violent feparations, the Proteftant deputies 
declared their faith in the following words: ‘¢ We confefs, 
that Jefus Chrift, inthe Supper, does truly give and exhi- 
bit to us the fubftance of his body and blood by the efficacy 
of his Holy Spirit; and that we do receive and eat {piri- 
tually, and by faith, that very body which was offered and 
immolated for us, fo as to be bone of his bone and fieth of 
his flefh, to the end that we may be enlivened thereby, and 
receive what is conducive to our falvation. And becaufe 
faith, fupported by the word of God, makes thofe things 
prefent, which it apprehends, and by that faith we do in 
deed and reality-recrive the true natural body and blood of 
Chrift, by the power of the Holy Spirit ; by this means, 
we confefs and acknowledge the prefence of his body and 
blood in the Supper.”” One of the Catholic delegates. ex 
prefling his diflike of this laft claufe, the Proteftant mini- 
fters gave the following explanation of their fentiments+ 
“< No diftance of place can hindet us from communicating 
of the body and blood of Chrift, for the Lord’s Supper is 
a heavenly thing; and though on earth we receive with 
our mouths bread and wine, which are the true figns of his 
body and blood, yet by faith, and the efficacy of the Holy 
Ghoft, our minds, which are fed with this food, are rapt 
up into heaven, and enjoy the prefence of the body and 
blood; and that by this means it may be faid that the body 
is truly joined to the bread, and the blood to the wines 
but after the manner of a facrament, and not at all accord. , , 
ing to place or natural pofition *.”’ lib 4 

‘tf the reader can difcover the precife meaning of gee 
thefe paflages, his fagacity exceeds ours. ‘That the Pro- Yomi 
teftant deputies believed, or profeffed to believe, that the Unbh 
natural body and blood of Chrift are by the faithful recei- < 
ved in the Lord’s Supper, is indeed evident; but their no- 
tions refpeCting the manner of this reception are very un- 
intelligible, if not contradiétory. In the former quotation, Unit 
they confefs that Chrift’s body and blood ave really prefent © 

ig 
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per. in the facrament ; that they are made prefent by faith (we The Englith church, however, has not pofitively deter. Supper. 
iuppofe the faith of the communicants) ; and that the very mined any thing refpeéting this great queftion ; and whilft sap pp 
body which was offered and immolated for us is eaten /pirm fhe condemns the doétrine of the real prefence, with all its et, FO 
tually and by faith. In the latter quotation, they feem to dangerous confequences, fhe allows her members to enter-lith divines 
fay that Chrift’s body and blood are in heaven, at a great tain very different notions of this holy ordinance, and to hold the 
diftance from the true figns of them; that on earththecom- publifh thefe notions to the world, Accordingly, many of Lord or 
municants receive only thefe figns, which are bread and wine; her moit eminent diyines (£2) have maintained that, in the us, 
but that, by faith and the efficacy of the Holy Spirit, their celebration of the Lord’s Supper, the elements of ‘bread riftical fae 
minds, during aétual communion, are rapt up into heaven, and wine are offered to God as a facrifice commemorative crifice. 
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where they enjoy the prefenee of the body and blood; and 
that by this means the body and blood are truly joined to 
the bread and wine through the medium of the mind of 
the communicant, which is at once prefent both to the fign 
and to the thing fignified, To this mytterious doétrine it 
is needlefs to urge objections, Every man who is accuf- 
tomed to think, and to ufe words with fome determinate 
meaning, will at once perceive that the authors of this de. 
claration muft have had very confufed notions of the fub- 
ject, and have pleafed themfelves with found inftead of fenfe, 
fatisfied that they could not be wrong if they did not fym- 
bolize with the Lutherans or the Council of Trent. 

The churches of England and Scotland, in their efta- 


.. of blifhed do&trines refpeCting the Lord’s Supper, appear to be 


of Chrift’s one facrifice for the fins of the whole world ; 
that thefe elements, though they undergo no fubftantial 
change, yet receive fuch a divine virtue by the defcent of 
the Holy Ghott, as to convey to the worthy communicant 
all the benefits of Chriit’s paffion ; that they are therefore 
called his body and blood, becaufe being, after their obla- 
tion, eaten and drunk in remembrance of Him, they fupply 
the place of his body and blood in the feaft upon his fa¢ri-, 
fice ; and that it is cuftomary with our Saviour to give to 
any thing the name of another of which it completely fup- 


plies the place, as when he calls himfelf the door * of the * St Fobs 
fheep, becaufe there is no entrance into the church or king-* 7- 


dom of God but by faith in him. They obferve, that the 
Eucharilt’s being commemorative, no more hinders it from 


n Calviniftical; but the compilers of the Thirty-nine Articles being a proper facrifice, than the typical and figurative fa- 

and of the Confeffion of Faith mutt have been much more crifices of the old law hindered them from being proper fa- 

rational divines than Beza and Peter Martyr. They agree crifices: for as tobea type doth not deftroy the nature and 

in condemning the doétrine of tranfubftantiation as contra- notion of a legal facrifice, fo to be reprefentative and com- 

ry to common fenfe, and not founded in the word of God; memorative doth not deftroy the nature of an evangelical fa- 

they teach, that to fuch as rightly, worthily, and with faith, crifice. To prove that, in the celebration of the Lord’s 

receive the facrament, the bread which we break is a par- Supper, there is a real facrifice offered to God as well asa 

taking of the body of Chrift, and the cup of bleffing a facrament received by the communicants, they appeal to 

partaking of the blood of Chrift; and they add, that the St Paul, who fays exprefsly +, that “ Chriftians have ant Hed. xiii. 

body and blood of Chrift are eaten and drunk, not corpo- altar, whereof they have no right to eat who ferve the ta-7° 

rally or carnally, but only after a heavenly and {piritual bernacle,’? and who by contrafting the cup of the Lord 

manner, by which the communicants are made partakers with the cup of devils, and the table of the Lord with the 
les of all the benefits of his death *. In one important cir- table of devils q, teaches plainly, that thofe cups and thofe{ 1 Cor. x 
why cumitance thefe two churches feem to differ. The Confef- tables had the fame fpecitic nature. That the table of de~1% & 
4 *fion of Faith, as we underftand it t, affirms, that in the ails fpoken of by the apoftle was the Pagan altars, and the 


onfef- Lord’s Supper there is no {acrifice made at all. 


The thir- 


Faith,ty-firft article of the church of England likewife condemns 
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the Popith facrifice of the mafs asa blafphemous fable and 


‘dangerous deceit 3 but in the order for the adminiftration of the 


L.ord’s Supper or Holy Communion, the celebrator * befeech- 
es God moft mercifully to accept the alms and ob/ations of 
the congregation,” and again ¢ to accept their facrifice of 
praife and thank{giving:’? from which petitions many have 
inferred that, in the Lord’s Supper, that church offers a 
commemorative and eucharittical facrifice. This inference 
feems not to be wholly without foundation, In the order 
for the adminiftration of the Lord’s Supper, according to 
the form of the Book of Common Prayer fet forth by act 
of parliament in the fecond and third years of king Edward 
the Sixth, the elements were folemnly offered to God as a 
facrifice of praife and thankfgiving; and though the prayer 
containing that oblation was, at the review of the liturgy 
fome years afterwards, removed from the prayer of confe- 
cration, to which it was originally joined, and placed where 
it now ftands in the poft communion fervice ; yet the very 
at of parliament which authorized that alteration, calls 
king Edward’s “ avery godly order, agreeable to the 


cup of devils the wine poured out in libations to the Pagan’ 
divinities, will admit of no difpute ; and therefore, fay the 
advocates for the euchariftical facrifice, the table of the 
Lord muft be the Chriftian altar, and the cup of the Lord 
the wine offered to God as the reprefentative of the blood 
of Chrift; otherwife there would not be that abfurdity 
which the apoftle fuppofes, in the fame perfon drinking the 
cup of the Lord and the cup of devils, and partaking of 
the Lord’s table and the table of devils. They obferve 
farther, that in all the ancient liturgies extant there isa 
folemn form of oblation of the facramental elements, and 
that all the Chriftian writers from the fecond century down- 
wards treat of the Lord’s Supper as a facrifice as well as 
facrificial feaft, having indeed no value in itfelf, but accep- 
table to God as reprefenting Chrift’s one facrifice for the 
fins of the world. Our limits will not permit us to give 

even an abftract of their arguments; but the reader who 

fhall attentively perufe Fohnfon’s unbloody Sacrifice and 
Altar unveiled and fupported, will difcover that their notions 

are better founded than probably he fuppofes, and that 

they are totally irreconcileable with the doétrine of tran- 

fubftantiation and the Popith facrifice of the ma/s. 


Other Englifh divines of great learning, with the cele-@thers, i 
brated Hoadley bifhop of Winchetter at the head of them, mere mes 
contend ftrenuoufly that the Lord’s Supper, fo far from morial; 

; being 


word of God and the primitive church, and very comfort- 
able to all good people defiring to live in Chriftian conver- 
fation.”” 


Vou. XVIII. Part I. 
LA a treet e ees i Or ae do de a uaa 
(2) The archbifhops Laud and Wake; the bifhops Poynet, Andrews, Bull, and Patrick; the Doors Hickes, 


Grabe, and Brett; Meflis Bingham, Johafon, Mede, Wheatly, Scandaret, Bowyer, &c. 


Supper. 
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being a facrifice of any kind, is nothing more than bread 


“and wine reverently eaten and drunk, in remembrance 


§ A Phiin 

Account of 
the Nature 
and End of 
she Lora’s 

Supper « 


that Chrift’s body was broken and his blood fhed in proof 
of his Father’s and his own love to mankind ; that nothing 
js eflential to the facrament but this remembrance, and a 
ferious defire to honour and obey our Saviour as our head; 
that the facrament might be celebrated without uttering 
one prayer or thankfgiving, merely by a fociety of Chri- 
ftians, whether {mall or great, jointly eating bread and 
drinking wine with a ferious remembrance of Chrift’s 
death; that St Paul enjoins a man to examine himfelf be- 
fore he eat of that bread and drink of that cup, not to 
difcover what have been the fins of his paft life in order 
to repent of them, but only that he may be fure of his 
remembering Chrift’s body broken and his blood fhed ; 
that, however, it is his duty in that as in every other in- 
ftance of religious worfhip to refolve to obey from the 
heart every precept of the gofpel, whether moral or pofi- 
tive; and that to partake worthily of the Lord’s Supper 
is acceptable to God, becaufe it is paying obedience to 
ene of thefe precepts; but that no particular benefits or 
privileges are annexed to it more than to any other in- 
{tance of duty. Bifhop Hoadley acknowledges, that when 
St Paul fays *, ** The cup of bleffing which we blefs, is it 
not the communion of the blood of Chrift? The bread 
which we break, is it not the communion of the body of 
Chrift ??? he has been fuppofed by many learned men to 
affirm, that all the benefits of Chrift’s paffion are in the 
Lord’s Supper conveyed to the worthy communicant ; 
but this (fays he) is an idea which the apoftle could not 
have in his thoughts as at all proper for his argument. 
The Greek word xewove and the Englifh communion figni- 
fy only a partaking of fomething im common with others 
of the fame fociety ; and the apoftle’s meaning (he fays) 
can be nothing more, than that in the Lord’s Supper we 
do not eat bread and drink wine as at an ordinary meal, 
but as memorials of the bady and blood of Chrift, in ho- 
nour to him as the head of that body of which we are all 
members. That the word xoveve is not meant to denote 
any inward or fpiritual part of the Lord’s Supper, he 
thinks evident, becaufe the fame word is ufed with regard 
to the cup and the table of idols, where no fpiritual part 
could be thought of, and in an argument which fuppofes 
an idol to be nothing §. 

To this view of the nature and end of the Lord’s Sup- 
per, it muft appear no fmall objection, that ‘* he who eat- 
eth and drinketh unworthily is faid to be guilty of the 
body and blood of the Lord, and to eat and drink a judge 
ment to himfelf, not difcerning the Lords body.” No doubt 
3t would be finful to eat and drink a mere memorial of 
Chrift’s death without ferious difpofitions ; but we cannot 
conceive how a little wandering of the theughts, which is 
all the unworthinefs which the author thinks there can be 
on fuch an occafion, fhould be a fin of fo deep a dye as to 
be properly compared with the guilt of thofe who mur- 
dered the Lord of life. Other divines therefore, feeling 
the force of this and fimilar objections, fleer a middle 
courfe between the mere memorialift and the advocate for a 


15 . . pe ‘ es eta 
And others,veal facrifice in the holy Eucharift, and infift. that this rite, 
a feat uponthough no facrifice itfelf, is yet a feaft upon the one facri- 


our §vi- 
our’s facri- 


fice. 


fice offered by Chrift and flain upon the crofs. ‘Fhe moft 
eminent patrons of this opinion have been Dr Cudwerth, 
bifhop Warburton, and the preient bifhop of Chefter ; and 
they fupport it by fuch arguraents as the following: 
«© In thofe ages of the world when victims made. fo 
great a part of the rcligion both of Jews and Gentiles, the 
facrifice was always followed by a religious feafting on the 


thing offered ; which was called the fea/t upon, or after the 
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facrifice, and was fuppofed to convey to the partakers of supp 
it the benefits of the facrifice. Now Jefus (fay they), | 
about to offer himfelf a facrifice on the crofs fur our re- 
demption, did, in conformity to general practice, inftitute 
the /af fupper, under the idea of a feafl after the facrifice ; 
and the circumftances attending its inftitution were fuch, 
they think, that the apoftles could not poffibly miftake 
his meaning. It was juft before his paffion, and while he 
was eating the pafchal fupper, which was a Jewith feaf 
upon the facrifice, that our bleffed Lord infiituted this rite ; 
and as it was his general cuftom to allude, in his actions and 
expreflions, to what pafled before his eyes, or prefented it- 
felf to his obfervation, who can doubt, when, in the very 
form of celebration, we fee all the marks of a /ucrifi- 


_cial fupper, but that the divine inftitutor intended it fhould 


bear the fame relation to his /acrifice on the cro/s which the 
pafchal fupper then celebrating bore to the oblation of the 
pajchal lamb ? If this was not his.purpofe, and if nothing 
more was intended than a general memorial of a dead be- 
nefactor, why was this inftant of time preferred for the 
inftitution to all others throughout the courfe of his mini- 
ftry, any one of which would have been equally commodi- 
ous? Indeed any other time would have been more com- 
modious for the inftitution of a mere memorial; for the 
pafchal lamb and unleavened bread were certainly a facri- 
fice; and the words ufed by our Saviour, when he gave 
the bread and wine to the apoftles, were fuch as muft ne- 
ceflarily have led them to confider that bread and wine as 
bearing the. fame relation to his facrifice that the pafchal 
{upper bore to the pafchal facrifice. At that Jewith feaft, it 
was the cuftom of every father of a family to break the un- 
leavened bread, and to give to every gueft a portion, faying, 
«© This is the bread of affliction, which our fathers did eat 
in the land of Egypt :’? a cuftom which, we may be fure, 
that Chrift, as father of his family, would religioufly ob- 
ferve. The apoftles knew well that they were not eat- 
ing the identical bread which their fathers did eat in 
Egypt, but the feaft upon the facrifice then offered in 
commemoration of their redemption from Egyptian bon- 
dage ; and therefore when they faw their Mafter after fup- 
per break the bread again and give it to each of them, 
with thefe remarkable words, *¢ This is my body which is 


given for you, do this ta remembrance of me,” they muft 


have concluded, that his meaning was to inftitute a rite 
which fhould to the end of the world bear the fame rela» 
tion to his facrifice that the pafchal fupper bore to the 
facrifice of the paflover. 

This inference, from the circumftances attending the in- 
flitution, bifhop Warburton thinks confirmed by ‘St Paul’s 
mode of arguing with the Corinthians, on their impiety 
and abfurdity in partaking both of the Lord’s table and 
the table of devils ; for “* what (fays he) had the eaters of 
the facrifices to do with the partakers of the bread and 
wine in the Lord’s Supper, if the Lord’s Supper was not 
a feaft of the fame kind with their feafts? If the three 
feaits, Jewith, Pagan, and Chriftian, bad not one commen 
nature, how could the apoftle have inferred that this in- 
tercommunity was ivconfiftent? Ye cannot (fays he} 
drink the cup of the Lord and the cup of devils ; ye CANNOT 
be partakers of the Lord’s table and the table of devils. For 
though there might be impiety in the promifcuous ufe of 
Pagan and Chriftian rites of any kind, yet the inconfiftency 
arifes from their having a common nature, and confequent- 
ly, as they had oppofite originals, from their deftroying 
one another’s effects in the very celebration. Sacrifices, 
and feafts upon facrifices, were univerfally confidered as /e- 
deral rites; and therefore the Lord’s table and the table of 
devils. being’ both federal rites, the fame man could no move 
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be partaker of both, than he could at once engage to ferve 
both God and the devil. This is the apoftle’s argument 
to the wife men, to whom he appeals ; and we fee that it 
turns altogether upon this poftulatum, that the Chriftian and 
Pagan feafts had the fame fpecific nature, or were both 
feaits upon facrifices. If this be admitted, it is eafy to fee 


why St Paut deemed thofe who ate and drank unworthily - 


guilty of the body and blood of the Lord; for if the 
Lord’s Supper be a feaft upon his facrifice, it muft have 
been confidered as the means of conveying to the commu- 
nicants all the benefits of his death and paflion; and the 
profanation of fuch a rite, by rendering his death ineffec- 
tual, might be fitly compared and jultly equalled to the 
enormous guilt of thofe by whom his blood was fhed.”’ 
In reply to bifhop Hoadley’s remarks upon the word 
xovwevie, his brother bifhop obferves, that ‘ had the apoftle 
meant what the learned writer makes him to mean, he 
would doubtlefs have faid xowena vuov ss ro coma, § your 
communion in the body—your eating it jointly.’ St Paul 
(continues he) knew how to exprefs himfelf properly, as 
appears from a paffage in his epiftle to the Philippians, 
where, profefledly {peaking of the joint participation of a blef- 
fing, he ufes thefe words, xoveve veov es ro evayyerinv, Syour 
communion in the gofpel.’? To the other remark, that 
no fpiritual part could be thought of in the table of idols, 
becaufe an idol is faid by the apoftle to be nothing, bifhop 
Warburton replies, ‘¢ that by St Paul the Gentiles are faid 
to have facrificed to devils, and thofe who ate of fuch fa- 
crifices to have had communion with devils: now the de- 
vil (continues his. Lordfhip) was in St Paul’s opinion 
fomething.”? But the inference which the apoftle draws 
from the acknowledged truth, that the cup of bleffing 
which we blefs is the communion of the blood of Chrift, 
and the bread which we break the communion of the bo- 
dy of Chrift, puts his meaning, our author thinks, be- 
yond all doubt. He fays+, that the partaking of one 


’ bread makes the receivers of many to become one body. 


A juft inference, if this rite be of the nature of a feaff upon 
the facrifice ; for then the communion of the body and blood of 
Chri unites the receivers into one body by an equal dif- 
tribution of one common benefit. But if it be only a ge- 
neral commemoration of a deceafed benefactor, it leaves 
the receivers as it found them, not one body, but many /e- 
parate profeffors of one common faith. 

Thus have we given fuch a view as our limits would 
permit us to give, of the principal opinions that have been 
held refpe¢ting the nature and end of the Lord’s Supper. 


d. It is an ordinance which feems not to be generally under- 


ftood ; though, being intended to fhow forth the Lord’s 
death till he-come, it is furely of fufficient importance to 
engage the attention of every ferious Chriftian. The moft 
confiderable Proteftant divines who have exprefsly written 
upon it are, Johnfon in his Unbloody Sacrifice ; Cudworth 
in his Difcourfe concerning the true Nature of the Lord’s 
Supper ; Hoadley in his Plain Account ; and Warburton in 
his Rational Account. The notions of Cudworth and War- 
burton are the fame, and perhaps they differ not fo much 
from thofe of Johnfon as many readers feem to imagine. 
At any rate, the arguments by which Warburton fupports 
his doétrine, muft have fome force, fince it is faid that 
Hoadley himfelf acknowledged they would be unanfwer- 
able, if it could be proved that the death of Chrift was a 
real facrifice. 

SUPPLEMENT, in literature, an appendage to fupply 
what is wanting in a book. Books of various kinds require 
fuch an appendage ; but none fo much as a ditionary of 
arts and f{ciences, which, from the progreffive courfe of phy- 
fical {cience, cannot be completed without it, 


[, Sy 


SUPPORTED, in heraldry, a term applied to the up- Supple- 


mo UP 


permoft quarters of a fhield when divided into feveral quar- 
ters, thefe feeming as it were fupported or fuftained by thofe 
below. The chief is faid to be fupported when it is of two 


colours, and the upper colour takes up two-thirds of it. In eee 


this cafe it is fupported by the colour underneath, 

SUPPORTERS, in heraldry, figures in an atchieve. 
ment placed by the fide of the fhield, and feeming to fups 
port or hold up the fame. Supporters are chiefly figures 
of beafts: figures of human creatures for the like purpofe 
are called tenants. 

SUPPOSITION, in mufic, is when one of the parts 
dwells on a note, while another part makes two or more 
leffer notes equivalent to it, by conjoint degrees. 

Suppofition is defined by a late author the ufing of two 
fucceflive notes, of the fame value as to time ; the one where- 
of, being a difcord, fuppofes the other a concord. 

The harmony, Mr Malcolm obferves, is always to be full 
on the accented parts of the bar or meafure; but, on the 
unaccented, difcards may tranfiently pafs, without any of- 
fence totheear. This tranfent ufe of difcords, followed by 
concords, make what we, after the French, call /uppofitton. 

Concords by fuppofition are thofe where the continued 
bafs. adds or fuppofes a new found below the fundamental - 
bafs ; whence fuch concords always exceed the extent of the 
eftave. Of thefe concords there are three forts, all which 
are concords of the feventh: the firft, when the added found 
is a third below the fundamental found; fuch is the con- 
cord of the ninth: and if the concord of the ninth is 
formed by the mediant, added below the fenfible concord 
in the minor mode, then the concord is called the /uper/luous 
Sfth. ‘The fecond kind is, when the fuppofed found is a 
fifth below the fundamental found, as in the concord of the 
fourth or eleventh; and if the concord is fenfible, and the 
tonic be {uppofed, this concord is called the /uperfluous fe» 
venth, The third kind-is that where the fuppofed found is 
below a concord of the diminifhed feventh: if it is a fifth 
below, #.e. if the fuppofed found be the mediant, the con- 
cord is called the concord of the fourth and fuperfluous fifth : 
if it is a feventh below, i. e. if the fuppofed found be the 
eet the concord is:called the der /ixth and /uperfluous /e- 
venth. 

SUPPOSITORY, a kind of medicated cone or ball, 
which is introduced into the anus for opening the belly. 

It is ufually compofed of common honey, mixed up with 
either foap or oil, and formed into pieces of the length and 
thicknefs of the little finger, only pyramidal. ‘T’o the com- 
pofition is fometimes alfo added powder of {cammony, eu- 
phorbium, colocynthis, falt, aloes, &c. according to the cafe 
of the patient. 

The fuppofitory was invented for the convenience of fuch 
as have an averfion to the taking of clyfters; or to be ufed 
when the difeafe does not allow thereof. 

SUPPRESSION, in medicine, is generally ufed to figni- 
fy a retention of urine or of the menfes. 

SUPPURATION, the fecond way wherein an inflam- 
mation terminates; being a converfion of the infpiflated 
blood and the firft adjacent parts, as the veffels and fat into 
pus or matter; which diforder, when it has not yet found 
an opening, is generally called an abjcefs. - 

SUPRACOSTALES, in anatomy. See Table of the 
Mufiles in Anatomy. 

SUPRALAPSARIANS, in theolozy, perfons who 
hold that God, without any regard to the good or evil 
works of men, has refolved, by an eternal decree, /upra lap- 
jam, antecedently to any knowledge of the fall of Adam, 
and independently of it te fave fome and to damn others; 
or, in other words, that God intended to glorify his juftice 
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Suprafple in the condemnation of fome, as well as his mercy in the fal- 


n3atug 


Surat. 


vation of others; and for that purpofe decreed that Adam 
fhould neceffarily fall, and by that fall bring himfelf and all 


teersywee his offspring into a ftate of everlafting condemnation. 


Thefe are alfo called antelapfaries, and are oppofed to fub- 
lapfaries and infralapfaries. 

Aécording to the fupralapfarians, the object of predefti- 
nation is, Aamo creabilis et labilis ; and, according to the 
fublapfarians and infralanfarians, homo creatus et lapfus. 


SUPRASPINATUS, in anatomy. See Table of the 


Mufcles in ANATOMY. 

SUPREMACY, the fuperiority or fovereignty of the 
king. See Soverricnry. 

SUR, or Suur (anc. geog.), a defert of Arabia Petrza, 
extending between Paleftine and the Arabian Gulph ; into 
which the Ifraelites, after marching through the Red Sea, 
firt came (Exod. xv. 22.) Again (Numb. xxxiii. 8.), itis 
faid, that from the fea they, went three days journey into the 
Wildernefs of Etham ; whence fome conclude that Etham 
and Shur are the fame wildernefs; or only differ as a part 
from the whole, Shur being the general name, and Etham 
that part of it lying neareft to the place of encampment of 
the fame name, We know fo little of the geography of thefe 
places that there is more room for difputation than for dect- 
fion. As to the route which the Ifraclites followed in their 
paflaze through the Red Sea, Mr Bryant, we think, has 
given the moft fatisfatory account in his late work on the 
Plagues of Egypt-—Shur is now called Co: onde’. 

SURAT, a city of Indoftan, belonging to Britain, on 
the weftern coaft of the peninfula, a little to the northward 
of Bombay, and about 16 miles up the river Tappee. It is 
but of modern date, and is a moft remarkable inftance of 
the power of trade to bring wealth and population to any 
fpot where it can be brought to fettle. ‘Iowards the mid- 


dle of the laft century this place was only the refort of a 


few merchants, who, under the fhelter of an old infignifcant 
caftle, laid the firft foundations of a city now almoft as large 
and fully as populous as London within the walls, and con- 
taining many fine buildings of Indian architecture, which 
is partly Gentoo and partly Morifque. ‘Thofe of the great- 
eft note are fo contrived, that the gateway is defenfible 
again any fudden irruption of a few armed men. . The pri- 
vate apartments lie backwards for the conveniency of the 
women, of whom the Moors are remarkably jealous. ‘They 
are fond of having one room, in the midft of which a foun. 
tain keeps playing, and which, by its noife, lulls them to 
fleep, and refrefhes the room by its coolnefs; but thus a 
damp is produced, which would be very dangerous to Euro- 
peans. ‘They have alfo generally a faloon with fountains 
playing in it, which, with the variegated flower-beds, in 
which they are very curious, makes a beautiful profped. 
During the intenfe heats of fummer they have country re- 
tirements a little way out of town, where they refide, or g0 
in parties to amufe themfelves. The ftreets are irregularly 
laid out ; but have one property which renders it agreeable 
to walk in them, viz. that a competent width being left at 
bottom, the upper ftories of the houfes project over one an- 
other in fuch a manner, that people may with eafe converfe 
from them ; by which means the ftreet is agreeably fhaded, 
at the fame time that a proper ventilation is not impeded, 
but rather promoted. The fhops, notwithftanding the vaft 
trade carried on in this great and populous city, have a 


very mean appearance, owing to the dealers keeping their 


goods in warehoufes, and felling by famples. 

No place is better fupplied with provifions than the city 
of Surat while its commanication with the country remains 
open. Befides the unbounded importation, by which every 
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article is bronght here in great abundance, the natural pros 
duétions of the foil are excellent, theugh lefs cheap than in 
other parts of India,.as at Bengal efpecially ; yet in that 
place, though the cattle and poultry are bought originally 
at a very low rate, they turn out very dear by the time they 
are fed for the table. Here, however, all kinds of eatables 
may be had at a reafonable price, ready for immediate ufe, 
and as good as.can be found anywhere. ‘The wheat of Su- 
rat is famous all over India for its fingular fubftance, white. 
nefs, and tafte; and its lallads and roots are hkewife of an 
excellent quality. There are alfo many kinds of wild-fowl 
and other game to be had at an eafy rate; but for wines 
and {pirituous liquors they depend moftly on importation. 

Surat was furrounded with a wall in a fhort time aiter it 
had affumed the form of atown. The fortification, hows 
ever, was meant only to prevent the incurlions of the Mah- 
rattas, who had twice pillaged it; fo that the place was by 
no means capable of flanding any regular fiege. Even the 
caftle appears but a poor defence, being mounted with cans 
non here and there, without any order, or without any 
thing like an attempt towards military archite¢ture. 

In this city, before the Eaft India company became in- 

vefted with the poffeffion of Bombay, was the prefidency of 
their affairs on the weftern coaft. For this purpofe they 
had a faCtory eftablifhed there with great privileges by the 
Mogul government ; and even after the prefidency was efta- 
blithed at Bombay, they continued a factory here at one of 
the beft houfes in the city ; which yet not being {pacious 
enough to contain their effets, they hired another at fome 
diftance from it, and nearer the water-fide, which was called 
the new factory. In the mean time, the city flourifhed, and 
became the centre of all the Indian trade, being much more 
frequented for the fake of foreign merchandize than for ei- 
ther the natural produé¢tions or manufactures of the country, 
though they alfo_made a confiderable part of its-commerce, 
In fhort, there was fcarce any article of merchandize but 
what was to be found at all times in Surat, almoft as readily 
as in London itfelf. While the Mogul government was in 
its vigour, there was fuch a fhow of juftice kept up, as in- 
duced merchants of all religions and denominations to take 
up their refidence in the city. The Gentoos efpecially re- 
forted thither, in order to avoid the oppreffions of their own 
government. Great care indeed was taken that no very fia- 
grant aéts of oppreffion fhould be committed ; fo that, in 
what fometimes happened, appearances were at leaft kept 
up; and the oppreflions of government were chiefly owing 
to the animofities and rivalfhip of the merchants themfelves. 
As an inftance of the great extent to which commerce was 
puthed in Surat, we fhall here quote from Mr Grofe, what 
is faid by Captain Hamilton of a merchant named Abdulga- 
four, viz. “ That he drove a trade equal to the Eaft India 
company: for he had known him fit out in a year above 
20 fail of fhips, between 300 and 800 tons, none of which 
had lefs of his own ftock than L. 20,000, and fome of them 
L. 25,0co. After that foreign ftock was fent away, it 
behoved him to have as much more of an inland flock for 
the following year’s market.” On the deceafe of this mer- 
chant, the government feized on a million of his money; and 
his grandfon was not only deprived of all that he pofleffed, 
but barbaroufly murdered through the envy and treachery of 
his brother-merchants, and the rapacity of the governor. 

The city of Surat was taken and ruined by the Portu- 
guefe in 1520; and it was not till after this misfortune 
that it became fuch a celebrated emporium. All the In- 
dian merchants who had been accuftomed to trade thither 
contributed to re-eftablifh it; but it was not till near a cen- 
tury after that it became the general ftaple of Indian and 
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European merchandize ; when the Dutch appearing in the 


©: Indian ocean, had deprived the Portuguefe of all their con- 


guefts on that coaft, and almoft entirely ruined their trade, 
‘he Enplith eftablithed a fa€tory here in 1609, the Dutch in 
1616, and the French in 1665. In procefs of time, the 
Tndian {eas being greatly infefled by pirates, a naval officer 
was appointed by the Mogul to keep them in awe. his 
officer was named Siddee (a) Muffoot, who had been chief of 
an Ethiopian colony fettled at Rajapore. Here he had col- 
Ic&ted fome veffels ot confiderable force, and carried on fome 
trade, till he was difpoffefled by the Mahrattas ; upon which 
he repaired to Bombay, and afterwards to Surat, where he 
was appointed admiral on that ftation to the Mogul, with a 
yearly revenue of about L. 36,000 Sterling. Though he 
had no power, independent of the marine, he feized on 
the caftle, encroached on the town, and appropriated to 
himfelf a third part of its revenues, under pretence of ar- 
rears due in his appointed revenue. Another third was paid 
to’ the Mahrattas, to prevent their depredations upon trade 
in the open country ; but they, not fatisfied with this fti- 
pulation, watched an opportunity to plunder the town, 
which was kept in fubjeCtion by Siddee Muffoot till his 
death, which happened in 1756. 

Siddee Mufloot was fucceeded by his fon, who foon ren- 
dered himfelf very difagreeable to the inhabitants. In 1768 
the Englifh faQory wae greatly opprefled by him, and the 
black merchants treated ftill worfe ; on which the latter ap- 
plied to Mr Ellis the Englifh chief at that time, defiring 
him to recommend it to the prefidency of Bombay to take 
the caftle by force out of the hands of the ufurper. ‘This 
propofal proving agreeable, Admiral Pococke, who was then 
with his {quadron at Bombay, readily concurred in f{upport- 
ing the expedition, The enterprize was conducted with the 
ufval fuccefs atténding the Britifh arms; and Captain Mait- 
land the conductor took poffeffion of the caflle with its re- 
venue in name of the Eaft India company, who were con- 
firmed in the government by grants from the Mogul. 

SURCHARGE or rue Forest, is when a commoner 
puts more beatts in the foreft than he has a right to. See 
Forest. 

SURCHARGE of Common, is a difturbance of common of 
pafture, by puttinss more cattle therein than the pafture and 
herbage will fuftain, or the party hath aright to do. ‘This 
injury can only happen where the common is appendant or 
appurtenant, and of courfe limitable by law; or where, 
when in grofs, it is exprefsly limited and certain; for where 
a man hath common in grofs, /ans nombre, or without ftint, 
he cannot be a furcharge. In this cafe indeed there muft 
be left fufficient for the lord’s own bealts. 

The ufual remedies for furcharging the common are by 
the lord’s diftraining the furplus number, or by his bring- 
ing an action of tre{pafs, or by a fpecial a€tion on the cafe, 
in which any commoner may be plaintiff. The ancient and 
moft effectual method of proceeding is by writ of admea- 
furement of pafture. 

Writ of Second Surcuarce, de fecunda fuperoneratione, is 
given by the ftatute of Weftm. 2. 13 Edw. I. cap. 8. when, 
after the admeafurement of pafture hath afcertained the 
right, the fame defendant furcharges the common again ; 
and thereby the fheriff is dire€ted, to inquire by a jury whe- 
ther the defendant has in faét again furcharged the common; 
and if he has, he fhall then forfeit to the king the fupernu- 
merary cattle put in, and alfo fhall pay damages to the 
plaintiff. 
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SURCINGLE, a girdle wherewith the clergy of the Sureingle 


church of England ufually tie their caflocks. See Gir- 
DLE. 

SURCOAT, a coat of arms, to be worn over body ar- 
mour, 

The furcoat is properly a loofe thin taffety coat, with 
arms embroidered or painted on it. Such as is worn by 
heralds, anciently alfo ufed by military men over their ar- 
mour to diftin zuifh themfelves by. 

SURD, in arithmetic and algebra, denotes’any number 
or quantity that 1s incommenturable to unity: otherwife 
called an irrational number or quantity. See ALGEBRA, 
Part I. Chap. IV. 

SURETY, in law, generally fignifies the fame with 
Batt. : 

SURF, is a term ufed by feamento exprefs a peculiar 
{well and breaking of the fea upon the fhore. It fometimes 
forms but a fingle ranxe along the fhore, and at others three 
or four behind one another extending perhaps half a mile 
out tofea, The furf begins to affume its form at fome di- 
{lance from the place where it breaks, gradually accumela- 
ting as it moves forward till it gain, not uncommonly, in 
places within the limits of the trade-winds, a heizht of 15 
or 20 feet, when it overhangs at top, and falls like a cafcade 
with great force and a prodigious noife. Countries where 
furfs prevail ‘require boats of a particular conftru@tion very 
different from the greater part of thofe which are built in 
Europe. In fome places furfs are great at high, and iy 
others at low water; but we believe they are uniformly mof& 
violent during the {pring-tides. 

It is not eafy to affign the caufe of furfs. ‘That they are 
affected by the winds can hardly be queftioned ; but that 
they do not proceed from the immediate operation of the 
wind in the places where they happen, is evident from this. 
circumftance, that the furf is often highett and moft violent. 
where there is leaft wind, and vice verfa.. On the coal of 
Sumatra the higheft are experienced during the fouth-eaft 
monfoon, whichis never attended with fuch gales as the 
north-weft. As they are moft general in the tropical lati- 
tudes, Mr Marfden, who feems to have paid much attention 
to the fubjeét, attributes them to the trade-winds which 
prevail at a diftance from fhore between the parallels of 30 
degrees north and fouth, whofe uniform and invariable ac- 
tion caufes a long and conttant {well, that exifts even in the 
calmeft weather, about the line, towards which its direQion 
tends from either fide. ‘his {well, when a f{quall happens: 
or the wind frefhens up, will for the time have other fub-« 
fidiary waves on the extent of its furface, breaking often in a: 
direétion contrary to it, and which will again fubfide as a 
calm returns, without having produced on it any perceptible 
effect. Sumatra, though not continually expofed to the 
fouth-eaft trade-wind, is not fo diftant but that its influence 
may be prefumed to extend to it; and accordingly at Poolo 
Pefang, near the fouthern extremity of the ifland, a conftant. 
foutherly fea is obferved, even after a {trong north-weft wind. 
‘This inceflant and powerful fwell rolling in from an oceang. 
open even to the pole, feems an agent adequate to the pro- 
digious effets produced on the coaft ; whilft its very fize 
contributes to its being overlooked. It reconciles almoft all: 
the difficulties which the phenomena feem to prefent, and in 
particular it accounts for the decreafe of the furf during the 
north-weft monfoon, the local wind then counteracting the 
operation of the general one; and it is corroborated by an 
obfervation, that the furfs on the Sumatran coaft ever begin: 
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“Surface, to break at their fouthern extreme, the motion of the {well 


Surfer. 
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early prac- 


tifed. 


not being perpendicular to the direction of the fhore. This 
explanation of the phenomena is certainly plaufible ; but, as 
the author candidly acknowledges, obje€tions may be urged 
to it. The trade-winds and the {well occafioned by them 
are remarkably fleady and uniform ; but the furfs are much 
the reverfe. How then comes an uniform caufe to produce 
unfteady effects ? 

Tn the opinion of our author it produces no unfteady ef- 
fe&ts. ‘lhe irregularity of the furfs, he fays, is perceived 
only within the remoter limits of the trade-winds. But the 
equatorial parts of the earth performing their diurnal revolu- 
tion with greater velocity than the reit, a larger:circle being 
defcribed in the famé time, the waters thereabout, from the 
ftronger centrifugal force, may be fuppofed more buoyant ; 
to feel lefs reftraint from the fluggifh principle of matter ; 
to have lefs gravity ; and therefore to be more obedient to 
external impulfes of every kind, whether from the winds or 
any other caufe. ‘ 

SURFACE. See Surerricizs. 

SURFEIT, in medicine, a ficknefs with a fenfation of a 
load at the ftomach, ufually proceeding from fome error in 
diet, either with regard to the quantity or quality of the 
food taken. Sometimes, however, a furfeit is only a ple- 
thora from indelence and full but improper feeding ; in 
which cafe perfpiration is defeétive; and eruptions form 
themfelves on the fkin. 

A-furfeit from animal food, as mufcles, putrid flefh, &c. 
is beft remedied by the ufe of vegetable acids, which may 
be taken diluted with water, a vomit being premifed, and 
this even though a vomiting and purging both attend. 

When an excefs of feeding is the caufe, the prime vie 
‘being evacuated, and the nature of the plethora attended to, 
that the load may be properly evacuated, the indication of 
cure will be, to recover the perfpiratory difcharge,.confiftent 
‘with which diuretics may be ufed in preference to medicines 
which produce any other evacuation. 
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; HAT part of medicine which treats of difeafes to be 
cured or alleviated by.the hand, by inftruments, or 
‘by external applications, 


Cuap.!. Hiftory of Surgery. 


Tuar furgery was coeval with the other branches of 
medicine, or perhaps antecedent to any of them, will not 
admit of doubt. The wars and contentions which have 
taken place among mankind almoft ever fince their creation, 
neceflarily imply that there would be occafion for furgeons 
at a very early period ; and probably thefe external injuries 
would tor fome time be the only difeafes for which a cure 
would be attempted, or perhaps thought pratticable.—In 
the facred writings we find much mention of baliams, parti. 
cularly the balm of Gilead, as excellent in the cure of wounds; 
though at the fame time we are informed that there were 
fome wounds which this balfam could not heal. 

Concerning the furgery practifed among the Egyptians, 


2 Boy : : ge ; 
Hiftory of Jews, and Afiatic nations, we know little or nothing. The 


it among 


Greeks were thofe from whom the art defcended to us, 


the Greeks,though they confeffedly received it from the eaftern nations. 


The firfl Greek furgeons on record are AZfculapius and his 
fons Podalirius and Machaon. /€f{culapius flourifhed about 
50 years before the Trojan war; and his two fons diftin- 
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Surreit, in farriery. See Farriery, § xix. 

SURGE, in the fea-language, the fame with a wave. 
See Wave. 

SURGEON, or Currurceon, one that profeffes the art 
of Surcsry. 

In England there are two diftin& companies of furgeons 
now occupying the {cience or faculty of furgery ; the one 
company called barbers, the other /urgeons, which latter are 


Su 


not incorporated.—The two are united to fue, and be fued, _ 


by the names of mafters or governors and commonalty of 
the myftery of barbers and {urgeons of London. 32H. VIII. 
Ce 42. 

No perfon ufing any barbery or fhaving in London, fhall 
occupy any furgery, letting of blood, or other matter; 
drawing of teeth only excepted. And no perfon ufing the 
mytftery or craft of furgery fhall occupy or exercife the feat 
or craft of barbary, or fhaving, neither by himfelf, nor 
any other for his ufe. 32H. VIII. c. 42. 

By the fame ftatute, furgeons are obliged to have figns at 
their doors. 

The French chirurgeons being refufed to be admitted in- 
to the univerfities (notwithftanding that their art makes a 
branch of medicine), on pretence of its bordering a little on 
butchery or cruelty, affociated themfelves into a brother- 
hood, under the protection of 5. Cofmus and S. Damian: 
on which account, according to the laws of their inftitution, 
they are obliged to drefs and look to wounds gratis the firft 
Monday of each month. ~ 

They diftinguifh between a chirurgeon of the long robe 
and a barber-chirurgeon. ‘The firft has ftudied phyfic, and 
is allowed to weara gown. The fkill of the other, befides 
what relates to the management of the beard, is fuppofed to 
be confined to the more fimple and eafy operations in chi- 
rurgy ; as bleeding, tooth-crawing, &c. 

They were formerly diftinguifhed by badges: thofe of 
the long gown bore a cafe of inftruments; the barber, a 
bafon. 
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guifhed themfelves in that war both by their valour and fkill 
in curing wounds: This indeed is the whole of the medical 
fkill attributed to them by Homer ; for in the plazue which 
broke out in the Grecian camp, he does not mention their 
being at all confulted. Nay, what is ftill more ftrange, tho’ 
he fometimes mentions his heroes having their bones broke, 
he never takes notice of their being reduced or cured by any 
other than fupernatural means; as in the cafe of AZneaa, 
whofe thigh-bone was broken by a ftone caft at him by Dio- 
med, ‘The methods which thele two famous furgeons ufed 
in curing the wounds of their fellow-foldiers feems to have 
been the extra¢ting or cutting out the darts which infli@ed 
them, and applying emollient fomentations or ftyptics to 
them when neceffary : and to thefe they undoubtedly attri- 
buted much more virtue than they could poffibly poffefs ; 
as appears from the following lines, where Homer defcribes 
Eurypylus as weunded and under the hands of Patroclus, 
who would certainly praétife according to the directions of 
the furgeons. 


; 


Patroclus cut the forky fteel away ; 

Then in his hands a bitter root he bruis’d, 
‘The wound he wafh’d, the flyptic juice infus’d. 
The clofing fle/h that inftant ceas’d to glow ; 
‘The wound to torture, and the blood to flow, 


Till 
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Till the days of Hippocrates we know very little of what 
was the practice of the Greek furgeons. From him, how- 
ever, we learn, that the prattice of blood-letting, cupping, 
and {carification, was known to them ; alfo the ufe of warm 
and emollient fomentations, iffues made with hot irons, pef- 
faries, injeCtions, fumigations, &c. Hippocrates alfo gives 
directions with regard to fra@tures, luxations, ulcers, fiftulas. 
He dire€ts the extention, reduction, bandages, and fplints, 
proper to be ufed in fractures and luxations: of different 
bones, with feveral machines to increafe the extenfion when 
neceflary. He direéts the laxity and tightnefs of the ban- 
dages; the intervals for unloofing and binding them on 
again; the pofition and repofe of the fractured member, and 
the proper regimen ; and he mentions the time when a cal- 
lus is ufually formed. He treats alfo of fra€tures of the 
fkull, and the method of applyinz the trepan. In his treat- 
ment of ulcers, he {peaks of reducing fungous fleth by means 
of efcharotics, fome of which are alum, nitre, verdigrile, 
quicklime,. &c. 

In the time of Ptolemy Philopater of Egypt, medicine, 
all the branches of which had hitherto been prattifed by 
the fame perfon, was now divided into three, viz. the diete- 
tic, pharmaceutic, and furgical; from which time to the 
prefent, furgery has continued to be reckoned a diftin® pro- 
feffion from medicine, though very improperly, in the opi- 
nion of the beft authors. 

Surgery appears not to have exifted in Rome, notwith- 
flanding the warlike genius of the people, for more than 
500 years. Archagathus, a Greek, was the firft profeflor of 
that art in the city; and fo frequently employed the knife, hot 
irons, and other cruel methods of cure, that he was brand- 
ed with the opprobrious title of carnifex, and expelled the 
city, where no phyfician or furgeon of eminence again made 
his appearance for 180 years. At this time Afclepiades 
undertook the profeffion of medicine; but feems to have 
dealt little in furgery. Neither have we any thing of im- 
portance on that fubject till the time of Celfus, who flourith- 
ed during the reigns of Auguftus and '‘Tiberius.—In his 
furgery, all the improvements from Hippocrates to his own 
days are’ collected § the moft minute and trifling difeafes are 
not omitted. An eminent furgeon, of the moZerns, em- 
phatically exhorts every perfon in that profeffion ‘ to keep 
Celfus in his hands by day and by night.”” He deferibes 
the fiens of a fraétured fkull, the method of examining for 
the fra¢ture, of laying the fkufil bare by an incifion in the form 
of the letter X, and afterwards of cutting away the angles, 
and of applying the trepan, with the figns of danger and of 
recovery. He obferved, that fometimes, though very rare- 
ly, a fatal concuffion of the brain might happen, the blood- 
veffels within the fkull being burft, yet the bone remaining 
entire. After the operation of the trepan, fponges and 
cloths wetted with vinegar, and feveral other applications, 
were made to the head; and, throughout, fevere abftinence 
was enjoined. In violent fra€tures of the ribs, he ordered 
venefection ; low diet; to guard againft all agitation of the 
mind, loud fpeaking, motion,.and every thing that might 
excite coughing. or {neezing. Cloths-wetted with wine, rofes 
and oil, and other applications, were laid over the fracture. 
‘The cure of fra€tures, in the upper and lower extremities, 
he faid were nearly alike ; that fractures differ in degree of 
violence and danger, in being fimple or compound,.that is, 
with or.without a wound of the flefh, and in being near to 
the joint. He. direéts the extenfion of the member by. af- 
fiftants; the reduétion, by the furgeon’s, hands, of the frac- 
tured bones-into their natural fituation; and to bind the 
fra€tured part with bandages of different lengths, previoufly 
dipped in wine and oil; on the third day frefh bandages 
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are to be applied, and the fra€tured member fomented with Hiftory. 


warm vapour, efpecially during the inflammation. Splints, 


-if neceffary, are to be applied, to retain the bones in a fixed 


pofition. The fractured arm is to be fufpended in a broad 
fling hung round the neck: the fra€tured leg is to be its 
clofed in a kind of cafe, reaching above the ham, and ac- 
commodated likewife with a fupport to the foot, and with 
flraps at the fide, to keep the leg fteady: in the fractured 
thigh-bone, the cafe is to extend from the top of the hip to 
the foot. He defcribes the method of treating compound 
fraGtures, and of removing {mall fragments of fplinters of 
bones; and the manner of extracting darts. In luxations 
of the fhoulder, he mentions feveral methods of giving force 
to the extenfion, and of replacing the diflocated bone.. 
One method fimilar to that of Hippocrates was, to fufpend 
the patient by the arm; the fore-part of the  fhoulder, 
at the fame time, refting upon the top of a door, or any. 
other fuch firm fulcrum. Another method was to lay 
the patient fupine, fome affiftants retaining the body in 
a fixed pofition, and others extending the arm in the con- 


trary direction; the furgeon, in the mean time, attempting,. 


by his hands, forcibly to reduce the bone into its former place. 
If a large inflammation was expected to enfue atter a 


wound, it was fuffered to bleed for fome time, and blood. 


was drawn from the arm. ‘I'o wounds accompanied with 
confiderable hemorrhagy, he applied a fponge wet in vine- 
gar, and conftant preflure : If neceffary, on account of the 
violence of the hemorrhazy, ligatures were made round the 
veffels, and fometimes the bleeding orifice was feared up 
with the point of a hot iron. On the third day frefh dref- 
fings were applied. In confiderable contufions, with a 
fmall wound of the flefh, if neither blood-veffels nor nerves 
prevented, the wound was to be enlarged. Abjtinence and 
low diet, uponall fuch accidents, were prefcribed; cloths wet 
with vinegar, and feveral other applications, were to be ap- 
plied to the inflamed part. He obferves, that frefh wounds 
may be healed without compound applications. In exe 
ternal gangrene, he cut into the found flefh;. and when the 
difeafe, in {pite of every effort, fpread, he advifed amputas 
tion of the member. After cutting to:the bone, the flefh 


was then feparated from it, and drawn. back, in. order to» 
fave as much flefh as poflible to. cover the extremity of the- 


bone. Celfus, though extremely diffufe.in the defcription 
of furzical difeafes, and of various remedies and external ap- 
plications, treats flightly of the method of amputating ; 


from which, comparing his treatife, with the modern fy ftems, . 


we might infer that the operation. was then feldomer prac- 
tiled than at prefent. Ife deicribes the fymptoms of that 
dangerous inflammation the carbuncle, and directs, immedi- 
ately to hurn, or to corrode the gangrened part. ‘V'o pro- 
mote the fuppuration. of abfcefles, he orders poultices of 


barley-meal, or of marfhmallows, or the feeds of linfeed and : 


fenugreek. He alfo mentions the compofitions of feveral 
repellent. cataplafms. 
mixed with the juice of folanum or nightfhade. Sal ammo. 
niac was fometimes mixed with, his plaiters. 

He is very minute in defcribing difeafes-of the eyes, ears, 


and teeth, and in prefcribing a multitude of remedies and” 


applications. In inflammation of the eyes, he enjoined ab- 
fkinence and low diet, reft, and a.dark:room: if the inflam- 


mation was violent, with great pain, he ordered venefetion, . 


and a purgative; a {mall poultice of fine flewer, faffron, 
and the. white of. an egg, to be laid to the forehead to fup- 
prefs the flow.of pituita; the foft infide. of warm wheat 
bread dipped in wine, to be laid to the eye; poppy and 
rofes were alfo added to his collyriums, and. various ingres 
dients too tedious to enumerate.. In chronic watery deflu- 


xiong; 


In the eryfipelas, he applies. cerufe, . 
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Hitory. sions of the eyes, he applied aftringents, cupped the tem- 


oles, and burnt the veins over the temple and forehead. 
Fle couched cataraéts by deprefling the cryftalline lens to 
the bottom ef the orbit. Teeth, loofened by any accident, 
he direéts, after the example of Hippocrates, to be faftened 
with a gold thread to thofe adjoining on each fide. Pre- 
vious to drawing a tooth, he ordered the gum to be cut 
round its neck; and if the tooth was hollow, it was to be 
filled with lead betore extraétion, to prevent its breaking by 
the forceps. He deferibes not only the inflammation, but 
likewife the elongation, of the uvula;: he alfo defcribes the 
polypus, and fome other difeafes affecting the nofe, 

He deferibes teveral fpecies of herniz or rupture, and the 
manual affiftance required in thofe complaints. After the 
return of the inteftines into the abdomen, a firm comprefs 
was applied to that part of the groin through which they 
protruded, and was fecured by a bandage round the loins, 
En fome cafes, after the return of inteftinal ruptures, he di+ 
minifhed the quantity of loofe fkin, and-formed a cicatrix, 
fo as to contraGt over the part, to render it more rigid and 
capable of refifting. He defcribes various difeafes of the 
genital parts, the hydrocele or dropfy of the ferotum, a 
difficulty of urine, and the manner of drawing off the 
water by a catheter; the figns of ftone in the bladder, 
and the method of founding or feeling for that ftone. 
Lithotomy was at that time performed by introducing two 
fingers into the anus ; the flone was then prefled forward 
to the perinzeum, and a cut made into the bladder; and by 
the finger or by a {coop the ftone was extracted. He de- 
icribes the manner of performing this operation on both the 
fexes, of treating the patient, and the iigns of recovery and 
of danger. 

Celfus direfted various corrofive applications and injec- 
tions to fiftulas ; and, in the laft extremity, opened them to 
the bottom with a knife, cutting upon a grooved inftrument 
or conduétor. In old callous ulcers, he made a new wound, 
by either cutting away the hard edges, or corroding them 
with yerdigrife, quicklime, alum, mitre, and with fome 
vegetable efcharotics. He mentions the fymptoms of caries 
in the bone ; direéts the bone to be laid bare, and to be 
pierced with feveral holes, or to be burnt or rafped, in order 
to promote an exfoliation of the corrupted part ; afterwarde 
to apply nitre and feveral other ingredients. One of his 
applications to a cancer was auripigmentum or arfenic. He 
directs the manner of tapping the abdomen in afcites, and 
of drawing blood by the lancet and cupping-glaffes. His 
cupping-glafles feem not ‘to have been fo convenient as the 
modern: they were made either of brafs or horn, and were 
unprovided with a pump. He cured varicofe veins by 
uftion or by incifion. He gives direétions for extraGting 
the dead fcetus from the womb, in whatever pofition it 
fhould prefent ; and, after delivery, to apply to the private 
parts foft cloths wet in an infufion-of vinegar and rofes. In 
Celfus’s works there is a great redundance and {uperfuity 
of plafters, ointments, efcharotics, collyriums, of fuppurating 
and difcutient cataplafms, and external applications of every 
kind, both fimple and compound: Perhaps, amongft the 
multitude, there are a few ufeful remedies now laid afide and 
neglected, 

The laft writer of confequence who flourifhed at Rome 
was Galen, phyfician to the emperor Marcus Aurelius. His 
works are for the moft part purely medicinal ; although 
he wrote alfo on furgery, and made Commentaries on the 
Surgery of Hippocrates. He opened the jugular veins, 
and performed arteriotomy at the temples ; direéted leeches, 
{carification, and cupping-glafles, to draw blood. He alfo 
defcribed with accuracy the different fpecies of hernie or 


ruptures. 


In the year 500 flourifhed Aétius, in whofe works we Bf 
meet with many obfervations omitted by Celfus and.Ga- 
len, particularly on the furgical operations, the difeafes of 
women, the caufes of difficult labours, and modes of delivery. 
He alfo takes notice of the dracunculus, or Guinea worm. 
Aétius, however, is greatly excelled by Paulus Egineta, 
who flourithed in 640; whofe treatife on {urgery is fuperior 
to that of all the other ancients. He direé&ts how to extract 
darts; to perform the operation fometimes required in 
dangerous cafes of rupture or hernia. He treats alfo of 
anewifm. Galen, Paulus, and all the ancients, fpeak only of 
one fpecies of aneurifm, and define it to be “atumor 
arifing from arterial blood extravafated from a ruptured 
artery.” ‘The aneurifm from a dilatation of the artery is a 
difeovery of the moderns. In violent inflammations of the 
throat, where immediate danger of fuffocation was threaten- 
ed, Paulus performed the operation of bronchotomy. In 
obftinate defluxions upon the eyes, he opened the jugular 
veins. He defcribes the manner of opening the arteries be- 
hind the ears in chronic pains of the head. He wrote alfo 
upon midwifery. Fabricius 2b A quapendente, a celebrated 
furgeon of the 16th century, has followed Celfus and Paulus 
as text-books. : 

From the time of Paulus Egineta to the year 900, no Ani 
writer of any confequence, either on medicine or furgery, 4ra 
appeared. At this time the Arabian phyficians Rhazes 
and Avicenna revived in the eaft the medical art, which, 
as well as others, was almoft entirely extinguifhed in the 
welt. Avicenna’s Canon Medicine, or General Syftem of 
Medicine and Surgery, was for many ages celebrated through 
all the ichools of phyfic. It was principally compiled from 
the writings of Galen and Rhazes. ‘I'he latter had correét- 
ly defcribed the {pina ventofa, accompanied with an enlarge- 
ment of the bone, caries, and acute pain. In «difficult la- 


bours, he recommends the fillet to affift in the extra@tion of 


the foetus ; and for the fame purpofe, Avicenna recommends 
the forceps. He deferibes the compolition of feveral 
co{metics to polifh the fkin, and make the hair grow, or 
fall off. 

Notwithftanding this, however, it was not till the time of 
Albucafis that furgery came into repute among the Ara- 
bians. Rhazes complains of their grofs ignorance, and that 
the manual operations were performed by the phyficians 
fervants. Albucafis enumerates a tremendous lift of opera- 
tions, fufficient to fill us with horror. The hot iron and 
cauteries were favourite remedies of the Arabians; and, in 
inveterate pains, they repofed, like the Egyptians and 
eaftern A fiatics, great confidence in burning the part. He 
defcribes accurately the manner of tapping in afcites ; men- 
tions feveral kinds of inftruments for drawing blood ; and 
has left a more ample and corre& delineation’ of furgical in- 
ftruments than any of the ancients. He gives various ob- 
ftetrical directions for extraGting the foetus in cafes of diffi- 
cult labour. He mentions the bronchocele, or prominent 
tumor on the neck, which, he tells us, was moft frequent 
among the female fex. We are alfo informed by this 
writer, that the delicacy of the Arabian women did not 
permit male furgeons to perform lithotomy on females ; 
but when neceflary, it was executed by one of their own 
fex. 

From the 11th century to the middle of the 1qth, the 
hiftory of furgery affords nothing remarkable except the 
importation of that naufeous difeate the leprofy into Europe. 
‘Lowards the end of the 15th century the venereal difeafe is 
faid to have been imported from America by the firlt dif- 
coverers of that continent. 

At the beginning of the 16th century, furgery was held 
in contempt in this ifland, and was practifed indifctiminately 
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by barbers, farriers, and fow-gelders. Barbers and furgeons 
continued, for 2co years after, to be incorporated in one 
company both in London and Paris. In Holland and fome 
parts of Germany, even at this day, barbere exercife the 
razor and lancet alternately. 

It is within the laft three centuries that we have any con- 
fiderable improverment. in furgery 5 nor do we know of any 
eminent Britifh furgical writers until within,the laf 130 
years. “ In Germany (fays Heifter) all the different fur- 
gical operations, at the beginning even of the 18th century, 
were left to empirics ; while regular praCtitioners were con- 
tented to cure a wound, open a vein or an abfcels, return a 
fraGtured or luxated bone; but they feldom or never ventu- 
red to perform any of the difficult operations.” He alfo 
{peaks of their grofs ignorance of the Latin language. 

The firft furgical work of the 16th century worthy of 
notice is that of J. Carpus. F. ab Aquapendente, an Ita. 
lian, publifhed a Syftem of Surgery, contaming a defcription 
of the various difeafes, accidents, and operations. Boerhaave 


_ paysthis authorthe followingcompliment: L/le fuperavit omnes, 
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et nemo ille hanc difputat gloriam ; omnibus potius quam hocce 
carere poffumus, About the fame period, A. Parey, a French. 
man, made feveral important additions to furgery, particular- 
ly in ‘his colle€tion of cafes of wounds, fra€tures, and other 
accidents which occur during war. The ancients, who 
were ignorant of powder and firearms, are defective in this 
part of: military furgery. Parey pretends to have firft in- 
vented the method of tying with a needle and flrong filk- 
thread waxed the extremities of large arteries, after the 
amputation of a member. The ligature of the blood- 
veffels is, however, merely a revival of the ancient praCtice, 
which had fallen into difufe: Throughout the dark ages, 
the hot iron, cauteries, and ftrong aftringents, were fubfti- 
tuted in its place. B. Maggius and L. Botallus wrote on 
the cure of gunfhot wounds. J. A.’ Crace wrote a fyftem 
of furgery. 

In the 17th century, furgery was enriched with feve- 
ral fyftems, ‘and with detached or mifecllaneous obferva- 
tions. “The principal authors are, M. A. Severinus, V. 
Vidius, R. Wifeman, Le Clerc, J. Scultetus, J. Mangetus, 
C. Magatus, Spigellius, F. Hildanus, T. Bartholin, P. de 
Marchett. 

Since the commencement of the prefent century, furgery 
has been enriched with many valuable and important improve- 
ments, of the greateft part of which we have availed ourfelves 
in the courfe of the following treatife. But as it would far 
exceed the limits of a work of this nature to enumerate the 
names and writings of fuch authors as have lived within the 
above period, and befides, as it appears very unimportant to 
do fo, we fhall at once proceed to the next part of our fubjeét. 


Crap... Of Wounds. 


Sect. I. Of Simple Wounds. 
Tre firt thing to be confidered in the infpection of a 


wound is; whether it is likely to prove mortal or not. This 
knowledge can only be had from anatomy, by which the 
fnrgeon will’ be able to determine what parts are in- 
jured; and, from the offices which thefe parts are. cal- 
eulated to perform, whether the human frame can fubfitt 
under fuch injuries. It is not, however, ealy for the moft 
expert anatomift always to prognofticate the event with 
certainty ; but this rule he ought always to lay down to 
himfelf, to draw the moft favourable prognofis the cafe will 
bear, or even more than the rules of his art will allow. 
‘This is particularly incumbent on him in fea-engagements, 
where the fentence of death is executed as foon as pronoun-~ 
Vou. XVIII. Part J. 
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are opened ; becaufe their fituation will not admit of pro- 


89 
ced, and the miferable patient is thrown alive into the fea, Simple 
upon the furgeon’s declaring his wound to be mortal. oe. 
There are, befides, many inflances on record, where wounds ¥ 
have healed, which the moft fkilful furgeons have deemed 
mortal. ‘The following wounds may be reckoned mortal. 5 

:. Thofe which penetrate the cavities of th¢ heart, and Wounds 


all thofe wounds of the vifcera where the large blood-veffels ae sity 
¥ necemari 


sorta: 
per applications to reftrain the flux of blood. vasa 


2. Vhofe which obfru@ or entirely cut off the paflage 
of the nervous influence through the body. Such are 
wounds of the brain, cerebellum, medulla oblongata, and 
{pinal marrow; theugh the brain is fometimes injured, 
and yet the patient recovers. Wounds likewife of the 
{mall blood-veffels within the brain are attended with great 
danger, from the effufed fluids prefling upon, the brain, 

Nor is there lefs danger where the nerves which tend to the 
heart are wounded, or entirely divided ; for, after this, it is 
impoffible for the heart to continue its motion. 

3. All wounds which entirely deprive the animal of the 
faculty of breathing. 

4. Thofe wounds which interrupt the courfe of the chyle 
to the heart ; fuch are wounds of the receptacle of the chyle, 
thoracic duét, and larger lacteals, &c. 

5. There are other wounds which prove fatal if neglected 
and left to nature; fuch are wounds of the larger external 
bleod-veffels, which might be remedied by ligature. : 

In examining wounds, the next confideration is, whether Symprome 
the parts injured are fuch as may be fuppofed to induce dan-of wound: 
gerous fymptoms, either immediately or in fome time during '® ery 
the courfe of the cure. In order to proceed with any tody. wn 
degree of certainty, it is neceffary to be well acquainted 
with thofe fymptoms which attend injuries of the, different 
parts of the body. If the fkin only and part of the cellular 
fubftance is divided, the firft confequence ‘is an effufion of 
blood ; the lips of the wound retract, become tumefied, 
red and inflamed, leaving a gap of confiderable widenefs 
according to the length and deepnels of the wound. Be-g,- wins 
fides, if a very confiderable portion of {kin and cellular fub-o; the ikia 
ftance is divided, aflight fever feizes the patient ; the effufion and cellu. 
of blood in the mean time ftops, and the wound is partly fill-'ar fub- 
ed up with a cake of coagulated blood. Below this cake, 9“ 
the {mall veffels pour forth a clear liquor, which in a fhort 
time is converted into pus ({ée the articles Pus and Mv- 
cus). Below this pus granulations of new flefh arife, the 
cake of coagulated blood loofens, a new fkin covers the 
place where the wound was, and the whole is healed ups 
only there remains a mark, called a cicatrix or fear, fhowing 
where the injury had been received. ie 

All wounds are accompanied with a confiderable degree Of the mufs 
of pain, efpecially when the inflammation comes on, though “l¢- 
the divifion reaches no farther than the fk and cellular 
fubfance. If the mufcular fibres are divided, the pain is 
much greater, becaufe the found part of the mutcle is 
ftretched by the contraction of the divided part and the ac- 
tion of the antagonift mufcle, which it is now lefs fitted to 
bear. [he wound alfo gaps much more than where the 
cellular fubflance only is divided, infomuch that, if left to 
itfelf, the fkin will cover the mufcular fibres, without any 
intervention of cellular fubftance; and not only a very un- 
fightly cicatrix remains, but the ufe of the mufcle is in fome 
‘meafure loft.—If the mufcle happens to be totally divided, 

‘its parts retract to a very confiderable ‘diftance ; and unlefs 
‘proper ‘methods be taken, the ufe of it is certainly loft ever 


‘afterwards. . 


r 

If by a wound any confiderable artery happens to be di- Of the ars 
vided, the blood flows out with great velocity, and by terics. 
ftarts; the patient foon becomes faint with lofs of blood ; 
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nor does the hemorrhacy flop until he faints away altoge- 
ther, when the ends of the divided veffel clofe by their na. 
tural contractility ; and if as much wis vite ftill remains as 
is fufficient to renew the operations of life, he recovers after 
fome time, and the wound heals up as ufual. The part of 
the artery which is below the wound in the mean time be- 
comes ufelefs, and its fides collapfe, fo that all the in- 
ferior part of the limb would be deprived of blood, were 
it not that the fmall branches fent off from the artery above 


’ the wounded place become enlarged, and capable of carry- 
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ing on the circulation. Nature allo, after a wonderful man- 
ner, often produces new veffels from the fuperior extremity 
of the divided artery, by which the circulation is carried on 
as formerly. However, the confequences of fuch a profufe 
hemorrhagy may be very dangerous to the patient, by in- 
ducing extreme debility, polypous concretions in the heart 
and large veffels, or an univerfal dropfy. ‘This happens 
efpecially where the artery is partially divided ; becaufe 
then the veffel cannot contra& in fuch a manner as to clofe 
the orifice: however, if the wound is but fmall, the blood 
gets into the cellular fubftance, {welling up the member to 
an extreme degree, forming what is called a diffufed aneurt/m. 
Thus the hemorrhagy foon ftops externally, but great mif- 
chief is apt to flow from the confinement of the extravafa- 
ted blood, which is found to have the power of diffolving 
not only the flefhy parts, but alfo the bones themfelves ; and 
thus not only the ufe of the limb is entirely loft, but the 
patient is brought into great danger of his life, if proper 
affiftance be not obtained in a fhort time. 

Wounds of the ligaments, nerves, and tendons, are like- 
wife attended with bad confequences. When a nerve is en- 
tirely divided, the pain is but trifling, though the confe- 
quences are often dangerous. If the nerve is large, all the 
parts to which it is diftributed below the wound immediately 
lofe the power of motion and fenfation ; nor is it uncom- 
mon, in fuch eales, for them to be feized with a gangrene. 
‘This, however, takes place only when all or the greatelt 
part of the nerves belonging to a particular part are divided. 
If the {pinal marrow, for inftance, be divided near the head, 
the parts below foon lofe their ation irrecoverably ; or if 
the bundle of nerves paffing out of the axilla be divided or 
tied, fenfation in the greateft part of the arm below will 
probably be loft. But though a nerve fhould be divided, and 
a temporary pally be produced, it may again reunite, and 
perform its former functions. Ifa nerve be wounied only, 
inftead of being divided, the worft fymptoms frequently 
enfue. 


b ie ‘ c oe 
of ny tho. | Wounds which penetrate the cavities of the thorax are 
rax,and thealways exceedingly dangerous, becauie there is fearce a pof- 


wifcera 
which it 
contains. 


fibility of all the vilcera efcaping unhurt. A wound is 
known to have penetrated the cavity of the thorax princi- 
pally by the difcharge of air from it at each infpiration of 
the patient, by an extreme difficulty of breathing, coughing 
up blood, &c. Such wounds, however, are not always mor- 
tal; the lungs have frequently been. wounded, and yet the 
patient has recovered.—-Wounds of the diaphragm are al- 
moft: always. mortal, either by inducing fatal convulfions 
immediately, or by the afcent of the flomach, which the 
preffure of the abdominal mufcles forces up through the 
wound into the cavity of the thorax; of this Van Swieten 
gives feveral inftances.— Even though the wound does not 
penetrate into the cavity of the thorax, the very worft fymp- 
voms may follow. For if the wound defcends deeply among: 
the mufcles, and’ its orifice hes higher,.the extravafated hu- 
mours will be therein colleéted, ftagnate, and corrupt in fuch. 
a manner as to form various finufes ; and after having ero- 


‘ded the pleura, it may at length pafs into the cavity of the 


thorax. The matter having once found a vent into this cavity,. 
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will be continually augmenting from the difcharge of the fi- 
nuous ulcer, and the lungs will at lait fuffer by the furrounding 
matter. It, in cafes of wounds in the thorax, the ribs or 
fternum happen to become carious, the cure will be extreme- 
ly tedious and difficult. Galen relates the cafe of a lad who 
received a blow upon his fternum in the field of exercife ; 
it was firft negleéted, and afterwards badly healed ; but, 
four months afterwards, matter appeared in the part which 
had received the blow.. A phyfician made an incifion into 
the part, and it was foon after cicatrized: -but in a fhort 
time a new colle€tion of matter made its appearance, and 
upon a fecond incifion the wound refufed to heal. Galen 
found the fternum carious; and having cut off the difeafed 
part, the pericardium itfelf was obferved to be corroded, fo 
that the heart could be feen quite naked ; notwithftanding 
which, the wound was cured in no very long time. 

There is fometimes difficulty in determining whether the 
wound has really penetrated into the thorax or the abdo- 
men; for the former defcends much farther towards the 
fides than at the middle. But as the lungs are almoft al- 
ways wounded when the cavity of the thorax is penetrated, 
the fymptoms arifing from thence can fcarcely be miftaken. 
—Another fymptom which frequently, though hot always, 
attends wounds of the thorax, is an emphyfema. ‘This is 
occafioned by the air efcaping from the wounded lungs, and 
infinuating itfelf into the cellular fubftance; which being 
pervious-to it over the whole, body, the tumour paffes from 
one part to another, till at laft every part is inflated to a fur- 
prifing degree. An inftance is given in the Memoirs of 
the Royal Academy, of a tumour of this kind, which on the 
thorax was eleven inches thick, on the abdomen nine, onthe 
neck fix, and on the reft of the body four ; the eyes were in 
a great meafure thruft out of their orbits by the inflation-of 
the cellular fubftance; and the patient died the fifth day. 
This was occafioned by a ftab with a {word. 


Wounds of the abdomen are wot lefs dangerous than of 4 


Cha , 


Sim 
Wat 


YZ 
1€ 


thofe of the thorax, on account of the importance of the dome 


vifcera which are lodged there. 
penetrate the cavity, there is fome danger of an hernia be- 
ing formed by the protrufion of the peritoneum through 
the weakened integuments, and the danger is greater ‘the: 
larger the wound is. ‘Ihofe wounds which run obliquely, 
betwixt the interftices of the mufcles. often produce finuous 
ulcers of a bad kind. For as there is always a large quantity: 
of fat interpofed everywhere betwixt the mufcles of the ab-. 
domen, if a wound happens to run between them, the ex- 
travafated humours, or matter there collected, not meeting, 
with free egrefs through the mouth of the wound, often: 
makes its way in a furprifing manner through the cellular 


fubftance, and forms deep finuofities between the mulcles ;. 


in which cafe the cure-is always difficult, and fometimes 
impoffible. 
If a large wound penetrates the cavity of the abdomen, 


fome of the vifcera will certainly be protruded through it 3. 


or if the wound is but {mall, and clofed up with fat fo that 
none of the inteftines can be protruded, we may know. that 
the cavity of the abdomen is pierced, and probably tome of 
the vifcera wounded, by the acute pain and fever, palenefs, 
anxiety, faintings, hickcough,.cold {weats, and weakened. 
pulfe, all of which accompany injuries of the internal parts.. 


The mifchiefs which attend wounds of this kind proceed not. 


only from. the injury done to. the vifcera themfelves, but. 
from the extravafation of blood. and the difcharge ofthe. 
contents of the inteflines into the cavity of the abdomen ;, 
which, being of.a very putrefcent nature, foon bring on the 
moft violent diferders. Hence wounds of the abdominak 
vifcera. are very often mortal. ‘This, however, is not always 
the cafe, for the {mall inteftines have been totally divided, 
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and yet the patient has recovered. Wounds both of the 
fmali and large inteftines have: healed fpontaneoufly, even 
when they were of fuch magnitude that the contents of the 
inteftine was freely difcharged through the wound in it, 
and after part of the inteltine itfelf has been protruded 
through the wound of the integuments. 

When the mefentery is injured, the danger is extreme, 
on account of the numerous veflels and nerves fituated there. 
Wounds of the liver, fpleen, and pancreas are alfo exceed- 
ingly dangerous, although there are fome inftances of the 
fpleen being cut out of living animals without any confider- 
able injury. : 

From the preceding account of the fymptoms attending 
wounds in the different parts of the body, the furgeon may 
be enabled to judge in fome meafure of the event ; though 
it muft always be remembered, that wounds, even thofe 
which feemed to be of the flighteft nature, have, contrary 
to all expeétation, proved mortal, chiefly by inducing con- 
vulfions, or a locked jaw; fo that no certain prognoftic can 
be drawn on fight of recent wounds. We fhall now, how- 
ever, proceed to confider their treatment. 

For the cure of wounds, it has been already obferved, 
that the ancients imagined balfams, the juice of herbs, &c. 
to be akind of fpecifics. In after-ages, and in countries 


where balfams are not eafily to be procured, falves have been’ 


fubftituted'in their place ; and even at this day there are ma- 
ny who reckon a falve or ointment effentially neceflary for 
healing the flighteft cut. It is certain, however, that the 
cure of wounds cannot be effected, nay, not even forwarded 


in the leaft, by ointments, unlefs in particular cafes or by, 


accident. ‘That power which the human frame has of re- 
pairing the injuries done to itfelf, which by phyficians is 
called vis medicatrix nature, is the fole agent in curing ex- 
ternal injuries ; and without this the moft celebrated balfams 
would prove ineffeétual. When a wound has been made 
with a fharp inftrument, and is not extenfive, if it be imme- 
diately cleaned, and all the extravafated blood fucked (a) 
out, it will almoft always heal by the firft intention in a very 
fhort time. Indeed the cures performed by this fimple pro- 
cefs are fo furprifing, that they would be incredible were we 
not affured of their reality by eye-witneffes. When this pro- 
cefs is either neglected or proves unfuccefsful, there are three 
ftages to be obferved in the cure of a wound: the firft, called 
digeftion, takes place when the ends of the wounded veffels con- 
traét themfelves, and pour out the liquor which is converted 
into pus. As foon as this appears, the fecond ftage, in which 
the flefh begins to grow up, takes place ; and as this pro- 
ceeds, the edges of the wound acquire a fine bluifh or pearl 
colour, which is that of the new fkin beginning to cover the 
wound as far as the fleth has filled it up. This procefs con- 
tinues, and the fkin advances from all fides towards the 
centre, which is called the cicatrizing of the wound. For 
the promoting of each of thefe proceiles, feveral ointments 
were formerly much in vogue. But it is now found, that 
no ointment whatever is capable of promoting them ; and 
that it is only neceffary to keep the wound clean, and to 
prevent the air from having accefs to it. This, indeed, na- 
ture takes care'to do, by covering the wound witha cake 
of coagulated blood; but if a wound of any confiderable 
magnitude fhould be left entirely to nature, the pus would 
form below the cruft of coagulated blood in fuch quantity, 
that it would mot probably corrupt, and the wound dege- 


nerate into a corroding ulcer. It is neceflary, therefore, to» 
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cleanfe the wound frequently ; and for thie purpofe it will Simple 


be proper to apply a little ointment {pread on foft fcraped 
lint. For the firlt dreffing, dry lint is ufually applied, and 
ought to be allowed to remain for two or three days, till the 
pus is perfectly formed; after which the ointment may be 
applied as juft now dire¢ted ; and, in a healthy body, the 
wound will heal without further trouble. As to the oint- 
ment employed, it is almoft indifferent what it be, provided 
it has no acrid or ftimulating ingredient in its compofition. 
But though, in general, wounds thus eafily admit of a 
cure, there are feveral circumftances which require a diffe. 
rent treatment, even in fimple divifions of the flefhy parts, 
when neither the membranous nor tendinous parts are in- 
jured. Thefe are, 1. Where the wound is large, and gapes 
very much, fo that, if allowed to heal in the natural way, 
the patient might be greatly disfigured by the fcar. It 
is proper to bring the lips of the wound near to each 
other, and to join them either by adhefive plafter or by 
future, as the wound is more fuperficial, or lies deeper. 
2. When foreign bodies are lodged in the wound, as when 
a cut is given by glafs, &c. it is neceffary by all means to 
extra& them, before the wound is dreffed ; for it will never 
heal until they are difcharged. When thefe bodies are fitu- 
ated in fuch a manner as not to be capable of being ex- 
trated without lacerating the adjacent parts, which would 
occalion violent pain and other bad fymptoms, it is neceffa- 
ry to enlarge the wound, fo that thefe offending bodies may 
be eafily removed. ‘This treatment, however, 1s chiefly ne- 
ceflary in gunfhot wounds, of which we fhall treat in the 
next fe€tion. 3. When the wound is made in fuch a man- 
ner that it runs for fome length below the fkin, and the bot- 
tom is much lower than the orifice, the matter collected 
from all parts of the wound will be lodged in the bottom 
of it, where, corrupting by the heat, it will degenerate into 
a fiflulous ulcer. ‘T'o prevent this, we mult ufe compreffes, 
applied fo that the bottom of the wound may fuffer a more 
confiderable preflure than the upper part of it. Thus the 
matter formed at the bottom will be gradually forced up- 
wards, and that formed at the upper part will be incapable 
of defcending by its weight ; the divided parts, in the mean 
time, eafily uniting when brought clofe together. Indeed, 
the power which nature has of uniting different parts of 
the human body is very furprifing ; for, according to au- 
thors of credit, even if a piece of flefh be totally cut out, 
and applied in a fhort time afterwards to the place from 
whence it was cut, the two-will unite. ‘That.a part. cut 
out of a living body does not entirely lofe its vital power for 
{ome time, is evident: from the modern practice of tran{- 
planting teeth ; and from an experiment of Mr Hunter’s at 
London, he put the telticle of a cock into the belly of a 
living hen, which adhered to the liver, and became con- 
neéted to it by means of blood-veffels *. 
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We have there-« See 


fore the greateft reafon- to hope, that the divided parts of Blo, 
the human body, when clofely applied to each other, will n? 19 


cohere without leaving any finus or cavity between them. 
However, if this method fhould fail, and matter ftill be col- 


le€ted in the dependinz part of the wound, it will be necef-, 


fary to make an opening in that part in order to let it out ; 
after which the wound may be cured in the common way. 
4. During the courfe of the cure, it fometimes happens 
that the wound, initead of Alling, up with flefby granula- 
tions of a florid colour, fhoots up into a glafly-like fubftance 
which rifes above the level of the furrounding fkin, while, 
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(a) Sce an account of the method of fucking wounds in Mr John Bell’s Difcourfes on Wounds, Part 1. -Dilcourfe ts 
ps 215. 
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at the fame time, inflead of laudable pus, # thin ill-coloured 
and fetid ichor is difcharged. In this cafe the lips of the 
wound lofe their beautiful pearl colour, and become callous 
and white, nor does the cicatrizing of the wound at all ad- 
vance. When this happens ina healthy patient, it general- 


ly proceeds from fome improper management, efpecially the 


making ufe of too many emollient and relaxing medicines, 
an immoderate ufe of balfams and ointments. Frequently 
nothing more is requilite for taking down this fungus 
than drefling with dry lint; at other times defccative pow- 
ders, fuch as calamine, tutty, calcined alum, &c. will be ne- 
ceflary ; and fometimes red precipitate: mercury mult be 
uled. ‘Fhis lat, however, is apt to give great pain, if 
fprinkled in its dry ftate upon the wound; it is therefore 
mott proper to grind it with fome yellow bafhlicon ointment, 
which makes a much more gentle, though at the fame time 
an efficacious efcharotic. ‘Touching the overgrown parts 
with blue vitriol is alfo found very effeGtucl. 

Hitherto we, have confidered the wounded patient as 
otherwile im a ftate of perfe&t health ; but it muft be obfer- 
ved, that a large wound is capable of difordering the fyftem 
to a great degree, and inducing dangerous difeafes which 
did not before exift.-- If the patient is ftrong and vigorous, 
and the pain and inflammation of the wound great, a confi. 
derable degree of fever may arife, which it will be neceflary 
to check by bleeding, low diet, and other parts of the anti- 
phlogittic regimen, at the fame that the inflamed lips of the 
wound and parts adjacent are to be treated with emollient 
fomentations or cataplafms till the pain and fwelling abate. 
On the other hand, it may happen, when the patient is of a 
weak and lax habit, that the vis vite may not be {afficient 
to excite fuch an inflammation in the wound as is abfolutely 
neceflary for its cure. In this cafe, the edges of the wound 
look pale and foft; the wound itfelf ichorous and bloody, 
without any figns of flefhy granulations 5 or if any new fefh 
fhoots. up, it is of the fungous glafly kind above-mentioned. 
To fuch wounds all external applications are vain 5 it is ne 
eeflary to ftrengthen the patient by proper internal reme- 
dies, among which the bark has a principal place, until the 
wound: begins to alter its appearance. In fuch perfons, too, 
there is fome danger of a heétic fever by the abforption of 
Matter into the body when the wound is large ; and this 
will take place during the courfe of the cure, even when the 
appearances have been at firft as favourable as could be 
wifhed. This happens generally when the wound is large, 
and a great quantity of matter formed: for by this dif. 
charge the patient is weakened; fo that the pus is no fooner 
formed, than it is by the abforbent veffels re-conveyed into 
the body, and feverifh heats immediately affeét the patient? 
For this. the beft remedy is to exhibit the bark copieufly, 
at the fame time fupporting the patient by proper cordials 
and nourifhing diet. Indeed, in general, it will be found, 
that, m the cafe of wounds of any confiderable magnitude, 
x more full and nourifhing regimen is.required. than the pa- 
tient, even in health, has been accuftomed to.; for the dif- 
charge. of pus alone, where the quantity is confiderable,, 
proves very debilitating, if the patient isnot ftrenethened by 
proper diet. ind it is conftantly found, that the cure of 
juch fores goes.on much mote eafily when. the patient is 
kept.in his ufual habit of body, than when. his fyftem. is 
much emaciated by a very low allowance ; and, for the fame 
reafon, purgatives, and whatever ele! tends to weaken the 
conflitution, are improper in the cure ef wounds. 
Hemorrhagies very: frequently happen-in wounds, either 
from a. divilion of one large artery, or of a number of {mall 
ones. In this cafe, the firfk ftep to be taken by the furgeon 


is.to effect a.temporary floppage of the blood. by means of 


compreffion, He is then to tie up all the veflels in the 
manner to. be afterwards defcribed, 

When the principal arteries of a woznd have been tied, 
znd a little blood continues to be difcharged, but appears 
to come from fundry {mall veflels only, an experienced furs 
geon is induced to think, that the neceflary compreffion 
of the bandages will in all probability effe@ a total itop- 
page of the hemorrhagy. In a general oozing of a {mall 
quantity of blood from the whole furface -of a fore, and 
when. no particular veflel can be dittinguifhed, there is a 
neceflity ‘for trufing to this remedy; but whenever an 
artery can be dilcovered, of whatever fize it may be, it 
ought unqueltionably to be fecured by a ligature. But 
it frequently happens, that confderable quantities of blood 
are ducharged, not from any particular veffel, but fom 
all the fmall arteries over the furface of the fore. In 
wounds of great extent, particularly after the extirpation of 
cancerous breafts, and in other operations where extenlive 
fores are left, this fpecies of hemorrhagy often proves very 
troublefome by being exceedingly difficult to fupprefs. 

Bleedings of this kind feem evidently to: proceed from 
two very different and oppofite caufes, irft, Father from 
too great a quantity of blood contained in the veffels, or 
from au over-degree of tone in the veflels themfelves ; or, 
perhaps, trom a combination of both thefe caufes. But, 
Jecondly, Such evacuations, undoubtedly. happen moft free 
quently in fuch conftitutions as are véry relaxed and, de- 
bilitated ; either from a particular ftate of the blood, or from 
a want of tone in the containing veffels, or, in fome inftances, 
from a concurrence of both. 

In conftitutions perfectly healthy, on the occurrence of 
wounds even of the moft extenfive nature, as foon as the 
larger arteries are fecured, all the {mall veflels which have 
been divided are diminifhed, not only im their diameters, 


but alfo in their length; in confequence of which, they re~. 


cede confiderably within the furface of the furrounding parts, 
This canfe of itfelf would probably, in the greateft number 
of inflances, prove fufftcient for reitraining all lofs of blood. 
from the {maller arteries. Another very powerful agent how- 
ever is provided by nature for producing the fame effect. 
From the extremities of the divided veffels which at firft dif. 


charged red. blood only, there now, in their contracted itate, 


oozes out a more thin, though vifcid fluid, containing a great 
proportion of the coagulable parts of the blood; and this 
being equally diftributed over the furface of the weund, by 
its balfamic agglutinating pewers has a very confiderable in« 
fluence in reitraining all fuch hemorrhagies. 

When a tedious oozing occurs in a patient young and vis 
gorous, and where the tone of the mufcular fibres. is evident« 


ly great, the moft effectual means of putting a {top to the: 


difcharge is to relax the vafcular fyftem, either by opening 
a vein in fome other part, or, what gives ftill more immedi- 
ate relief, by untying the ligature on one of the principal ar- 
teries of the part, fo as to allow it to bleed freely : thofe vio- 


lent {palmodic twitchings too, fo frequent after operations. 
on.any of the extremities, when they do not depend. on a. 


nerve being included im the ligature with the artery, are in 


this manner more effectually. relieved. than. by any other- 


means. 
By the fame. means the patient,. from being in a febrile 
heat. and much. confufed,, foon. becomes very tranquil :.. the 


violent pulfation of the heart and: larger arteries abates, and: 


the blood not being propelled with {uchimpetuofity into'the. 
fmaller veficl, of the part, they are thereby left at more li- 
berty to retraét, In the mean time the patient ought to be 
kept exceedingly cool ; wine and other-cordials fhould be ris 


gidly avoided; cold water, acidulated either with the mine-. 
rad: 
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ral or veretable acids, eught to be the only drink ; motion 

of every kind, particularly of the part affefted, thould be 
guarded againft; and the wound being gently covered with 
foft charpie, ought to be tied up with a bandage fo applied 
as to produce a moderate degree of preffure on the extremi- 
ties of the divided parts, 

As foon as a fufficient quantity of blood has been dif- 
charged, the wound being dreffed, and the patient laid to 

_reit, adofe of opium proportioned to the violence of the 
fymptoms ought to be immediately exhibited. It ought 
to be remarked, however, that in all fuch circumftances, 
much larger dofes of the remedy are neceflary than in or- 
dinary cafes requiring the ufe of opiates. Small dofes, in- 
_ftead of an{wering any good purpofe, feem frequently rather 
_to aggravate the various fymptoms ; fo that whenever they 
are here had recourfe to, they ought always to be given in 
quantities {uticient for the intended effe@. 

But hemorrhagies of this nature happen much more fre- 
quently in relaxed enfeebled habits, where the folids have 
loft part of their natural firmnefs, and the fluids have ac- 
quired a morbid tenuity. In this cafe a moderate ufe of 
generous wine ought to be immediately preferibed ; for 
nothing tends fo much, in fuch circumftances, to reftrain 
hemorrhagies, as a well-dire€ted ufe of proper’ cordials. 
By tending to invigorate and brace the folids, they enable 
the arterial fyftem to. give a due refiftance to the contained 
fluids ; and have alfo a confiderable influence in reftoring 
to the fluids that vilcidity of texture, of which. in all fuch 
inftances we {uppofe them to be deprived. : 

A nourifhing diet alfo becomes proper; the patient 
ought to be kept cool; and the mineral acids, from their 
known utility in every fpeciesof hemorrhagy, ought alfo to 
be preferibed. Reft of body is here alfo proper; and opi- 
ates, when indicated’ either by pain or fpafmodic affeCtions 
of the mulcles, ought never to be omitted! 

‘Together with thefe remedies. adapted to the general 
fyftem, particular dreffings, appropriated to the ftate of the 
parts to which they are to be applied, have been found very 
beneficial. In healthy conftitutions, foon after the dift 
charge of blood is over, the parts are covered’ with a vif. 
«cid coagulable effufion from the mouths of the now retrac: 
ted arteries; but in conttitutions of an oppofite nature, 
where the folids are much relaxed, the blood in general’is 
found in fuch an attenuated ftate as. to afford no feeretion 
of this nature. 

To fupply as much-as poffible the deficiency of this na- 
‘tural balfam, different artificial applications have been invent- 
ed. Dutting the part with ftarch or wheat-flour has fome- 
‘times been found of ufé, and gum arabic in fine powder 
has been.known to anfwer when thefe failed. 

Applications of this kind, indeed; have been ufed with 
fuccefs in all fuch hemorrhagies, with whatever habit of 
body they happen to be connected; but they have always 
proved more particularly ferviceable in relaxed ‘conttitutions, 
attended with an attenuated ftate of the blood ‘and an en- 
feebled mufeular fyftem. Alcohol, or any other ardent {pi+ 
rits, impregnated: with as great.a quantity as they can dif. 
folve of mirrh, dr any other of the heating vifcid gums, may 


oppofite nature they ought never to be employed. The 
balfamum traamaticum of the fhops, a remedy of this na- 


ture, has long been famous for its influence in fach cafes :. 


ut that indiferiminate ule of this. and’ fimilar applications 
) yhich has long: prevailed’ with, fome pra€titioners, has un- 
d 


ery ftimulating powers, they of courfe tend to ageravate 


for two-or perhaps three days longer. 


be here ufed with freedom; though in conftitutions-of an - 


oubtedly done.much harm; for as they are. all pofleffed of: 


every fymptom in wounds connected. with a tenfe ftate of. 
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fibres, when much pain, end efpecially when foafmodic muf- 
cular affeCtions prevail. 
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By a due perfeverance in one or other of the plans here ~ ¥ 


pointed out, it will feldom happen that hamorvhagies of 
this nature are not at lait put a ftop to: but when the con. 
trary does occur, when, notwith{tanding the ufe of the re- 
medies recommended, a difcharge of blood ftill continues; to- 
gether with the means already advifed, an’ equal mode- 
rate preflure ought to be applied over the whole furface of 
the fore, to be continued as long as the neceflity: of the cafe 
feems to indicate. : 

In finifhing the dreffings of fuch wounds, after the char. 
pie and comprefles have been applied, a bandage properly 
adapted to the part ought to conclude the whole, and: in 
fuch a manner as to produce as equal a degree of preffure 
over the furface of the fore as poffible. But it now and 
then happens that no bandage whatever can be fo applied 
as to prodace the defired effe&t ; and in fuch cafes the hand’ 
of an affiftant is the only refource ;. which: being firmly ap- 
plied over the dreffings, fo as to produce a very:¢qual degree 
of preffure, will commonly fucceed:‘when no other remedy is 
found to have much influence. 
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tended with much more violent fymptoms than thofe where which 
even contiderable arteries are divided, and freqtiently: re. {ometimes 


fift every method of cure propofed by the moft fiilful prac: 


fucceed 
blood-lete 


titioners. In the fimple procefs of blood-letting, it fre ting. 


quently happens that the tendinous expanfion called the 

aponeurofis of the biceps mufcle is wounded, or even the 

tendon of that mnfcle itfelf is punétured, by the point. of the 

lancet ; or fometimes a nerve which happens ro-lie in the 

neighbourhood. is .partially divided. Any one of thefe 

wounds, though they are the {malleft we can well {uppofe 

to be given, are frequently very dangerous and difficult of | 
cure. It fometimes immediately happens: on the introduce 

tion of the lancet, that the patient complains-of a moft ex. 

guifite degree of pain; and when this occurs, we may rett: 
affured that either.a nerve or tendon has been wounded. 
On fome oecafions, by proper management, fuch as evacue- 
ating a confiderable quantity f blood at the orifice newly’ 
made, by keeping the part at perfect reft,.and preferving- 
the patient in as cool a flate as poflible, the paim at firit: 
complained of will gradually abate, and at lait go off en- 

tirely, without any-bad confequence whatever. At other- 
times, however, this paim which occurs inftantaneoufly on: 
the introduétion-of the lancet, inftead of abating, begins foon 

to increafe ; a fullnefs, or fmall degree of {welling,. takes 

place in the parts contiguous to the wound; the lips of the- 
fore become fomewhat hard and. inflamed; and, in» the- 
courfe of 24 hours or fo from the operation, a thin watery, 
ferum begins to be difcharged at the orifice. 

It, by the means employed; relief is not: foon obtained, . 
thefe fymptoms generally continue in nearly: the fame itate: 
At. this: time the: 
violent pain which at firlt took place becomes-f{till: more di- - 
ftrefling ;. but-inftead of being fharp: and-acute as before, , 
it 1s now attended with: the: fenfation of a burning heat, . 
which ftill: goes: on to increafe, and proves, during the - 
whole courfe of the. ailment; a fource of conttant dittrefs to> 
the patient. The fullnefs. and hardnefs in the lips-of the - 
wound begin to increafe, and the fwelling in the neighbeuring 
parts. gradually: extends over the whole: members... "The- 
parts at laft become exccedingly tenfe and hard; an eryfipe-- 
Jatous. inflammatory. colour frequently appears: over the - 
whole member; the. pulfe by: this-time has. generally be- - 
come very hard and quick; the pain is now intenfe, the 
patient exceedingly reftlefs;. twitchings of the tendons oc-- 
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cur to 4 greater or lefler degree on fome occafions, a lock- 
ed jaw and other convulfive affections fupervene; and all 
thefe fymptoms continuing to increafe, it moft frequently 
happens that the torture under which the patient has been 
groaning is at laft terminated by death. 

Different opinions have prevailed refpecting the caufe 
of thefe fymptoms. By fome they have been imputed to 
wounds of the tendons. By others the tendons are fuppo- 
‘fed to be fo entirely deftitute of fenfibility, as to be quite 
incapable of producing fo much diftrefs; fo that wounds of 
‘the nerves they confider, on all fuch occafions, as the true 

-caufe of the various fymptoms we have mentioned. 

One or other of thefe ideas continued to be the only fource 
for explaining the various phenomena found to occur in 
this malady, till‘a different opinion was fuggeited by the 
‘ate ingenious Mr John Hunter of London. Mr Hunter 
fuppofes, that all the dreadful fymptoms found now and 
then to be induced by the operation of blood-letting, may 
be more readily accounted for from an inflamed fate of the 
internal furface of the vein, than from any other caufe. 
Such a ftate of the vein he has often traced in horfes that 
have died of fuch fymptoms from venefeétion, and the fame 
appearances have fometimes occurred alfo in the human bo- 
dy. And on other occafions, inflammation having in this 
manner been once excited, has been known to terminate in 
fuppuration; and the matter thus produced being in the 
courfe of circulation carried to the heart, Mr Hunter fup- 
pofes that in fuch cafes death may have been induced by that 
caufe alone. 

There can be no reafon to doubt the fact held forth by 
Mr Hunter, that in fuch inftances the vein in which the 
orifice has been made has frequently after death been found 
greatly inflamed; but however ingenious his arguments may 
be for concluding that the ftate of the vein is the original 
caufe of all the bad fymptoms enumerated, and although 
we mutt allow that fuch an inflammatory affeétion of a vein 
muft have’a confiderable influence in aggravating the vari- 
ous fymptoms previoufly induced by other caufes; yet we 
may very fairly conclude, that it could not probably in any 
one inftance be able to account with fatisfaction for their 
firft production. 

In many inftances the patient, at the very inftant of the 
operation, feels a very unufual degree of pain. In fome 
cafes, the violence of the pain is almoft unfupportable. Now 
this we can never fuppofe to have been produced by the 
mere puncture of a vein,; for although the coats of veins 
are not perhaps entirely deftitute of feeling, yet we know 
well that they are not endowed with fuch a degree of fenfi- 
bility as to render it probable fuch intenfe pain could ever 
pe induced by their being pun@tured in any way whatever. 
This inflamed ftate of the veins therefore, as detected by 
‘Mr Hunter after death, muft be -confidered rather as being 
produced by, than as being -produétive of, fuch affections ; 
and that fuch ailments fhould frequently produce an inflam- 
mation:of the contiguous veins, ‘is a very probable conjec- 
ture. In the courfe of 48 hours or fo from the operation, 
when the febrile fymptoms are juft commencing, fuch a de- 
gree of hardnefs and evident inflammation is induced over all 
the parts contiguous to the orifice, that it would be furpri- 
fing indeed if thevein, which ie thus perhaps entirely {urround- 


Really ow--ed with parts highly inflamed, fhould efcape altogether. We 
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hall therefore proceed upon the fuppofition of this inflamed 
ftate of the veins being a-confequence rather than the caufe 
-of fuch ailments; and of courfe we now revert ‘to one or 
other of the opinions long ago adopted on this fubject, that 
‘all the train of bad fymptoms found on fome occafions to 
fucceed venefeCtion, proceeds either from the wound of a 
merve or of a tendon. 
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That a partial wound of a nerve will now and then pro- 
duce very diftrefling fymptoms, no practitioner will deny ; 
but it has been attempted to be fhown, that tendons are al- 
moft totally deftitute of fenfibility ; and it has therefore been 
fuppofed, that their being wounded can never account for 
the various fymptoms known to occur in fuch cafes. ‘Chere 
is great reafon however to think, that in different inftances 
the fame train of fymptoms have been induced by different 
caufes; that in one inftance a wounded nerve, and in others 
pricks of the tendons, have given rife to them, as we have al- 
ready fuppofed. 
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In order to prevent as much as poffible the confequent eS 
inflammation and other fymptoms which ufually enfue, a con- obvia 
fiderable quantity of blood fhould be immediately difcharged thef 


at the orifice juft made: the limb, for feveral days at lea 


toms, 
ft, eurin 


ought to be kept in a ftate of perfect reft, care being at the youn 


fame time taken to keep the mufcles of the part in as re. 
laxed a ftate as poffible: the patient fhould be kept cool ; 
on a low diet; and, if neceflary, gentle laxatives ought to 
be adminiftered. ; 

When, notwithftanding thefe means, the fymptoms, in- 
{tead of diminifhing, rather become more violent; if the 
lips of the orifice turn hard and more inflamed, if the pain 
becomes more confiderable, and efpecially if the {welling 
begins to fpread, other remedies come then to be indica- 
ted. In this ftate of the complaint, topical blood-letting, 
by means of leeches applied as near as poffible to the lips of 
the wound, frequently affords much relief; and when 
the pulfe is full and quick, it even becomes neceflary to 
evacuate large quantities of blood by opening a vein in fome 
other part. 

The external applications ufually employed in this ftate 
of the complaint are warm emollient fomentations and 
poultices. In fimilar affe€tions of other parts no remedies 
with which we are acquainted would probably be found 
more fuccefsful; but in the complaint now under confidera- 
tion, all fuch applications, inftead of being productive of 
ahy advantage, rather do harm. The heat of the part is 
here one of the moft diftrefling fymptoms; and warm emol- 
lient applications rather tend to augment this fource of un- 
eafinefs. ‘The lips of the wound alfo are rendered {till more 
hard, {welled, and of courfe more painful ; and the {welling 
of the contiguous parts is increafed. ‘Che beft external re- 
medies are cooling aftringents, efpecially the faturnine ap- 
plications. The parts chiefly affected being alternately co- 
vered over with cloths wet with a folution of faccharum fa- 
turni, and pledgits fpread with Goulard’s cerate, are kept 
more cool and eafy than by any other remedy hitherto ufed. 
‘The febrile fymptoms which occur muft at the fame time 
be attended to, by keeping the patient cool, on a low diet, 
preferving a lax flate of the bowels; and, if neceffary, far- 
ther quantities of blood ought to be evacuated. 

On account of the violence of the pain, which is fome- 
times fo exceffive as to deftroy entirely the patient’s reit, 
opiates ought to be freely exhibited ; and when twitchings 
of the tendons and other convulfive fymptoms fupervene, 
medicines of this kind become {till more neceflary. In or- 
der, however, to have a proper influence in this ftate of the 
complaint, opiates ought to be given in very full dofes ; 
otherwife, inftead of anfwering any good purpofe, they 
conftantly tend to aggravate the different fymptoms, not only 
by increafing the heat and reftleffnefs, but by having an evi- 
dent influence in rendering the fyftem more fufceptible than 
it was before of the pain and other diitreffing effects produ- 
ced-upon it by the wound. 

It often happens, however, either from negleCting the wound 
or from improper treatment, that all thefe remedies are had re- 
courfe to without any advantage whatever: the fever, pain, 
2 and 
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le and {welling of the parts continuing, convulfive affeCtions of 

d‘. the mufcles at laft occur, all tending to indicate the moft 
imminent danger. \ In this fituation of matters, if we have 
not immediate recourfe to fome effeétual means, the patient 
will foon fall a vitim to the diforder; and the only reme- 
dy from which much real advantage is to be expected, is a 
free and extenfive divifion of the parts in which the orifice 
producing ell the mifchief was at firft made. We know 
well, from the repeated experience of ages, that much more 
pain and diftrefs of every kind is commonly produced by 
the partial divifion either of anerve or of a tendon, than 
from any of thefe parts being at once cut entirely acrofs. 

| Now the intention of the operation here recommended, is 

: to produce a complete divifion of the nerve or tendon we 
fuppofe to have been wounded by 'the point of the lancet, 
and which we confider as the fole caufe of all the fubfequent 
diftrels. 

This operation being attended with a good deal of pain, 
and being put in pra€tice for the removal ‘of fymptoms 
from which it is perhaps difficult to perfuade the patient 

: that much danger can occur, all the remedies we have men- 


tioned fhould be firft made trial of before it is propofed : 


but at the fame time, care ought to be taken that the dif- 
order is not allowed to proceed too far before we have re- 
courfe to it; for if the patient fhould be previoufly much 
weakened by the feverifh fymptoms having continued vio- 
lent for any length of time, neither this remedy nor any 
other with which we are acquainted would probably have 
much influence. So foon therefore as the courfe already 
prefcribed has been fairly tried, and is found to be inade- 


quate to the effets expected from it, we ought immediately ~ 


to have recourfe to a free divifion of the parts chiefly af- 
fected. 
ment Wherever a wounded or ruptured tendon may be fituated, 
indedthe limb fhould be placed in fuch a manner as will moft 
readily admit of the retra€ted ends of the tendon being 
» brought nearly together; and when in this fituation, the 
mufcles of the whole limb in which the jinjury has happened 
muft be tied down witha roller, fo as to prevent them from 
all kinds of exertion during the cure, endeavouring at the 
fame time to keep. the parts eafy and relaxed. ‘Thus in 
a wound or rupture of the tendon of the rectus mifcle of 
the thigh, the patient’s /eg fhould be kept as much as pof- 
fible fretched out during the cure, while the thigh fhould 
be in fome degree bent, to relax the mufcle itfelf as far as 
pofiible: 

In fimilar affeGtions of the tendo Achillis, the Ace fhould 
be kept conftantly bent to relax the mutcles of the leg, and 
the foot fhould be {tretched out to admit of the ends of 
the ruptured tendon being brought nearly into contact. A 
ioller fhould be applied with a firmnefs quite fufficient for 
fecuring the mufcles and tendons in this fituation ; but care 
mutt be taken to prevent it from impeding the circulation. 
With.this view, fine foft flannel fhould be preferred either 
to linen or cotton ;..for being more elaftic, it more readily 
yields to any {welling with which the limb may be attacked. 

"The late Dr Monro was the firft who gave any accurate 
direGtions for the treatment of rupture in the large tendons; 
and it is perhaps given with more precifion, from-his having 
himfelf experienced the effects of this misfortune in the 
tendo Achillis.. 

He uled’ a foot=fock. or flipper,. made of double quilt- 
ed ticking, and left open at the toe;. from the heel of 
which.a ftrap: went.up above the calf of the leg. A ftrong 
piece of. the fame. materials. went round the calf, and 
was faftened with a lace. On the back part of this was a 


buckle, through which the ftrap of the foot-fock was pafled, 


by which the calf could be brought down, and the foot ex- 
tended at pleafure. - Befides there was a piece of tin ap- 
plied to the fore part of the leg, to prevent the foot from: 
getting inte any improper pofture during fleep. After: 
propofing to walk, he put on a fhoe with a heel two inches 
deep ; and: it was not till the expiration of five months that 
he ventured to. lay afide the tin plate ; and he continued the 
ufe of the high-heeled fhoe for two years.. ‘The whole ap- 
paratus is reprefented Plate CCCCXCIL. fig. 124. 

From this treatment a knowledge may be formed of the 
treatment neceflary to be followed in the laceration of ten- 
dons of other parts of the body. 
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In wounds of the thorax, even though none of the vifcera- Wounds oft 
fhould be wounded, we may yet reafonably expe& that athe thorax 


confiderable quantity of blood will be extravafated ; and 
this, if very large, muft’be evacuated if poffible. However, 
it ought to be particularly obferved, that this extravalated 
blood fhould not be difcharged before we are affured that- 
the wounded veffels have. done bleeding. When the pulfe 
appears fufficiently ftrong and equal, the extremities are 
warm, no hickup or convulfion appears, ‘and the patient’s 
ftrength continues, we may then know that the internal 
hemorrhagy has ceafed, and that the means for difcharging 
the blood may now be fafely ufed. Matter, water, blood, 
&c. have fometimes vanifhed from the cavities of the thorax, 


and been afterwards difcharged by {weat, urine, &c. Yet: 


this but feldom happens ; and if we were to truft to nature: 


only in thefe cafes, it is certain that many would perifli: 
from a deftru€tion of the vital vifcera by the extravafated’ 
and putrid blood, who by an artificial extraction of the fame: 


blood might have been faveds 


Wounds: of the abdomen muft be clofed as foon as poflible, . 


and then treated as fimple wounds; only they ought to be dref-. 


fed as feldom and expeditioufly as may be. A {pare diet, with” 


other parts of the antiphlogiftic regimen, is here abfolutely 26° 
neceflary. It fometimes happens; that,.thro’ a large wound:W ounds of* 


of the abdominal integuments, the inteftine comes out with- 
out being injured ; yet, if it remains for any time expofed to: 
the air, the cafe is commonly very dangerous. ‘lhe moft 
certain method, in all fuch cafes, is to return the protruded 
part as foon as- poffible ;: for although writers. in general 
formerly. recommended warm fomentations, &c. to be pres 
vioufly applied, the lateft authors upon this fubje€ contfider 
the moft natural and proper fomentation to be that which 
is produced by the heat and moifture of the patient’s belly, 
and that therefore the. inteftines, if no mortification has taken 
place,.are to.be cleared from extraneous matter, and immes 
diately returned. 


When-the wound of the abdomen:is large, the inteftines » 


eafily prolapfe, but are as eafily returned. But when part 
of an-inteftine. has: been: forced through a narrow wound, 
the diforder is: much more dangerous: For the prolapfed. 


inteftine. being diltended by flatus,. or the ingefted aliments - 


driven thither-by the periftaltic motion, it will be inflamed; 
tumefied, and incapable of being returned through the ftric- 
ture of the. wound ;. whence a floppage. of the circulation: 
and gangrene. will: foon follow. In. this cafe the utmoft 


care.is-to be taken to reduce the inteftine to its natural fize... 


When this cannot be accomplifhed by other means, fome 
practitioners of great eminence have:even advifed the punc- 
turing of the: inteftine in- different places-in-order to dif- 
charge the: flatus.. This praétice has alfo been recommend- 
ed in-an incarcerated hernia, but is exceedingly: difapproved: 
of by: Mr Pott and later writers ; and it feems te» be very» 


dubious-whether any good. can poflibly arife from it; To~ 


puncture any part that is already inflamed, muft undoubted- 
ly add to the inflammation ; and it is very improbable that 
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the difcharge of flatus procured by the pundures would at 
all be a recompenfe for the bad confequences. produced by 
the increafed inflammation. The method of Celfus is much 
more <ligible : It is to dilate the wound fo as ‘to reduce the 
inteftine with eafe. Sometimes part of the inteftine is loft 
either by fuppuration or gangrene. In this cafe, all that can 
be done is to ftrike a fingle ftitch through the wounded 
bowel, and to fix it to the external wound by pafling the 
future alfo through the fides of the wound. ‘The ends of 
the inteftine may perhaps adhere; or at any rate the wound 
will continue ‘to perform the office of an anus, out of which 
the feces will continue to be difcharged during life. The 
dire€tions given by fome furgeons about inferting the upper 
end of the gut into the lower, and ftitching them together, 
are perfe&tly impra@ticable, as Mr John Bell has fhown in 
his important Difcourfes on Wounds*; and even if they 
were practicable, would certainly produce new mortification, 
which could not but be fatal. 

When the omentnm appears prolapfed, the fame general 
treatment is to be obferved ; only that, when it is dry and 
mortified, the dead part may fafely be extirpated.—We 
fhall conclude the article of abdominal wounds with a cafe 
from the memoirs of the academy of {ciences for the year 
1705, which fhows that we ought not to defpair, even 
though the moft defperate fymptoms fhould take place, as 
long as any vis vite remains. A madman wouaded himfelf 
in 18 different places of the abdomen. Eight of thefe pe- 
netrated the cavity, and injured the contained vifcera ; he 
had a diarrhoea, naufea, and vomiting, tenfion of the abdo- 
men, with difficult refpiration and violent fever, fo that his 
life was defpaired of. During the firft four days he was 
blooded feven times; and during the greateft part of the 
‘eure his diet confifted almoft entirely of flefh-broths, with 
the addition of fome mild vegetables. By thefe means he 
was not only cured of his wounds, but reftored to his right 
fenfes. Seventeen months after, he went mad again, and 
threw himfelf over a precipice, by which he was inftantly 
killed: on opening the body, the wounds were found to 
have penetrated the middle lobe of the liver, the inteftinum 
jejunum, and the colon. : 

Such extraordinary cures are to be imputed, according 
to the fatisfaétory explanation of Mr J. Bell, to the abdo- 
men being perfedtly full, and conftantly fubjeGed to flrong 
preflure between the diaphragm and abdominal. mutcles ; 
which keeps the parts contiguous to a wound clofély ap- 
plied to it, prevents the difcharge of feces or even of blood 
in fome meafure, and gives an opportunity for a very fpeedy 
adhefion between the parts. 


7 
Wounds ef | In wounds of the head, where the cellular membrane 


#he head. 


only is affeG&ted, and the aponeurofis and pericranium un- 
touched, phlebotomy, lenient purges, and the ufe of the 
common febrifuge medicines, particularly thofe of the neutral 
kind, generally remove all the threatening fymptoms. When 
the inflammation is gone off, it leaves on the fkin a yellowifh 
tint and a dry feurf, which continue until perfpiration takes 
them away ; and upon the removal of the difeafe, the wound 
immediately recovers a healthy afpect, and foon heals with- 
out further trouble. But in the worft kind of thefe wounds, 
that 1s, where a {mall wound paffes through the tela cellu- 
Jofa and aponeurofis to the pericranium, the patient will 
admit ef more free evacuations by phlebotomy than in the 
former. In both, the ufe of warm fomentations is required ; 
but an emollient cataplafm, which is generally forbid in the 
eryfipelatous fwellings, may in this: latter cafe be ufed to. 
great advantage. Where the fymptoms are not very prelf- 
fing, nor the habit very inflammable, this method will prove 
Sufficient ; but it. fometimes happens that the fealp is fo 


tenfe, the pain fo great, and the fymptomatic fever fo high, Cont 
that by waiting for the flow effect of fuch means the pa- ang {a 
tient runs a_ rif from the continuance of the fever; or elfe oo 
the injured aponeurolis and pericranium, becoming floughy, 
produce an abfcefs, and render the cafe both tedious and 
troublefome. A divilion of the wounded part, by a fimple 
incifion down tothe bone, about) half an inch or an inch in 
length, will moft commonly remove all the bad fymptoms ; 
and if it be done in time, will render every thing elfe un- 
neceflary. é 
‘The wounds penetrating into the cavities of the joints do Woum 
not feem at firft alarming ; yet, by expofure.to the air, the the ja 
lining membrane of {uch cavities acquire fuch a degree of 
fenfibility as to endanger life when they are large. As 
foon therefore as any extraneous body, pufhed into the joint, 
is removed, the admiffion of the external air is to be guarded 
againtt as much as poffible. If the wound be not too large, 
this may be done by pulling the fin over the wound of the 
joint ; and, to preventats retraction, rather adhefive plafter, 
with proper bandaging, is to be ufed. But when inflam- 
mation is come on, repeated and copious blood-letting, to- 
gether with fomentations, become neceffary ; and as the 
pain, in thefe cafes, is apt to be. violent, opiates mutt 
be adminiftered ; but fhould matter be formed in the cavity 
of the joint, free vent muit be give to it. | 


Secr. TH... Qf contufed and lacerated W: Pts A 


Wuen the fmall veffels are broken by a blow with any 
hard inftrument without penetrating the fkin, at the fame 
time that the folid fibres of the part are crufhed, the in- 
jury is termed a contufion: and when at the fame time 
the fkin is broken, it is termed a contu/ed and lacerated 
wound ; becaufe in this cafe the parts are not fairly ’di- 
vided as with a knife, but torn afunder or violently 
{tretched. 

Every contufion therefore, whether the fin is broken or Symp 
not, may properly be reckoned a wound; for where the 22¢ & 
injury is fo flight that none of the contents of the fmall fonell 
veflels are extravafated, it fcarce deferves to be mentioned. 
The immediate confequence of a contufion, therefore, is a 
{welling, by reafon of the extravafation juft mentioned ; and 
the fin becomes difcoloured by the blood ftagnating under 
it: but as this fluid, even though covered by the fkin, can- - 
not long remain in its natural ftate, it thence happens, that 
the contufed part foon lofes its florid red colour, and be- 
comes blue or black ; the thinner parts being in the mean 
time gradually taken up by the abforbent veffels, which at 
laft happens to the blood itfelf; the blue difappears, and is 
fucceeded by a yellowith colour, fhowing that the blood is 
now diffolved ; after which the part recovers its former ap- 
pearance, and the ruptured veflels appear to have united as 
though nothing had happened. 

Thefe are the fymptoms which attend the flighteft kind 
of contufions; but it is evident, that where the blow is fo 
violent as to rupture or crufh fome of the large nerves, or 
blood-veffels, all the bad confequences which attend fimple 
wounds of thofe parts will enfue, and they will not at all be 
alleviated by the circumftance of the fkin being whole: 
Hence it is eafy to fee how a contufion may produce ulcers 
of the worft kind, gangrene, fphacelus, carious bones, &c. ; 
and if it happens to be ona glandular part, a fcirrhus or 
cancer is very frequently found to enfue. Even the vifcera 
themfelves, efpecially of the abdomen, may be injured by 
contufions to fuch a degree as to produce an inflammatien, 
gangrene, or {cirrhus, nay inflaut death, without rupturing 


the {kin. 
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Secr. Il]. Of Gun-fbot Wounds, 


Gun-sHor wounds can be confidered in no other light 
than contufed wounds. In thofe made by a mufket, or piftol 
ball, the moft immediate confiderations are, to extra@ the 
ball, or any other extraneous bedy which may have lodged 
in the wounded part; and to ftop the hemorrhagy, if there 
is an effufion of blood from the rupture of fome confiderable 

40 artery. 
tadion It is frequently neceflary to enlarge the wound in order 
e ball to extra the ball; and if it has gone quite through, (pro- 
ther fo- vided the fituation of the part wounded will admit of its 
» °°" being done with fafety), the wound is to be laid freely open 
through its whole length; by which means any extraneous 
body will be more readily removed, and the cure facili- 
tated. 
Tn order to get at the ball, or any other foreign matter, 
probing is to be ufed as fparingly as poflible: and this muft 
evidently appear to any one who will only confider the na- 
ture of the fymptoms attendant on penetrating wounds of 
the breafl or belly, either from a bullet or fharp inftrument; 
the thrufting in a probe to parts under fuch circumftances 
being unavoidably a frefh ftab on every repetition of fuch 
practice. Wherever probing is neceffary, the finger is to 
: be preferred as the beft and trueft probe, where it can be 
ufed. 

If a ball, or any other foreign body, happens to be lodged 
| near the orifice, or can be perceived by the finger to lie un- 
| der the fkin, though at fome diftance from the mouth of 
the wound, we fhould cut upon it and take it out: but 

when it is funk deep, and lies abfolutely beyond the reach 
of the finger, it mutt appear evident, upon the léaft reflec- 
tion, that thrufting, firit a long probe in queit of the bullet, 
and then, as has been praétifed likewife, a longer pair of 
forceps, either with or without teeth, into a wound of that 
kind, thoueh with a fort of certainty to extraé it, mult eis 
ther contufe, or irritate and inflame, the parts toa great de- 
gree; and confequently doas much, or more mifchief, than 
the ball did at firlt by forcing its paffage fuch a length of 
way. “And fhould they at the fame time lay hold of any 
confiderable artery or nerve along with the ball (which can 
{earce ever fail of being the cafe), what fhocking confequen- 
ces would attend fuch a proceeding ! Nor would attempts 
of this fort be lefs injurious in cafe a-bullet fhould happen to 
be lodged in the cavity of the belly or breaft. Such at- 
tempts are the lefs neceflary, becaufe a great number of in- 
ftances have occurred, where balls have been quietly lodged 
in feveral parts of the body, till after many years they have 
worked themfelves a paflage towards the furface, and were 
very eafily extracted ; and many where balls have been en- 
1 . tirely left behind. 
Sion In cafe the wound be oceafioned by a mufket or piftol 
e fhot, and of courfe but fmall, it will be neceffary to dilate 
d. it without delay, provided the nature of the part will admit 
of this with fafety: for in wounds near a joint, or in very 
membranous of tendinous parts, the knife, as well as forceps, 
fhould be put under fome retraint ; nor fhould: any more 
opening be made than what is abfolutely requifite for the 
free difcharge of the matter lodged within. 
Where the wounded perfon has not fuffered any great lofs 
of blood, arid this is generally the cafe, it will be advifable to 
open a vein immediately, and take from the arm a large 
quantity ; and to repeat bleeding as circumftances may 
require, the fecond, and even the third day. Repeated 
,  bleedings in the beginning draw after them many advan- 
ntage tages. ‘They prevent a good deal of pain and inflamma- 
eding-tion, leffen any feverifh affaults, forward the digeftion, and 

feldom fail to obviate impofthumations, and a long train of 
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complicated fymptoms which are wont otherwife to inter- 
rupt the cure, miferably harafs the poor patient, and too 
often endanger his life ; and even where the feverifh fymp- 
toms rua high, and there is almoft a certainty that matter 
is forming, bleeding, in that {tate, is very frequently of great 
advantage. 

For the firft 12 days it will be proper to obferve a.cool- 
ing regimen, both in refpeét of the medicines that may be 
preferibed, and the diet requifite for the fupport of nature. 
It is abfolutely neceflary likewife that the body be con- 
{tantly kept open. Unlefs, therefore, nature does this office 
of herfelf, a ftool fhould be every day procured, either by 
emollient clyfters, ar fome gentle laxative taken at the 
mouth ; and whenever there is much pain in the wounded 
parts, immediate recourfe mult be had to opium. 

As to external applications, whatever is of a hot {pi- 
rituous nature is remarkably injurious on thefe occafions, 
and what no wounded part can in any degree bear. The 


wound may be drefled with pledgits of any emollient oint-Ex‘e 
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or, in fame cafes, the preparations of lead may be uled: An 
opiate fhould now be adminiftered ; and the part affected 
being placed in the eafieft and moft convenient pofture, the 
patient fhould be laid to reft. The formation of matter, in 
every contufed wound, is an object of the firft importance ; 
for, till this takes place, there is often reafon to fufpe& that 
gangrene may happen. With a view to haften fuppuration, 
the warm poultices fhould be frequently renewed, and they 
fhould be continued till the tenfion and fwelling, with which 
wounds of this kind are ufually attended, be removed, and 
till the fore has acquired a red, healthy, granulating appear- 
ance, when it is to be treated like a common ulcer. 

Gun fhot wounds are commonly covered from the begin- 
ning with deep floughs, and various remedies are recom 
mended for removing. them. Every appearance, however, 


of this kind with which they are attended proceeds entire. _ 


ly from contufien.; and, excepting the injury be extenfive, 
the flough is not eften perceptible, or it. is fo thin as to come 
away alongwith the matter at the firft or fecond dreffing. 
Although emollient poultices be extremely. ufeful, they 


ought to be no longer continued than till the effects already. ' 


mentioned are produced; otherwife they, will not only: relax 
the parts, but alfo produce toe copious a difcharge of mat- 
ter, which 1s fometimes attended with great danger. A too 
copious flow of matter may proceed from different caufes ; 
bat in whatever way it may have been produced, the prac« 
tice to be adopted; muft be nearly the fame. Every collec; 
tion which appears muft have a free outlet, and the. limb. 
laid in that pofture which will mott readily. admit of its run- 
ning off. In fuch citcumfances, nourifhing diet and Peru. 
vian bark in confiderable quantities are highly, ufeful. When 
the difcharge continues. copious, in fpite. of every effort to 
check it, detached pieces of bone or fome extraneous, matter 
are probably the caufe. In fuch a fituation nothing will 
lefien the quantity of matter till {uch fubftances be removed. 
‘The wound ought therefore again. to be examined, and loofe 
bodies removed. Pieces of cloth have been known. to, be 
removed by fetons, when that method, was practicable, after 
every other method had failed. Opium likewife is frequent - 
ly ufeful in checking an exceffive difcharge, when it happens 
to be kept up by irritation, 

Although no confiderable hemorrhagy. may, happen. at 
firft in gun-fhot wounds; yet after the floughs commonly 
produced upon fuch occafions have come off, fome confi- 
derable arteries may be expofed, and. then.a dangerous he- 
morrhagy may enfue. ‘The hemorrhagy is often preceded 
by a great heat in the injured parts, and.with a throbbing 
pulfatory pain. At this period it may frequently be pre+ 
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Wounds. if the hemorrhagy has fairly taken place, and from arteries 
of confiderable fize, nothing will do but the proper applica- 
tion of ligatures. As the difcharge in thefe cafes would 
often prove dangerous before the furgeon could be procu- 
red, the attendants fhould be furnifhed with a tourniquet, 
vb direGtioris to apply it, upon the firft appearance of 
blood. : 
Till of late years the fcarifying of gun-fhot wounds was 
a practice which prevailed very univerfally among furgeons; 
and it was expeéted by this, that the floughs with which 
wounds are fometimes covered would fooner feparate, and 
that the cure would thereby be more readily performed. 
It is now, however, known, that this practice, inftead of 
being ufeful, very generally does harm by increafing the in- 
flammation. It fhould therefore be laid entirely afide. 
When a gun-fhot wound cannot eafily or fafely be laid open 
_ from one end to the other, perhaps it may be proper to in- 
troduce a cord through the finus. ‘This, however, fhould 
not be attempted till the firft or inflammatory ftate of the 
wound is over : but when a cord cannot be properly intro- 
duced, on account of the fituation or dire€tion of the wound, 
compreffion may prove equally ufeful here as in cafes of 
pun@tured wounds. ; 
Mortification happening after gun-fhot wounds, is to be 
treated in the fame manner asif it had arifen from any other 
_caufe, only bark is not to be promifcuoufly ufed; as, in ple- 
thoric habits, it may prove hurtful; though in debilitated re- 
laxed habits it will be extremely ufeful; but even in fuch it 
fhould never be given while much pain and tenfion con- 
tinue. 
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Szct- IV. Of Poifoned Wounds. 


a Ea Porson may be introduced into the fyftem various ways. 

of wounds Lhe effects of the poifon introduced by the ftings of infects 

poifoned by may frequently be prevented by applying immediately vine- 

by the bite gar or ardent fpirits. After inflammation has come on, the 

of animals. oft effetual remedy is the wafhing the parts with cold 
water. The bite of a viper is not always dangerous; but 
as we can never judge with certainty whether the wound be 
poifoned or not, and as the poifon of this animal acts very 
{peedily upon the fyftem, its bad effe€ts ought to be pre- 
vented by every poflible. means. The injured part ought 
either to be cut out immediately, or deftroyed with the ac- 
tual or potential cautery. 

Formerly fuétion was much employed, and frequently 
with fuccefs: it fhould not, however, prevent the removal 
of the part. After the part has been removed, we fhould 
endeavour to produce a plentiful fuppuration. When the 
poifon appears to have entered the fyftem, the application 
of warm oil over the whole body has been extolled ; and it 
has been faid that advantage has been derived from the in- 
ternal ufe of it. From fome late obfervations, however, the 
efficacy of this remedy is much to be doubted. Perhaps a 
plentiful {weat, kept up for a confiderable time, is the moft 
certain method yet difcovered. Small dofes of volatile al- 
kali frequently repeated is more to be depended on for pro- 
ducing this effe&t than any other remedy. 
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poifoned wound known in this country. In. thefe wounds hy- 
but when it does, 
death is almoft certainly the confequence. A variety of no- 
ftrums for preventing and curing this difeafe have been held 
forth to the public but there is {carcely any well attefted 
° fa& of any one of them proving ufeful. Nothing yet known 
can be depended upon but the immediate removal of the in- 
jured part, either with the fealpel or the actual or potential 


animals. 


5 rf HK @ ho 


Poifoned vented by plentiful blood-letting, particularly local. But 


The bite of a mad animal occafions the moft formidable. - 


Chap. If 
cautery ; which, together with a plentiful fuppuration, has, Inflamm 
in different inftances, appeared to an{wer the purpofe effec- tion and | 
tually ; at leaft, patients treated in this manner have efca-)/PPuras 
‘ 3 x 10n. 
ped, while others bit at the fame time by the fame animal 
have fuffered. ‘I'he fooner the operation is performed, the 
more effectual it is likely to prove; but it ought not to be 
omitted, even though fome time has elapfed from the time 
that the wound was inflicted; for there is reafon to fuppole - 
that this poifon does not enter the fyftem fo quickly as fe- 
veral others are obferved to do. Sea-bathing has been much 
recommended in all ages as a preventive; but there are 
few well attefted cafes ofits being attended with advantage. 
Many practitioners depend much on mercury ; and as it can 
be ufed along with any other plan of treatment, it ought 
not to be neglected. : 
When wounds are poifoned by the application of matter 
from certain fores, as thofe of the venereal or cancerous 
kinds, or from any of the vegetable poifons, it is better to 
remove the part affected immediately, than to undergo a 
courfe of medicines generally flow and often donbtful in 
their operations. 
The metallic poifons do not fall to be confidered in this 
place; for however deleterious they may be when taken in- 
to the ftomach, they feldom appear to be otherwife hurtful, 
when applied to wounds, than by irritating or corroding the 
parts with which they come in contact. 


CHAP. HE. Inflammation and its Confequencesy 
Sscr. I. Of Jnflammation and Suppuration. 


INFLAMMATION of any part is accompanied with increas. 
fed heat, rednefs, and painful tenfion. For the remote and 
proximate caufes of inflammation, together with the treat- 
ment of inflammatory difeafes, fee Ph/egmafia, article Mz- 
picinE. Inflammation is commonly divided into two {pe- tin Aadl 
cies, the phlegmonic and erythematic. The firft is diftinguith- eaatica 
ed by confiderable f{welling, throbbing pain, and circum({cri- ‘ 
bed bright red colour. ‘The fecond by fuperficial fwelling, 
burning pain, dull .ed colour, apt to fpread, difappearing 
when preffed, and quickly returning; the part affected is 
frequently covered with {mall veficles.. The confequences 
of inflammation are fuppuration and gangrene, unlefs the 'ts con 
. . . . quences 
inflammation be checked and terminated by refolution.—f.ppura 
That an inflammation will terminate in fuppuration may beand gam 
known from the length of time it has continued, from thegrene 
remiffion of the pain and hardnefs, the greater elevation of 
the fin in the middle part, a change of colour from red to 
bluih or livid, a flight fever with fhivering, and from a fluc- 
tuation of matter perceived on handling the part. 

During the firft ftage of the inflammation; however, we, 

. en 
ought, for the moft part, to endeavour to refolve it, or pre- jution | 
vent the fuppuration. Yet fome cafes muft be excepted. fhould 
For inftance, thofe inflammatory {wellings which fometimesattempte 
occur in fevers, or fucceed to them, ought always to be. 
brought to fuppuration ; and it might be very dangerous to. 
attempt a refolution of them. In {wellings of a f{crophulous. 
nature, it is perhaps beft to do nothing at all, either with a. 
view to refolve or fuppurate. Thus it might be dangerous, 
to make ufe of repellent applications, at the fame time that 
it is by no means advifable to. promote their fuppuration 5. 
the cure of fuch. fwellings, when opened, proving always. 
very troublefome ;. while at the fame time it is known, that. 
fuch fwellings may remain for a very long time without any 
rifk to the-patient. In the lues venerea,. too, as we are 
poffefled of a certain antidote for the diforder, it is beft not 
to attempt the fuppuration of any buboes which may ap~ 
pear 3. 
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bmma- pear; as the cure of them, when opened, very often proves 
and extremely troublefome 5 and as their being opened cannot 

pura- Contribute any thing towards their cure. 
Where the inflammation is but beginning, and the fymp- 
42 toms are not fo violent as to affect the general fyftem, to- 
Bios of pical remedies, with a due attention to yegimen, often an- 
nl) {wer in refolving them. The firft thing to be attended to 
] jn the cafe of every inflammation, 1s the removal of the ex- 
citing caufes, which either have brought on the inflamma- 
tion originally, or which may continue it after it is begun. 
Such are extraneous bodies in wounds, pieces of fraétured 
bones, luxations, &c. . Of all the various applications tor an 
inflamed part, thofe of a fedative nature are chiefly to be de- 
pended upon ; and, next to thefe, emollients. Of the for- 
mer kind- we may confider all the different preparations of 
lead diffolved in vinegar; toyether with vinegar itfelf, which 
generally acts alfo as a fedative. Among the latter we may 
place the mild expreffed oils, as alfo the foft ointments made 

with thefe oils and pure ‘wax. 

When we fpeak of fedative medicines, however, it muft 
not be underftood that all of that clafs are to be ufed indif- 
_ criminately. '‘[hus opium, though one of the moft powerful 
of all fedatives, yet as its application, externally, to the hu- 
man body, is always attended with fome degree of irritation, 
however ufeful it may at times be found in fome particular 
fpecies of inflammatory diforders, will never, probably, as an 
external application, become of general ufe in thefe cafes. 
Warm emollient fomentations alfo, though powerful feda- 
tives, as tending more effe€tually to remove tenfion and pain 
than perhaps any other remedy, are conftantly found to be 
improper where a refolution is to be wifhed for. Their 
conftant effe& is, either to bring the {welling to a fuppura- 


tion, or to relax the parts in fuch a manner as to render the 


removal of the diforder always exceedingly tedious, 

Mr Bell recornmends the preparations of lead as proper 
applications, in cafes of external inflammation, where we wilh 
for a refolution. The beft method of applying it, he fays, 
is in the form of a watery folution; and ‘he gives the fol- 
lowing formula: ** B. Sacchar, faturn. 2{s.; folve in acet. 
pur. 3iv.; et adde aq. fontan. diftillat. Ibij. ‘The addition 
of vinegar renders the folution much more complete than it 
otherwife would be; and without it indeed a very confider- 
able proportion of the lead generally feparates and falls to 
the bottom. 

In making ufe of this folution in cafes of inflammation, 
as it is of confequence to have the parts affected kept con- 
ftantly moift with it, cataplafms prepared with it and crumb 
of bread in general anfwer that intention exceedingly well. 
But when the inflamed part is fo tender and painful as not 
eafily to bear the weight of a poultice, which is frequently 
the cafe, pieces of foft linen moiftened with the folution an- 
fwer the purpofe tolerably well. Both fhould be applied 
cold, or at leaft with no greater warmth than_.is merely necef- 
fary for preventing pain or uneafinefs to the patient: they 
fhould be kept almoft conftantly at the part, and renewed 
always before turning ftiff or hard. 

When the tenfion and irritation on the fkin are confider- 
able, emollients are often attended with very great advan- 
tage: the parts affected being, in fuch.a ftate of the difor- 
der, gently rubbed over with any of the mild expreffed oils 
two or three times a-day, the tenfion, irritation, and pain- 
‘are often very. much relieved, and the difcuffion of the tu, 
mor thereby greatly promoted. / 

In every cafe of inflammation, indeed, emollient applica- 
tions would afford fome relief. But as the preparations of 
lead, already recommended, prove in all fuch diforders ftill 
more advantageous; and as unguents of every kind tend 
confiderably to blunt the action of lead ; thefe two fets of 
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remedies fhould as feldom as poffible be allowed to interfere infiar ma 
with one another ; and emollients fhould accordingly never °" ant 
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be prefcribed, but when the circumftances already mention: tion, 
ed, of irritation, tenfion, and pain, are fo confiderable as to ——-y—— 
render their application altogether neceflary. 

When the part affected with inflammation is not very ten- 
der, or lies deep, applications of vinegar are often had re- 
courfe to with contiderable advantage : the moft effeétual 
form of ufing it feems to be by way of cataplafm, made with 
the ftrongeft vinegar and crumb of bread. In fuch cafes, 
an alternate ufe of this remedy, with the faturnine folution, 


- has produced more beneficial effe&s than are commonly ob- 


ferved from a continued courfe of any one of them. 

At the fame time that thefe applications are continued, 
plooding with leeches, or cupping and fearifying, as 
near as poffible to the part affected, is generally of very 
great fervice; and in no cafe of lecal inflammation fhould 
ever be omitted. In all fuch cafes, the whole body, but 
more efpecially the difeafed part, fhould be preferved as free 
as poflible from every kind of motion; and, for the fame 
reafon, the neceffity of a low cooling diet, in every inflam- 
matory diforder, appears obvious, as does alfo a total abfti- 
nence from fpirituous and fermented liquors. 

In flight cafes of inflammation, a due perfeverance of the icsaies. 
feveral articles taken notice of will, in general, be founding, when 
fafficient for every purpofe. But when there is likewife a }roper tor 
full, hard, or quick pulfe, with’ other fymptoms of fever, ge- ae BK 

: “ >”, pote. 
neral blood-letting becomes neceflary 5 the quantity of blood 
taken away being always to be determined by the violence 
of the diforder, and by the age and ftrength of the patient. 
Evacuation, however, fhould never be carried to a greater . 
height than what is merely neceflary for moderating the fe- 
brile fymptoms ; for if {uppuration fhould take place after 
the fy ftem is too much reduced, its progrefs is thereby ren- 
dered much more flow and uncertain, nor will the patient be 
fo able to bear the difcharze that muft enfue upon opening 
the abfcefs. The ufe of gentle laxatives, together with cool- 
ing diaphoretic medicines, are alfo attended with very good 
effects. 

Thefe different evacuations being premifed, the next ob- 
je&t of confequence is to procure eafe and quietnefs to the 
patient ; which is often, in inflammatory cafes, of more real 
fervice than any other circumftance whatever. The moft 
effeGtual remedy for this purpofe is opium 5 which, when 
pain and irritation are confiderable, as in extenfive inflamma- 
tions very frequently happens, fhould never be omitted. In 
large wounds, efpecially after amputations and other capital 
operations, alfo in punctures of all kinds, large dofes of opium 
are always attended with remarkable good effects. In all 
fuch cafes, however, opium, in order to have“a proper in- 
fluence, fhould, as was obferved, be adminiftered in very 
large dofes ; otherwife, inftead of proving ferviceable, it 
feems rather to have the contrary effet ; a circumitance 
which is perhaps the chief reafon for opiates in general ha« 
ving been very unjuitly condemned in every cafe of inflam- 
mation. 

By a proper. attention to the different circumftances taken 
notice of, in the courfe of three or four days, and fome- 
times in a fhorter fpace of time, refolution of the tumor will 
in general begin to take place; at leatt before the end of 
that period it may, for the moft part, be known how the 
diforder is to terminate. If the heat, pain, and other at- 
tending fymptoms abate; and efpecially if the tumor begins 
to decreafe, without the occcurrence of any gangrenous ap- 
pearances, we may then be almoft certain that by a continu- 
ance of the {ame plan a total refolution will in time. be ef- 
fected. e 

But, on the contrary, if all the different fymptoms rather 

N2 increafe 5 
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increafe ; and efpecially if the tumor turns larger, and fome- 
what foft, with an increafe ofthrobbing pain; we may then 
with tolerable certainty conclude, that fuppuration will take 


aya place ; and fhould therefore immediately defift from fuch 
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applications as were judged proper while a cure was thought 
practicable by refolution, and endeavour to affiit nature as 
much as poffible in the formation of pus, or what is called 
maturation of the tumor. For this purpofe there is nothing 
better than to preferve a proper degree of heat in the parts. 
This is commonly done by the means of warm fomentations 
and cataplafms ; and when thefe are regularly and frequent: 
ly renewed, nothing, it is probable, could more effectually 
anfwer the purpofe. But in the ordinary manner in which 
they are applied, by the cataplafms being renewed only 
once, or at moft twice a day, they mutt always, it is ima- 
gined, do more harm than good. For fo foon as the decree 
of heat they were at firlt pofleffed of is diffipated, the moif- 
ture kept up by them, with the confequent evaporation 
which enfues, muft always render the part a great deal cold- 
er than if it had been merely wrapped in flannel without the 
ufe of any fuch application. 

In order to receive all the advantages of fuch remedies, 
the part affected fhould be well fomented with flannels pref- 
fed out of any warm emollient decoétion, applied as warm 
as the patient can eafily bear them, continued at leaft half 
an hour at once, and repeated four times a day. 

Immediately after the fomentation js over, a larye emol- 
hent poultice fhould likewife be applied warm, and renewed 
every fecond or third hour at fartheft. Of all the forms re- 
commended for emollient cataplafms, a common milk-and- 
bread poultice, with a proportion of butter or oil, is perhaps 
the moft eligible ; as it not only poffeffes all the advantages 
of the others, but can at all times be more eafily ob- 
tained. 

Roatted onions, garlic, and other acrid fubftances, are 
frequently made ufe of as additions to maturating cataplafme. 
When there is not a due degree of inflammation in the tu- 
mer, and when it appears probable that the f{uppuration 
would be quickened by having the inflammatory {ymptoms 
fomewhat increafed, the addition of fuch fubitances may 
then be of fervice ; but when flimulants are neceflary in 
fuch cafes, a fmall proportion of ftrained galbanum, or of 
any of the warm gums, diffolved in the yolk of an egy, and 
added to the poultices, is a more certain form of applying 
them. Whenever the inflammation, however, takes place 
toa proper degree, fuch ftimulating fubftances never can be 
neceflary ; and in many cafes, it is apprehended, they may 
even do mifchief. 

In fuch tumors as, from their being poffeffed of little or 
no inflammation, are commonly faid to be of a cold nature, 
as they are generally indolent, and proceed very flowly to 
fuppuration, plafters compofed of the warm gums are often 
had recourfe to with confderable advantage. In fuch cafes, 
they are not only of ufe by the ftimulus and irritation they 
occafion, but by the heat which they tend to preferve in the 
part. ‘They become particularly neceflary when the patient, 
by being obliged to go abroad, cannot have cataplafms fre- 
quently enongh renewed, or fo conveniently applied; but 
when fome fuch obje€tion does not occur, the latter, for 
very obvious reafons, fhould always be preferred. 

Dry cupping, as it is termed, that is, cupping without 
the ufe of the {carificator, upon or as near as poffible to the 
part affe€ted, is frequently had reeourfe to with advantage 
in promoting the fuppuration of tumors. It is only, how- 
ever, in fuch as thefe laft mentioned, where there feems to 
be a deficiency of inflammation, that it can ever either be 
neceflary or ufeful ; but in all tumors of a real indolent na. 
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ture, and where there is ftill fome probability of a fuppa. in flamay 
ration, no remedy is more effeGual,  - tion and 

‘hele different applications, under the reftri&tions taken see 
notice of, being continued for a longer or fhorter time, ace <a 
cording to the fize of the tumor, its fituation, and other cir 
cumftances, a thorough fuppuration may in general at laft 
be expected. 

Matter being fully formed in a tumor, is known by a ree gine 

miffion of all the fymptoms taking place ; the throbbing marter 
pain, which before was frequent, now goes off, and the pa-formeds 
tient complains of a more éull, conftant, heavy pain: the 
tumor points at fome particular part, generally near to its 
middle; where, if the matter is not encytted, or deep feated, 
a whitifh yellow appearance is obferved, inftead of a deep 
red that formerly took place ; and flu€uation of a fluid un- 
derneath is, vpon preffure, very evidently difeovered. Some. 
times, indeed, when an ablcefs is thickly covered with muf. 
cular and other parts, though, from concurring circumftan. 
ces, there can be little doubt of there being even a very 
confiderable colleGion of matter, yet the fluctuation cannot 
be readily diftinguifhed : it does not, however, often hap. 
pen, that matter is fo very deeply lodged as not to be dif. 
covered upon proper examination. 

This, however, is a circumftance of the greateft confe. 
quence in praétice, and deferves more attention than is 
commonly given to it. In no part of the furgeon’s em. 
ployment is experience in former fimilar cafes of greater 
ufe to him than in the prefent ; and however fimple it 
May appear, yet nothing, it is certain, more readily di. 
ftinguifhes a man of obfervation and extenfive practice, 
than his being able eafily to dete& collections of deep-feat- 
ed matter; whilft nothing, on the contrary, fo material. 
ly affeéts the chara@er of a furgeon, as his having, in fuch 
cafes, given an inaccurate or unjeft prognofis; as the 
event, in diforders of that nature, comes generally at laf to 
be clearly demonftrated to all concerned. 

‘Together with the feveral local fymptoms of the prefence 
of pus already enumerated, may be mentioned the frequent 
fhiverings to which patients are liable on its frit formation; 
thefe, however, feldom occur fo as to be diftinétly obferve., 
unlefs the colleéiion is confiderable, or feated internally in 
fome of the vifcera. ard 

After the matter is fully formed, and the ab{efs brought of operif 
to maturity, the only remedy is to open it,. and give vent toablceffes, 
the pus it contains. In many cafes, indeed, nature will do 
the work, and abfceffes, when fuperficially feated, will cer- 
tainly burft of themfelves: but where the matter lies deep, 
we are by no means to wait for this fpontaneous opening ; as 
the pus will acquire an acrimony before it can break through 
the integuments, which may prove very prejudicial to 
health, However, it is a general rule ‘not to open abiceffes. 
till a thorough fuppuration has taken place; for, when laid 
open long before that period, and while any confiderable 
hardnefs remains, they commonly prove more troublefome, 
and feldom heal fo kindly. 

In fome cafes, however, it is neceflary to deviate from 
this general rule, and to open them a good deal fooner ; 
particularly in all fuch critical abfceffes as occur in malignant. 
tevers. Inlikemanner, in the plague, we are commonly advifed 
to open fuch tumors, fo foon as they are at all tolerably ad- 
vanced, and net to wait till they are fully maturated ; as, 
from experience in thefe diforders, it is found to be of more 
confequence, for the removal of the original difeafe, to have 
a quick difcharge of matter produced, than any harm the 
patient can ever fuffer from having a {welling fomewhat pre- 
maturely laid open. 

Tn abfceffes, alfo, fituated on any of the joints, or upon 

either 
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he- cither of the larwe cavities of the breaft and abdomen, and 


more efpecially when they feem to run deep, they fhoul al- 
ways be opened as foon as the leaft fuQuation of matter is 
difeovered. For, when the refiftance is on every fide equal, 
they juft as readily point inwardly as @utwardly : and the 
confequence of a large abfcefs burtting into either of the 
large cayities, is well known mott frequently to prove fatal; 
Ain inftance of which, in the following cafe, with very little 
attention, might have been prevented. A furgeon of emi- 
nence, and of very extenfive pra&tice, was applied to by 
a young healthy-locking man, with a large abfcefs upon 
the left fide of his chet. A flu€tuation of a fluid was, 
upon preffure, very evidently difcovered; and it was agreed, 
by other two practitioners who were prefent, that an open- 
ing {hould be made to give vent to the matter. But the 
operator, being much engaged in bufinefs, could not fix 
on an earlier period for doing it than the third day from 
the patient’s applying to him: unluckily, however, the Pe 
tient died fuddenly in his” bed the night before the abfcefs 
was to have been opened. On examining the body, the 
tumor had difappeared entirely, without any external open- 
ing being obfervable ; and, on opening the thorax, it was 
found to have burft inwardly upon the lungs, and produced 
immediate fuffocation. 

In every other circumftance, however, except in the cafes 
alluded to, the rule in opening abfceffes is, as was already 
remarked, ‘l’o allow a thorough fuppuration to take place, 
before any vent whatever be given to the matter; and it 
being then determined to lay the colleétion open, the next 
queition that. occurs, is with refpeét to the manner of do- 
ing it. 

‘There are three ways of opening an abfcefs fo as to sive 
an outlet to the matter; by cauttic, by incifion, ot by the 
introduction of a feton. The firft is more agreeable to ti- 
mid patients, who are afraid of the pain of incifion, but ts 
attended with fome inconveniences which render the method 
of incifion much preferable. Cauftic aéts flowly, and pro- 
duces a long continued pain ; befides, no kind of cauttic has 
yet been invented, the effects of which can be confined to 
a certain determinate extent ; hence the patient is liable to 
fuffer much unneceffary pain, as the cauftics commonly 
employed are either the lapis infernalis or lunar cauttic. 
The abfcefs is to have a flip of adhelive plafter applied to it, 
with a flit cut init of a fize fomewhat lefs than the opening is 
intended to-be. "Phis flit is to be filled with caultic redu- 
ced into a powder, and wetted to make it a more quickly. 
It is then to be covered over with a platter, and the whole 
is fecured with a firm comprefs and bandage. The time 
neceflary for the cauftic to make a fufficient opening will 
depend upon the thicknefs of the {kin and ftrength of the 
eauftic ; but generally it requires feveral hours. When we 
find that an etchar is made, it is to be foftened with any 
emollient ointment until it can be readily feparated ; after 
which, the matter is to be ditcharged, and the abfcefs treat- 
ed as one opened by incifion. * 

The method of opening abfceffes by the knife is, to make 
an incifion of fuch a fize as to give free vent to the matter. 
The opening is to be made in the under part of the tumor, 
that the matter may pals readily out. It has been a prac- 
tice among ‘furgeons either to open a large abfcefs from end 
to end, or at leaft through two-thirds of its length; but 
from the bad confequences which often attend this method, 
the latelt practitioners liave thought it better merely to give 
a free difcharge to the matter, without expofing the part to 
the action of the air. 

The third method, viz. that by the feton, is now fre- 


‘quently employed. It has the advantage of being attended 


with httle pam, emptying the abfcefsm a gradual manner, 


a Me ee 


1OT 


and completely preventing the accefs of the air, which, in Gangrene 


the other two methods, is often attended with bad confe- 
quences ; and ii frequently performsa cure in a much fhort- 
er time, 

There are various inftruments for introducing the feton; it 
may even frequently be done by a lancet and common probe ; 
but the inftruments reprefented in Plate CCCCLKX XVII. 
fig. 1. and 2. are more frequently employed. One of thefe 
being threaded with glover’s foft filk, is to be introduced 
through the upper part of the tumor; but if the blunt one 
(fiz. 2.) be*employed, it will be neceffary to have the affiit- 
ance of a lancet ; the inftrument is then to be brought. out 
at the under part of the tumor, and in this way the matter 
will be allowed to run gradually off. 

The ufual mode of dreffing an abfeefs the firft time is 
with dry lint. In the courfe of dreffing, it will be proper 
to have regard to the fituation of the abfcefs, and as much 
as poffible to make the patient favour the difcharge by his. 
ordinary pofture ; and to this end eho, the difcharge muft 
be affifted by comprefs and bandage : the comprefs may be 
made of ioft old linen, applied according to the nature of 
the part and the feafon of the year. ‘The frequency of 
dreffing will depend on the quantity of difcharoe: once in 
24 hours is ordinarily fuficient ; but fometimes twice, of 
perhaps three times, is neceflary- 


Of Gangrene. 


Tue other confequence of inflammation: is gangrene, 
which may terminate in mortification, When the colour 
of an inflamed part changes to a dark red, when blifters 
arife on it containing an ichorous fluid, we know that it 
has become gangrenous. When it becomes black, flaccid, 
and infenfible, when it lofes heat, and acquires a putrid 
{mel!, it has proceeded to complete mortification. A gan- 
grene feldom affects thofe who enjoy a good habit of body,. 
though, even in them, it may be brought on accidentally 
by whatever deftroys the texture of a part; as contufion,. 
long continued prefure; or whatever deprives @ part of its. 
nourifhment. In like manner, cold, by putting a ftop to 
the circulation, may produce gangrene, and frequently does: 
fo in celd climates. This comes on fuddenly, without any 
pain or previous inflammation ; and the patient himfelf is fre- 
quently infenfble of it, till he is informed of ‘his fituation by 
fome other perfon. 

A defc& in the circulation, in extreme old ave, frequently 
occafions mortification in the extremities, 
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\ There are fome inftances of whgt is called-dry gangrene, Dry gan 


in which the parts continue total 
length of time, without either turning very flaecid, or 
ranning into diffolution. But fuch @afes never occur from 
inflammation ; they happen commonly from the flow of 
blood to fuch parts being put a ftop-to by compreffion of 
one kind or another, as: tumors, ligatures, or other fimilar 
caufes, obftru€ting the principal arteries which ufed to fup- 
ply them; which, when the ftoppage of the circulation is 
complete, always occafions a very flow, tedious, mortifica- 
tion ; and as the parts in fuch infeances are no lonver fuppli- 
ed with frefh quantities of fluids, while a confiderable evapo: 
ration muft ftill be goimg on, fuch a degree of hanndity 
cannot therefore pofiibly occur as does in other cafes of 
gangrene. So that fpecies of the diforder has, perhaps, 

with propriety enough, been termed the dry gangrene. 
There is another variety of the difeafe termed white gan- 
grene; in which the parts fuppoféd mortified do not turn 
black, but retain nearly their former colour, &c. Whether 
fuch a complaint, however, can with propriety be denomina- 
ted gangrene or not, may properly be doubted: but as it is 
chiefly that fpecies of the diforder which fucceeds inflam. 
. niatiom 
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“morttlied for a great grene. 
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Gangrene, mation that is here particularly treated of, and in which no 
fuch varieties are ever obferved, it is not neceflary to carry 
the inquiry farther. 

The prognofis in every cafe of gangrene is doubtful 
at firft, as, even in the flighteft cafes, the patient may fuffer 
from the fpreading of the difeafe; but flizht cafes, from ex- 
ternal injuries, are more favourable than thofe which arife 
from internal caufes, though no. perfon can be confidered 
fafe till the difeafed parts are feparated, and even entirely 
caft of. When inflammation happens round a mortified 
part, more efpecially if pus be formed, we may pretty cer- 

¢4 __ tainly pronounce that the mortified part will be thrown off. 
Means of . When there is reafon to fufpeét frem the violence of the 
preventing fever and creat heat of the inflamed part, that it will termi- 
Ci otena nate in gangrene, blood-letting, and whatever may have a 
inflamma. tendency to moderate the inflammation, may check its pro- 
tivi. grefs. But as the patient, in fuch cals, is fometimes. apt 

to fink afterwards, nothing more ouyht to be done than is 
merely neceflary to moderate the prefent fymptoms. If an 
inflamed furface put on a gangrenous appearance when the 
patient is weak, and the pulfe low, we muft have recourfe 
to whatever may invigorate the fyftem, viz. a nourifhing 
diet, with the free ufe of wine. Peruvian bark likewife is 
to be given in as great quantities as the ftomach of the pa- 
tient will permit. When the ftomach cannot bear enough 
in fubftance, which is the beft form of exhibiting it, it may 
‘be given either in form of tin€ure or joined with aromatics. 
External applications, fuch as are of aftimulating nature, 
may likewile be ufeful. 

In the cafe of gangrene arifing from cold, the part mutt 
be immerfed in very cold water, or rubbed with fnow ; for 
if any thing warm be applied, or the patient brought near 
a fire, it certainly mortifies. If the whole body has become 
torpid with cold, the fame practice muft be followed ; the 
‘very cold water fhould be afterwards changed for fome that 
is a little warmer, and the patient gradually brought to a 
proper degree of heat. Rubbing with falt is fometimes 
found ufeful. If the whole body be benumbed, cordials are 
not to be adminiftered too fuddenly. A glafs of cold wine 
fhould firft be given, afterwards warm wine by itielf, or 
with fpices. If ftronger cordials be required, ardent {pirits 
may be employed. Notwithftanding the greateft attention, 
however, a mortification fometimes takes place, and in fome 
inftances very fuddenly ; as in the cafe of carbuncle, where, 
after an inflammation has continitted for {carcely 24 hours, 
the parts become black, and end in real mortification. 

In the treatment of mortified parts, a variety of exter- 
ouside applications have been pointed out, and particularly 
terna! ap. thole of the antifeptic kind ; {uch as all the warm gums and 
plication co balfams, ardent {pirits, and even alcohol: and to admit of 
rena a ‘their nearer application to the found parts, with a view to 
proper. the prefervation of thefe from putrefaction, deep {carifica- 

tions through the difeafed, and into the found parts, have 
been generally recommended, But although fuch articles 
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may be of ufe in preferving dead animal-fubftances from cor-_ 


ruption; yet that they will always prove ferviceable in 
_ the fame manner in living bodies, is probably very much to 
be doubted. And it is even apprehended, by the ftrong ir- 
ritation they always occafion when applied to a living fibre, 
that, in fuch cafes as the prefent, they may rather do mif- 


chief; it being only a very flight degree of inflammation. 


that is required to bring on a fuppuration, ‘The incifions, 
when carried into the found parts, with a view to facilitate 
the operation of fuch remedies, may likewife do harm; not 
only from the riik of wounding the blood-velfels, nerves, and 
tendons, that lie in the way, but alfo by allowing a free and 
farther entrance of the putrefcent fluids into the parts not 
yet affeCted : and unlefs they are carried fo deep as freely to 
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reach the found parts, applications of the antifeptic kind 
can never have any effeét in an{wering the purpofe for which 
they were intended. 

All the advantazes commonly obferved from the great 
variety of applications recommended for gangrene, are ob- 
tained with more eafe, and generally with more-certainty, 
from the ufe of any gentle flimulating embrocation ; which, 
by exciting a flight irritation upon the furtace, and efpeci- 
ally when affifted by a free ufe of the bark, at laft common- 
ly produces fuch a degree of inflammation as is wifhed for. 
With this view, a weak folution of fal ammoniac in vinezar 
and water has been known to anf{wer exceedingly well: a 
dram of the falt to two ounces of vinegar and fix of water, 
forms a mixture of a very proper ftrength for every purpofe 
of this kind; but the degree of ftimulus can be eafily either 
increafed or diminifhed, according to circumflances, by ufing 
a larger or, fmaller proportion of the falt. 

Although, for the reafons formerly advanced, incifions 
may not in general be proper; yet in fuch cafes where the 
mortification runs very deep, it is fometimes of lervice to 
make {carifications into the difeafed parts, fo as to remove 
part of them; which, by taking off a confiderable load per- 
haps of putrid flefh, not only leffens the fetor, which in fuch 
cafes is always confiderable, but often renders it more ealy 
for the found parts to free themfelves from the remainder. 
When with this view, however, incilions are had recourfe te, 
care fhould always be taken that they be not carried the 
length of the found parts. 

When by the ufe of external or internal remedies, a fe- 
paration of the mortified part has been effected, and a dif- 
charge of pus produced, the remaining fore is then to be 
confidered merely as a fimple purulent ulcer, and may be 
treated in the fame manner. 


CHAP. IV. OfUscers, White Swellings, Cancers, | 


and Burns. 


Secr. I. Of Ukers. 

A souution of continuity in any of the fofter parts of 
the body, difcharging either pus, fanies, or any other viti- 
ated matter, is termed w/cer ; and when the fame circum- 
{tances happen to the bones, the term caries or carious ulcer 
is adopted. 


Ulcers are diftinguifhed by their particular diforders, o 
though it feldom happens that the affections are not compli- kif 
cated ; and when we lay down rules for the management of Uh 


one {pecies of ulcer, it is generally requifite to apply them to 
almoft all others. However, the characters of moft eminence 
are, the callous ulcer, the finuous ulcer, and the ulcer with 
caries of the adjacent bone: befides this there is the putrid, 
the corrofive, the varicofe ulcers, &c.; but as they have ac- 
quired their names from fome particular affection, we hall 


{peak of the treatment of them under the general head of : 


ulcers. 


It will be often in vain to purfue. the beft means ‘of cure” ' 


by topical application, unlefs we are affifted by internal re- 
medies ; for as many ulcers are the effects of a particular in- 
difpofition of body, it will be difficult to bring them in- 
to order while the caufe of them remains. Thofe which 
are cancerous and fcrophulous jeem to gain the leaft advan- 
tage from phyfic ; for if in their beginnings they have fome- 
times been very much relieved, or cured, by falivation, or 
any other evacuation, they are alfo often irritated and_made 
worfe by them. 

When an ulcer becomes foul, and difcharges a nafty 0 
thin ichor, the edges of it, in procefs of time, tuck in, and,™ 
growing fkinned and hard, give it the name of a callous ul- 
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’ neceflarily be prevented from healing. 


{troy- 


pgousabove the furface, 


Ss 


cers which, as long as the edges continue in that ftate, muft 
But we are not im- 
mediately to deftroy the lips of it, in expectation of a fud- 
den cure ; for while the malignity of the ulcer remains which 
was the occafion of the callofity, the new lips will be fubject 
to arelapfe of the fame kind, however often the external 
farfece of them be deftroyed : we are to endeavour to bring 
the body of the ulcer into a difpofition to recover by other 
methods. It fometimes happens to poor laborious people, 
who have not been able to afford themfelves reft, that lying 
a-bed will in a fhort time give a diverfion to the humours 
of the part, and the callous edges, foftening, will without 
any great affitance fhoot outa cicatrix, when the ulcer is 
grown clean and filled with good flefh. The effect of a fa- 
livation is generally the fame ; and even an iflue fometimes 
difpofes a neighbouring ulcer to heal. But though callofi- 
ties be frequently foftened by thefe means, yet when the 
farface of the ulcer begins to yield thick matter and little 
granulations of red flefh fhoot up, it will be proper to 
quicken nature by deftroying the edges of it, if they re- 
main hard. The manner of doing this, is by touching them 
a few days with the lunar cauttic, or lapis infernalis. Some 
choofe to cut them off with a kni‘e: but this is very pain- 
ful, and not more efficacious. When the lips do not tuck 
down clofe to the ulcer, but hang loofe over it, as in fome 
venereal buboes, the eafieft method is to cut them off with 
the f{ciffars. 

To digeft the ulcer, or to procure good matter from it 
when in-a putrid ftate, there are an infinity of ointments in- 
vented; but the bafilico flavum, alone, or foftened down 
fometimes with turpentines, and fometimes mixed up with 
different proportions of red precipitate, feems to ferve the 
purpofe of bringing an ‘ulcer to cicatrization as well as any 
of the others. When the ulcer is incarned, the cure may 
be finifhed asin other wounds; or if it do not cicatrife 
kindly, it may be wafhed with aq. calcis, or aq. phag. or 
drefled with a pledgit dipt in tin. myrrhe: and if excori- 
ations are fpread round the ulcer, they may be anointed with 
{perm. cet. ointment, or any other fo!t ointment. 

‘The red precipitate has of late years acquired the credit 
it deferves for the cure of ulcers ; but, by falling into gene- 
ral ufe, is very often unfkilfully applied : when mixed with 
the bafilicon, or, what is nearer, a cerate of wax and oil, it 
is moft certainly a digeftive, fince it hardly ever fails to 
make the ulcer yield a thick matter in 24 hours, which dif- 
charged a thin one before the application of it. 

If the ulcer produces a fpongy flefh, {prouting very high 
it will be neceffary to deftroy it by fume 
of the efcharotics, or the knife. This fungus differs very 
much from that belonging to healing wounds, being more: 
eminent and lax, and generally in one mafs; whereas the 
other is in littlediftin& protuberances. It approaches often to- 
wards a cancerous complexion, and when it rifes upon fome 


glands fometimes actually degenerates into a cancer. When: 


thefe excrefcences have arifen in venereal ulcers, efcharotics. 


fhould be applied. 


cipitate powder. 


It is but feldom that thefe inveterate fangufes. appear or 


an ulcer; but it is very ufual for thofe of a milder kind to 
rife, which may often be made to fubfide by preffure and the 
ufe of mild efcharotics : however, if the afpect.of the fore: 
be white and {mooth, as happens in ulcers-accompanied with: 
a dropfy, and ‘often in young women with obftrué€tions, it 
will anfwer no purpofe to waite the excrefcences until the 
conftitution is repaired. when moft: probably they will fink 
without any affiftance. In ulcers alfo, where the fubjacent 
bone. is carious, great quantities of loofe flabby flefh will 
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Thofe in ufe, are: the vitriol, the lunar. 
cauttic, the lapis infernalis, and more generally the red pre-. 
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grow up above the level of the flin : but as the caries isthe Ulcers. 


caufe of the diforder, it will be in vain to expect a cure of 
the excrefcence until the rotten part of the bone be remo- 
ved; and every attempt with efcharotics will be only a re- 
petition of pain to the patient, without any advantage. 
When the pain and inflammation are exceffive, bleeding 
and other evacuations will often be ferviceable ; and above all 
things, reft and a horizontal pofition ; which laft circum- 
ftance is of fo great importance to the cure of ulcers of the 
legs, that unlefs the patient will conform to it ftricily, the: 
{kill of the furgeon will often avail nothing : for as the indif- 
pofition of thefe fores is in fome meafure owing to the gra- 
vitation of the humours downwards, it will be much more: 
beneficial to lie along than fit upright, though the leg 
be laid on a chair; fince even in this pofture they will de- 
{cend-with more force than if the body was reclined. 
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In ulcers of the legs, accompanied with varices or dila- Ulcers ae+ 
tations of the veins, the method of treatment will depend companied 


upon the other circumftances of the fore ; for the varix can 
only be aflifted by the application of bandage, which muft 
be continued a confiderable time after the cure. The neateit 
bandage is the laced ftocking, which is particularly fervice- 
able in this cafe ; though alfo, if the legs be edematous, or” 
if, after the healing of the ulcers, they {well when the pa-. 
tient quits his bed, it may be worn with fafety and advan- 
tage. There are inftances of one vein only being varicous ;: 
which, when it happens, may be deftroyed by tying it a+ 


bove and below the dilatation, as in an aneurifm; but this. 


operation fhould only be praétifed where the varix is large 
and painful. 
Ulcers of many years ftanding are very 


with varie 
CES. 
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and inold people the cure is often dangerous, frequently ulcers dan- 


the patient, unlefs the fore break out again: fo that it is not 
altogether advifable toattempt theabfolute cure in fuch cafes;. 
but only the redudtion of. them into. better order, and Tefé : 


compai{s,. which, if they be not malignant, is generally done: 


with reft and proper care. The cure of thofe in young 
people. may be undertaken with more fafety ; and in all cafes 
of ftubborn ulcers, the bark, very copioufly given, will be 
found of the utmoft fervice. 


exciting an afthma, a diarrhoea, or a fever, which deftroys 8°FOus=- 
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When an ulcer. or abfcefs: has any finufes or channels, Pe sued 
opening and difcharging themfelves into. the fore, they are ulcers. 


called /inuous ulcers. Thefe finufes, if they continue.to drain 
a great while; grow. hard.in-the furface of their cavity, and 


then are termed f/lule, and the ulcer afjfulous ulcer ; alfo,. 


if matter be difcharged from any cavity, as thofe of the 
joints, abdomen, &c. the opening is called afinuous. ulcer ov 


a fiftula. : 


‘lhe treatment of thefe ulcers dépends upon-a- variety of © 


circumftances.. If the matter of the finus be thick, ftrict: 
bandage and‘ comprefs wilk fometimes bring. the. oppofite. 
fides of the finus to a reunion : if the finus grow turgid. in, 
amy part; and-the fkin thinner; fhowing a difpofition to 
break, the matter mu be made: to pufh more-againit that. 


part, by plugging: it up with-atent.; and then a counter” 


opening miuft be made, which proves often fufficient for the 
whole abfcefs,.if it be not. afterwards: too much tented;'. 


which locks up the matter and prevents the healing ; or too 


little, which will‘have the fame effect: for dreffing quite fu- 
perficially does .fometimes. prove as mifchievous as. tents,. 
and for. nearly the fame reafon; fince fuffering the external: 
wound to contra@ into a-narrow. orifice before the: internal! 
one. be incarned,. does almoft as effeCtually-lock up the mat< 
ter as.a tent, 
hollow. tent 6f lead or filver may be kept in the orifice,. 
which, at the fame time that it keeps it open, gives vent to» 
the matter. 

mader 


fo.preferve, then, a medium in thefe cafes, av 


The abfcefles where. the counter opening is» 
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made moft frequently ara thofe of compound fraétures, and 
the breaft : but the latter do oftener well without dilatation 
than the former ;-thouzh it muft be performed in both, if 
prafticable, the whole length of the abfcefs, when after 
fome trial the matter does not leffen in quantity, and the 
fides of it grow thinner; and if the finufes be fiftulous, no 
cure need be expected without dilatation. 

When an ulcer with loofe rotten flefh difcharges more 
than the fize of it thould yield, and the difcharge is oily 
and flinking, in all probability the bone is carious ; which 
may calily be diftinguifhed by running the probe threugh 
the flefh: and if fo, it is-called a carious ulcers The cure 
of thefe ulcers depends principally upon the removal of the 
rotten part of the bene, without which it cannot heal. 
Thofe caries which happen from the matter of abfceffes ly- 
ing too long upon the bone, are moft likely to recover : 
thofe of lues venerea very often do well, becaufe that dif- 


- temper fixes ordinarily upon the middle and outfide of the 


(a 
Of carious 
ulcers, 


65 


Treatment. | 


denfeft bones, which admit of exfoliation ; but thofe produ- 
ced by fcrophula, where the whole extremities of the fpongy 
parts of the bone are affected, are exceedinily dangerous. 
All enlarged bones are not neceffarily carious; and there 
are ulcers fometimes on the fhkin which covers them, which 
do not communicate with the bone, and confequently do 
well withoutexfoliation : nay, it fometimes happens, though 
the cafe be rare, that, in young fubje&ts particularly, the 
bones will be carious to {uch a degree, as to admit a probe 
almoft through the whole fubftance of them; and yet 
afterwards admit of a cure, without any notable exfoliation. 
The method of treating an ulcer with caries, is by apply- 
ing a cauftic of the fize of the feale of the bone which is to 
be exfoliated; and after having laid it bare, to wait till the 


carious part can without violence be feparated, and then 


heal the wound. In order to quicken the exfoliation, there 
have been feveral applications devifed ; but that which has 


been moft ufed in all ages, is the a€tual cautery, with which 


furgeons burn the naked bone every day, or every other 
day, to dry up, as they fay, the moifture, and by that 
means procure the feparation: but as this praétice is never 
of great fervice, and always cruel and painful, it is now 
pretty much exploded. Indeed, from confiderinz the ap- 
pearance of a wound, when a feale of bone is taken out of 
it, there is little doubt that burning retards rather than ha- 
ftens the feparation ; for as every fcale of a carious bone is 
flung off by new fiefh generated between it and the found 
bone, whatever would prevent the growth of thefe granula- 
tions would alfoin a degree prevent the exfoliation ; which 
muft certainly be the effeét of a red-hot iron applied fo clofe 


down the edges of 
applications. 


Secr. II. Of White Swellings. 


THERE are two {pecies of white fwellings, Mr Benjamin 
Bell obferves; the one of a mild nature, and frequently admit- 
ting of a cure; which the other never dzes. The former, 
named by our author the rheumatic fpecies of white {welling, 
begins with an acute pain, {eemingly diffufed over the whole 
joint, and frequently exten2ing along the tendinous aponeu- 
rofes of the mufcles which communicate with it. 
is, from the beginning, 
firrounding intezuments. 
but at firft there is feldom any external change of colour, 
From the commencement of the difeafe the motion of the 
joint is attended with exquifite pain, and the patient keeps 
it conftantly in a relaxed polture, finding that the eafieft, 
Hence the tendons become extremely ftiff and rigid, till at 
laft the*joints have the appearatice of complete and real an- 
chylofes. ‘The {welling now begins to augment, till the 
joint has acquired three or four times its natural fize; the 
cuticular veins become turgid and varicofe ; at the fame 
time that the mufcular fubftance of the limb below decays, 
though it frequently acquires an equality in fize by beco- 
ming cedematous ; the pain becomes intolerable, elpecially 
when the perfon is warm in bed or otherwife heated ; ab- 
{cefles form in different parts, which, either breaking of 
themfelves, or by being laid open, difcharge confiderable 
quantities of matter, but without any remarkable effe& in 
reducing the fize of the fwelling. “The pus difcharyed 
from thefe is at firft of a tolerably good confiftence, but 
foon degenerates into a thin illconditioned fanies. How. 
ever, the orifices from whence it flows foon heal up, unlefs 
they are kept open by art; and new colletions breaking 
out, they burft and heal up as before; fo that in long-con- 
tinued diforders of this kind, the furrounding integ uments 
are often entirely covered with cicatrices. 

In the mean time, the health of the patient gradually de- 
clines, from the violence of the pain, and the abforption of 
matter into the fyftem, which takes place in fome degree 
from its firft formation in the different abfcefles ; but which 
never appears fo evidently till the different abfceffes have 
been laid open; after which a quick pulfe, night-fweats, and 
a weakening diarrheea, are fure to occur, which generally 
carry off the patient, if the member is not either ‘amputa- 
ted, or the difeafe cured fome other way. 


On diffeéting limbs which have been amputated for white , 
have been a mor- of fl 


{wellings, the original difeafe appears to 
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the ulcer better than any other gentle 
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There Rhe 
an uniform {welling of the whole whl 
Great tenfion generally prevails; Pg 


to it. 
Some caries of the bones are fo very thallow, that they 
crumble infenfibly away, and the wound fills up; but when 


bid thickening of the {urrounding ligaments, without any tected 
other affection of the joint whatever; the bones and carti- on dif 
lages always remaining perfe@ly found, as ‘likewife the "9 


the bone will neither .exfoliate nor admit of granulations, it 


-will be proper to fcrape it with a rugine, or perforate it in 


many points with a convenient inftrument down to the 
quick. In fcrophulous cafes, the bones of the carpus and 
tarfus are. often affe&ed ; and from their fponginefs they 
are feldom cured : fo.that when thefe, or indeed the extremi- 
ties of any of the bones, are carious through their fubftance, 
it is advifable to amputate ; though there are inftances in the 
fcrophula, but more efpecially in critical abfcefles, where, 
after long dreffing down, the fplinters, and fometimes the 
whole fubftance, of the fmall bones, have worked away, 
and a healthy habit of body coming on, the ulcer has 
heeled; but thefe are fo rare, that no great dependence is 
to be laid on fuch anevent. ‘Che dreffings of carious bones, 
if they are ftinking, may be doffils dipped in the tin@ure of 
myrth; otherwife thofe of dry lint are eafielt, and keep 


fynovia both in quantity and confiftence. In the more ad- 
vanced ftages of the diforder, the thicknefs of the ligaments 
is more confiderable, and is generally attended with an ef. 
fufion, into the {urrounding cellular fubXance, of a thick 
glairy matter, which gives to fwellings of this kind an elattic 
{pringy feel, independent of the colleétions of matter the 
fluctuation of which may alfo be perceived. Through this 
glairy matter the collections of pus run in various direc- 
tions, without feeming, however, to mix with it. In fome 
inftances alio a great many f{rhall hydatides are obferved ; 
all which form a confufed mafs, incapable of further diffec. 
tion. 

All the above-mentionedappearances have "been obferved 
without any affeGtion of the bones or cartilages. But 
when, by a very long continuance of the diforder the liga. 
ments come to be corroded by the different collections of 
4 matter 
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matter, the cartilages and in confequence thereof the 
The tendons of the flexor 
mufcles, though very ftiff and contracted, do not, upon dif- 
fection, fhow any figns of difeafe, 

The above is an hiftory of the mildeft {pecies of white 
{welling ; the more inveterate kind our author names the 
ferophulous white fwelling. In this the pain is commonly 
very violent ; more acute than in the former ; and, inftead 
of being diffufed, is confined to a particular fpot, commonly 
the very middle of the joint. 
inconfiderable at firft; infomuch that, on fomie occafions, 
even when the pain has been very violent, little difference 
in point of fize could be obferved between the difeafed ‘and 
the found joint. The motion of the joint is attended with 
very great pain, and the tendons become ftiff, As the dif- 
order advances, the pain becomes more violent, and the 
{welling increafes, with an evident enlargement of the ends 
of the bones, ‘The fame elaftic feel, together with fimilar 
abfeeffes, occur in this as in the laft: but upon opening 
them they commonly difcharge a thin fetid ftuff ; the bones 
are found to be carious, and pieces of them are frequently 
difcharged at the openings. 

By the continuance of the diforder, the conftitution fuf- 
fers, as in the firft fpecies of the difeafe; and a diarrheea 
with night-fweats commencing, the patient is fon reduced 
to little more than fkin and bone. 

Upon fuch joints being diffe@ted in the firft flages of the 
diforder, the foft parts feem very little affected: but there 
is conftantly obferved an enlargement either of the whole 
ends of the bones, or of their epiphyfes ; frequently of thofe 
on one fide of the joint only ; in others, again, the bones 
on both fides have been affected. 

This enlargement fometimes occurs without any other 
evident difeafe: but in general, and always in a more ad- 
vanced ftate of the complaint, the foft fpongy parts of fuch 
bones appear diffolved into a thin, fluid, fetid matter; and 
hat too, in fome cafes, without the cartilages which fur- 
round them feeming much affected. In procefs of time the 
cartilages are likewife diffolved ; and then the matter of 
the bones and fofter parts mixing together, fuch {wellings 
exhibit in that ftate a {till more confufed collection than is 
generally obferved even in the worft ftages of the other 
{pecies of the diforder. 

In the farther progrefs of this difeafe the ‘furrounding 
foft parts likewife fuffer : The ligaments become thickened, 
and the contiguous cellular membrane is ftuffed with the 
vifcid glairy matter obferved in the other {pecies of the 
diforder. 

We come now to the confideration of the different caufes 
which tend to produce this difeafe. ‘That the ligaments of 
the joints only are firtt affected in this diforder is rendered 
evident by diffeCtion. The thick glairy effufions into the 
cellular membrane are probably occafioned by an exudation 
from the veffels of thofe ligaments that have been originally 
inflamed, as fuch parts never furnifh a proper fluid for the 
formation of purulent matter: In the courle of the difeafe, 
indeed, abfceffes containing real pus always appear; but 
never till inflammation has been communicated to the fur- 
rounding parts. We may conclude, therefore, that the firft 
fpecies of white {welling is always occafioned by an inflam- 
matory or rheumatic affection of the ligaments of fuch joints as 
it attacks, from whatever caufe fuch inflammation may ori- 
ginally have proceeded. 

The other {pecies of the diforder feems to be orignally 
an affe@tion of the bones; the furrounding foft parts coming 
only to fuffer in the progrefs of the difeafe from their con- 
neGion with and vincinity to thefe. This laft {pecies of 
white {welling generally begins without the patient. being 
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in the leaft able to account for it: and from the. effe&ts 
which it produces on the bones attacked, appears to be a 
{pecies of /pina ventofa; a difeafe of the bones probably of 
the fame nature as {crophula is of the foft parts. Indeed, 
the appearances of the two diforders, after making allow- 
ance for their different fituations, are exceedingly fimilar : 
they both begin with confiderable enlargements or f{wellings 
of the parts, which generally end in ulcerations; they both 
likewife frequently occur in the fame perfon at the fame time. 
This fpecies of white fwelling is generally either attend- 
ed with other evident fymptoms of fcrophula; or the pa- 
tient, in an early period of life, has been fubjeé to that 
difeafe ; or, which is nearly the fame, he is defcended from 
{crophulous parents, and probably has the feeds of that difeafe 
lurking in his conftitution. From all thefe circumftanceés, 
it may with probability be concluded, that this {pecies of 
white {welling is of a {crophulous nature: and fince the other 
{pecies of the diforder is to be confidered as an inflamma- 
tory affection, a thorough diftin@ion between them is of 
very great importance ; it will not be improper therefore 
to give a fhort enumeration of the feveral diagnoftic or moft 
charateriftic fyniptoms of each, 

The pain in the firft fpecies is always, from the begin- 
ning, diffufed over the whole joint, and fometimes extends 


a confiderable way along the mufcles that are attached to » 


it: in the other fpecies it is always at firft, and fometimes 
even when the complaint has been of confiderable ftandingy 
confined to a very {mall circum{cribed {pace. In the for- 
mer, the fwelling is always confined to the foft parts, and is 
from the beginning exceedingly evident : but in the latter, it 
is generally for fome time hardly perceptible ; and when it 
appears the bones are the parts chiefly affected, the fur- 
rounding teguments coming only to fuffer on a farther 
progrefs of the difeafe. Thefe are the chief local differences 
of the tw» fpecies of this diforder; but fome affiftance in 
the diftin@ion may likewife be obtained from: the general 
habit of the patient, and from the manner in which the 
complaint may feem to have been produced. Thus, when 
fuch fwellings occur in young, ftrong, plethoric, people, 
efpecially in fuch as have formerly been fubjeé&t to rheu- 
matifm, they moft probably will always prove of the mildeft 
or rheumatic fpecies of the diforder : But when they appear 
in patients of fcrophulous difpofitions, we need be under 
very little doubt in concluding them to be of a ferophulous 
nature. 

The great utility of properly diftinguifhing the two dif- 
ferent {pecies of white {wellings appears in no circumftance 
fo evident as in the treatnvent. In the one, there being 
fome chance, by proper remedies, of being ferviceable to 
the patient ; whereas in the other, viz. the fcrophulous, 
it is not probable that art will ever be able to afford much 
affiftance. 
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In the rheumatic white {welling, as it is always at firft Treatment 
evidently of an inflammatory nature, confiderable advantazes'” the'rhen= 


are commonly obtained by a due attention to a proper cool. 
ing courfe. The firft remedy which, with this view, fhoul 
be put in pradtice, is blood-letting immediately from the part 
affeted. Cupping and {carifying.is here a principal remedy. 
"The inftrument fhould be applied to each fide of the difea- 
fed joint ; on each fide of the rotula, for inftance, when the 
knee is the part affeted, and at leaft eight or ten ounces 
of blood difcharged ; and this to be repeated at proper: in- 
tervals, once, twice, or oftener, according to the violence 
of the fymptoms and ftate of the patient’s ftrength at the 
tame. 

Cupping is, in thefe cafes, much fuperior to leeches, be- 
caufe it is more expeditious, and becaufe of thie {welling oc- 
cafioned by the application of any confiderable number of 
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thefe animals proves frequently very troublefome, and fome- 
times interrupts for a time the ufe of other remedies. 

Upon the anterior part of the joint, where the cupping- 
glaffes have not been placed, a fmall blifter fhould-be direét- 
ly applied, and the part kept open with iffue-cintment, till 
the wounds from the fcarificator are fo far healed that a 
veficatory may likewife be laid on one fide of the joint ; and 
fo foon as that is nearly healed, the other fide fhould be alfo 
bliftered. By thus alternately applying them, firft to the 
one fide and then to the other, almoft a conftant ftimulus 
is kept up; which, in deep-feated inflammations, feems to 
have fully a greater influence than all the difcharge occafion- 
ed by blifters. Gentle cooling laxatives at proper intervals 
are alfo of ufe ; and the patient fhould, in every refpe@, 
be kept upon a ftri& antiphlogiftic courfe, both as to diet 
and every other circumftance.. 

It isin the firft ftages only of the difeafe that fuch a 

courfe can be of much fervice ; and in fuch it has frequently 
been a means of curing diforders which otherwife might 
have proceeded to the laft ftages of white {wellings. 
». The original inflammatory affe€tion being once over, 
thefe fort of drains feem to have little or no influence, and 
ought not then to be long perfifted in, as they prevent the 
ufe of other remedies, which, in an advanced ftate of the 
difeafe, are commonly more efficacious. 

The inflammation being moftly gone, and while there 
are yet no appearances of the formation of matter, mercury 
has fometimes been known of ufe; not ‘given fo as to fali- 
vate, but merely to affe& the mouth gently, and to keep it 
fomewhat fore for a few weeks. | 

The beft, form of ufing it is by way of un@tion, as it 
allows, at the fame time, the application of fri€tion ; which, 
in all fuch fwellings, may of itfelf be in fome meafure con- 
fidered as aremedy. For this purpofe, an ointment of 
quickfilver and hog’s lard fhould be prepared ; but with fo 
fmalla proportion of the former, that the patient may admit 
of two drams of the ointment being rubbed in three times 
a-day. In order to rub that quantity of the medicine in 
with gentle fri€tion, an hour eachtime is at leat neceffary ; 
for in the ordinary way of continuing fri€tion for a few. mi- 
nutes only, it can feldom have much influence. 

By Le Dran, and other French writers, falls of warm 
water on {wellings of this nature are much recommended ; 
and there is no doubt, that a long continued and reiterated 
application of that remedy may, in the firft ftages of {uch com- 
plaints, be often attended with very good effeéts, By a proper 
ufe of thefe different applications, viz. of the feveral topical 
remedies in the firft or inflammatory ftate of the difeafe, 
and afterwards (ftill, however, before the formation of mat- 
ter) of mercurials, friftion, &c. many affections of this na- 
ture have been entirely removed. 

It frequently happens, by the bent pofition the limb has 
been for a long time kept in, that the ule of the joint comes 
to be entirely loft, having often acquired fuch a degree of 
ftiffnefs, that any attempts to move it are commonly attend- 
ed with very great pain. ‘lhis has been conftantly attribu- 
ted to one or other of two different caufes, which are both 
in their nature incurable, viz. either to the ends of fuch 
bones as compofe the joints having run into one another, fo 
as to become firmly conjoined in confequence of the {ur- 
rounding cartilages being abraded ; or to the infpiffation, 
as it is termed, of the fynovia of the joints, whereby their 
gavities are entirely filled up, and no fpace left for the future 
motion of the bones. 

Both thefe opinions, however, are in general very ill 
founded : as the itiffnefs almoft always proceeds from a con- 
traction of the mufcles and tendons. It may often be cured 
by a long continued ule of emollients. 


Chap. F 


The beft emollient that can be ufed is pure olive oil Whit 


applied warm ; as much of it as can be eafily rubbed in by 
an hour’s gentle fri€tion fhould be regularly done at leaf 
three times a-day ; and inftead of confining the friGtion al. 
together to the rigid tendons, it fhould be extended over 
the whole mufcles, even to the infertions of their other ex- 
tremities ; but more efpecially on their flefhy mufcular parts, 
where the principal caufe ef the continuance of fuch coi. 
plaints is probably feated. 

The web or omentum of a new-killed fheep, or of any 
other animal, applied over all the difeafed parts dire@tly on 
being cut out of the animal, is fometimes attended with ad. 
vantage. ‘The application fhould be renewed as frequently 
as poffible, once a-day at leaft, or oftener when it can be 
done ; for on being more than four or five hours applied it 
becomes difagreeable ; and after that time, indeed, as it com. 
monly turns itiff, it cannot then probably be of much fer- 
vice. 


The diforder has hitherto been fuppofed not to be fo 
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far advanced as to have eccafioned the formation of matter ;gery- 


for when come that length, no confiderable advantages can 
be expected from any of the remedies as yet recommended : 
but even in that ftate of the complaint, if the patient’s health 
does not abfolutely require it, amputation of the member 


When ; 


fhould not be immediately had recourfeto. For by opening putation 


the different abfceffes foon after their forraation, the mat- athe ; 
orm 


ter may be prevented from deftroying the capfular ligaments 
of the joints, which, if once effeted, would no doubt refider 
that operation necefflary. Even in point of fuccefs from the 
operation, it ought never to be advifed till the complaint is 
pretty far advanced. For in this diforder, efpecially, a greater 
proportion of patients have recovered after amputation, who 
have previoufly been confiderably reduced by diarrhoeas and 
other weakening fymptoms, than of fuch as have {ftill re- 
mained in a full plethoric habit of body.” 

All the different obfervations hitherto made upon the 
treatment, relate particularly to the rheumatic {pecies of the 
diforder ; and when had recourfe to in time, and duly per- 
fifted in, they will frequently be found of fervice: but when 
the difeafe is fo far advanced as to have deftroyed the capfu- 
lar ligaments of the joint, and perhaps even the cartilages 
and bones themfelves, amputation of the member is then no 
doubt the only refource. 

In the fcrophulous white fwellings, when the difeafed 
parts of the bone begin to caft off, a cure may in that way, 
by affifting the efforts of nature, be fometimes obtained in 
the {mall joints; but in all the large joints, as the knee, 
ankle, &c. it is not probable that any other refource than 
amputation will ever afford much relief. And even the ef- 
feéts of that operation can feldom be depended on as latt- 
ing ; for when the general fcrophulous taint ftill fubfifs in 
the conftitution, the diforder will moft probably appear 
again in fome other part; which, however, in the advanced 
ftages of the difeafe, it is fometimes neceffary to run the 
rifle of, the pain being often fo tormenting as to make it 
more cligible to fubmit to any hazard rather than to bear it 
longer. 

When, however, for fome reafon or other, amputation is 
actermined againft, as there being almoft a certainty of the 
complaint foon returning, from the fcrophulous difpofition 
appearing very ftrong in the fyftem, it then becomes necef- 
fary to have recourfe to palliatives, fo as to render the coms 
plaint as tolerable as poffible: and with this view, opiates 
in large dofes, by moderating the pain and procuring reft 
to the patient, will in general be found the principal remedy. 
In other refpeéts, all fuch medicines and articles of regi- 
men as are found beneficial in fcrophula, may be had re 
courfe to. 
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_coriate, and even deftroy, the neighbouring parts. 


Seer. I{I. Of Cancers. 


Cancers moft commonly arife in the glandular parts of 


the body, where they are occafioned by any bruife or con- 


tufion, fometimes a very flight one: and hence they are 
more common in the lips, and in the breafts of women, than 
in any other parts of the bedy. Cancers have been gene- 
rally diftingutfhed into occult and open. 
meant fuch hard fcirrhous fwellings as are attended with 
frequent fhooting pains, and which at laft generally termi- 
nate inthe latter. 

_ By the open cancerous ulcer, is wnderltood that fpecies of 
fore which commonly ficceeds to hard {wellings of the 
glands; although in fome inftances it occurs without any 
previous hardnefs. ‘he edges of the ulcer are hard, rag- 
ged, and unequal, very painful, and reverfe in different 
ways, ‘being fometimes turned upwards and backwards, and 
on other occafions inwards. ‘The whole furface of the fore 
is commonly very unequal, there being in fome parts con- 


-fiderable rifings, and in others deep excavations. ‘The dif- 


charge, for the moft part, is a thin dark-coloured fetid ichor 5 
and is often poffeffed of fuch a degree of acrimony as to ex- 
In the 
more advanced ftages of the difeafe, by the erofion of blood- 
veflels which occurs, confiderable quantities of pure blood 
are fometimes alfo difcharged. 

Patients labouring under real cancerous affeCtions uni- 
verfally complain of a burning heat over the whole ulcerated 
furface;‘ which, in general, is the moft tormenting fymptom 
that attends the diforder; and thofe fhooting lancinating 
pains, which were troublefome in the more occult ftate of 
the complaint, become now a great deal more fo. 

Thefe are the mofl frequent fymptoms which attend 
an ulcerated cancer; but the appearances of fuch fores are 
fo various, that it is almoft impoffible in any defcription to 
comprehend every one. When two, three, or more; how- 
ever, of thofe enumerated, concur together in the fame 
ulcer, we may always be pretty certain of its being of the 
cancerous kind. 

Concerning the caufes of cancers, there have been a great 
many conjetures, but without any folid foundation. It is 
of fome moment, however, to deternine whether they arife 
from fome general diforder in the fyftem, or whether they 
are only to be accounted local difeafes. , Many of the moft 
eminent praétitioners have been of opinion that they arife 
from a general diforder of the fyftem ; and hence confider 
them as totally incurable even by extirpation, as the latent 
feeds of the difeafe, in their opinion, will-not fail to bring 
on a return of it fomewhere or othér. Of this opinion the 
late Dr Monro appears to have been; and in a paper on 
this fubjeét in the Edinburgh Medical Effays, declares, that 
«* of near 60 cancers which he had been prefent at the ex- 
tirpation of, only four patients remained free of the difeafe 
at the end of two years.” From this bad fuccefs, and the 
violent progrefs of the difeafe, he finally concludes againft 
the extirpation of cancers, and propofes only the palliative 
method of cure. But later practitioners have been a great 
deal more fuccefsful; and a late publication by Mr Hill, 
furgeon at Dumfries, has put the ufefulnefs of extirpation 
beyond a doubt, when the operation is performed in time : 
though, after the difeafe has continued long, and the virus 
been abforbed, the whole fyftem acquires a cancerous difpo- 
fition, and the difeafe almoft certainly recurs in fome other 
part. From internal medicines we can expect little or no- 
thing in the cure.of cancers ; and external applications can 
do no more.than palliate. Great expe€tations were formed 
from the powder and extra&t of cicuta; but it has fo uni- 
verfally failed, that few put much confidence in it at pre- 
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feat. ~However, it has fometimes been of fervice in cafes of Cancers. 


a fimple indurated gland ; and even where the difeafe has 
been farther advanced, it has produced a better difcharge, 
and diminifhed the fetor of the fore; but as it cannot he 
depended upon for a radical cure, a delay of the operation 
is never to be recommenced. 
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No part of the body is more fubje€&t to cancer than the Cancer of 
breafts of women. Cancer of the mamma may arife at any the mam 
period of life, though it feldom appears till about the time ea 


the menfes ufually difappear. ‘Tumors arifing in the breaft 
previous to this period have been confidered by fome prace 
titioners as being only of a {crophulous nature ; and it is 
probably owing to that circumftance that feveral cures have 
been of late years made on tumors of the breaft by mercu- 
rial friQions and other remedies. 
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Scirrhus and cancer of the breafts are diftinguifhed by 'ts fymp- 


the following marks: When the tumor is firft obferved, it *°™* 


is commonly in form of a {mall hard knot in the glandular 
part of the mamma, while the fkin at the fame time is free 
from inflammation. It frequently continues in this ftate 
for feveral months: by degrees, however, it increafes con- 
fiderably in fize, and at laft a fharp pain is felt fhooting to- 
wards the axilla. ‘The lymphatic glands at the under edge 
of the peCtoral mufcle and in the axilla are often enlarged, 
and an occult cancer is now formed. By degrees the inte- 
guments over this part of the tumor in the mamma become 
difcoloured, and at laft an ulceration or open cancer breaks 
out. Violent hemorrhagies now frequently enfne ; the pain 
becomes ftill more excruciating ; and, unlefs proper affiftance 
be given, the patient is generally cut off in not many months 
after the breaking out of the cancer. 4 

In early ftages, the difeafe in general may be confidered 
as entirely a local affection, and a radical cure may be of 
courfe expeéted; but in proportion as the fkin fhall after- 
wards be found difeafed and adhering to the gland, and that 
to the pectoral mufcle, and the lymphatic glands near the 
mamma and in the arm-pit fwelled, the chance of a cure bes 
comes more doubtful, as the cancerous matter may have been 
abforbed, and part of it carried into the fyftem. The moft 
unfavourable ftate for an operation is when there are ulce- 
rations in the breaft, large, deep, and of long flanding ; and 
particularly if thefe are attended with great pain, when the 
arm of the affected fide has become cedematous, and the 
health of the patient is much impaired. In this laft flate 
very little is to be expected from a furgical operation. 
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In extirpating the mamma, which we fhall firft fuppofe Method of 
is to be done where the fkin is found, and where the tumor ¢xtirpating 


has no uncommon adhefion to the peCtoral mufcle, the pa- 
tient ought to.be placed horizontally in a bed, or upon a 
table covered with a mattrefs, &c. The operator is to be 
feated, and to have proper affiftants. A longitudinal incifion 
is then to be made with.a common fcalpel through the fkin 
and cellular fubftance along the whole extent of the tumor, 
and at a little diftance from the nipple, which is to be faved. 
When the longeft diameter of the tumor is acrofs the body, 
inftead of a pice aie incilion, a tranfverfe one is to be 
made. The integfiments being diffeed from the mamma 
on both fides of the incifion, the patient’s arm is to be ex- 
tended to fave the peStoral mufcle ; and_ the whole glandu- 
lar part is to be detached from the mufcle, though a {malt 
portion only. fhould be difeafed, beginning at the upper 
fide, and feparating downwards. If there be any indurated 
glands, they are to be carefully removed. If the patient 
be faint, a glafs of wine, or fome other cordial, is to be 
given. After the difeafed parts are removed, the wound is 
to be Cleaned with a fponge wrung out of warm water, 
which will generajly reuder the {mall bleeding veffels more 
confpicuous. The integuments are next to be clofely ap- 
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Cancers. plied to the parte underneath, and retained there by the 


+ 


“twiited future, and likewife by a few adhefive ftraps. A 
large pledgit of fimple ointment is now to be laid over the 
whole ; and this is to be covered with a thick compre(s of 
lint, tow, or foft linen; and the dreffings to be kept in 
their place, and moderate preflure made by the napkin and 
Scapulary bandage. 

By this method the integuments will generally foon ad- 
here, and acure will be performed by the firft intention. 
But it does not often happen that the operation is perform- 
ed while this favourable mode of praétifing it will anfwer. 

In general, before extirpation of a breaft is recommended 
by the furgeon, or fubmitted to by the patient, a confider- 
able portion of the external integuments are fo much difea- 
fed as to render it neceflary to feparate them along with the 
glandular part of the mamma. ‘It fometimes happens like- 
wife that the tumor adheres to the peétoral muicle, and 
that again to the ribs. In either of thefe cafes it becomes 
neceflary to remove all the difeafed parts. For this purpofe, 
two incifions of an oval form, with fharp extremities, of a 
fufficient fize to include the whole of the affected paris, be- 
come neceflary. If again it be found, that befides the dif- 
eafe of the breaft, the lymphatic glands in the neighbour- 
hood are indurated, or otherwife difeafed, the fir incifion 
ought to extend at once over thefe ; and after the other 
parts have been removed, and the veflels fecured, the whole 
of the difeafed glands are to be extirpated ; and in perform- 
ing this part of the operation, confiderable affiltance may 
be given by fupporting them with a hook, or a ligature 
pafled through them, till they are entirely removed. When 
they lie deep in the axilla, the points of the fingers, or the 
end of the handle, will fometimes be fafer than the edge of 
the knife. After having removed all the glands which are 
in the fmalleft degree affcGed, the cut edges of the flin are 
to be brought as near to each other as the nature of the 
cafe will allow, fo as to heal as much as poffible by the firft 
intention. After the wound is nearly, or perhaps entirely 
healed, an iffue, inferted into the arm of the oppofite fide, 
will be the beft means of preventing a relapfe. 


Sect. 1V Burns. 


19: . 
Confequen- ‘THE immediate confequence of burns is a greater or lefs 
cesof burns. depree of inflammation ; and the danger attending fuch ac- 
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Cure. 


cidents is in proportion to the extent of the injury. Burns 
which irritate the {kin only, without deftroying the cuticle, 
act nearly in the way of a common bliftering plafter. When 
the cuticle is deftroyed, no blifter takes place; a mortified 
flough is obferved; and when this feparates, an ulcer is 
left. Where the cuticle is not deftroyed, relief may be pro- 
cured by holding the part affected a confiderable time in 
very cold water, or fometimes by plunging it two or three 
times into water a little below the boiling point. ‘Solu- 
tions of faecharum faturni, and other preparations of lead, 
have been recommended, as in the caie of other inflamma- 
tions, Vinegar is found a very effe€tual application; whe- 
ther the fkin be found or bliftered. ‘i’he part may be en- 
tirely immerfed in it, or linen rags dipt in the vinegar 
may be applied, and the parts kept conftantly moitt, till 
the pain be removed. ‘The fame application is ufeful where 
the fkin is rubbed off, or otherwife deftroyed. In this cafe, 
indeed, the vinegar is apt to. give additional pain on its firlt 
application; but this foon ceafes, and the part becomes 
much cooler and eafier. If the patient will not fuffer the 
vinegar to be applied immediately to the furface of the fore, 
a linen rag foaked in olive-oil may be previoufly Jaid on the 
part, covering the whole with the cloths dipped in vinegar ; 
and thefe applications are to be occafionally repeated till 
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the pain and inflammation be entirely removed ;. after which 
the parts are to be dreffed in the fame manner as in the cafe 
of a common blifter. In extenfive’burns, where the irrita- 
tion is great, along with external applications, opium fhould 
be prefcribed, in dofes adequate to the degree of pain. 
Even that ftupar with which patients in this fituation are 
fometimes attacked, is found to be more readily removed by 
opium than by any other remedy. With refpeét to the blifters 
which arife upon burns, it has been difputed whether they 
ought to be opened, or allowed to remain till they dry up 
of themfelves. But, according to the opinions of the latelt 
authors, they ought to be opened as foon as any: confidera- 
ble quantity of fluid is found in them. After the ferum is. 
difchar,zed, a thin liniment of wax and oil, with a little fac 
charum faturni, fhould be applied to the part. 

In cafes of very fevere burns, where, notwithftanding the 
above treatment, there is danger of a violent inflammation 
being induced, bloodletting, cooling purgatives, and other 
remedies adapted to the peculiar fymptoms, muft be ufed. 
When, again, burns are from the firft attended with lofs of 

*fubftance, as commonly happens after the application of het 

metallic bodies, we ought to have recourfe to the vinegar, 
as already mentioned, or to a liniment which is now in very 
common ufe for {uch purpofes, made of equal parts of lint- 
feed oil and lime-water, which, when fhaken together, 
forms a thick white fubitance, which often gives {peedy re- 
lief ; and it may be readily applied by daubing the parts 
frequently over with a foft pencil well foaked in it. 
Though this has been corfidered as one of the beft applica- 
tions in burns, yet, in fome cafes, more immediate relief has 
been procured from’ the application of Goulard’s cerate, or 
the ungventum nucritum ; and a weak folution of faccharum 
faturni has fometimes been of fervice. 

When burns are occafioned by the explofion of gun- 
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powder, fome of the grains of the powder are apt to be fionedt 


forced into the fkin. 


At firft they produce much irrita- ¢-npow 


tion; and if they are not removed, they commonly leave 4¢r 


marks which remain during life. 


prevent inflammation, as well as to diffolve any power 
which may remain, the parts afflicted fhould be covered, for 
a day or two, with emollient poultices. In other refpeéts, 
injuries of this fort are to be treated like any other kind of 
burns.—When burnt parts are contiguous to ach other, 
they are apt.to adhere. ‘To prevent this, pledgits covered 
with any proper dreffing ought to be inferted between 
them during the courfe of the cure. Ulcers arifing from 
burns are apt to become foft and fungous, “and to rife 
above their natural level. When this is obferved, the emol- 


lient ointments, which may have been previoufly ufed, fhouké 


be laid afide, and thofe of a moderately aftringent nature 
applied. Gentle compreffion with a roller is alfo of parti- 
cular fervice. Advantage is likewife derived from fatur- 
nine wafhes, &c. One of the beft ointments, in fuch 
cafes, is the common calamine cerate. Thefe will com- 
monly anfwer the purpofe; but when they prove infuffi. 
cient, burnt alum, blue vitriol, or even lunar cauttic,, may be 
neceffary. : 


Crap. V. Of Inflammatory Tumors. 


InFLAMMATORY Tumors are fuch as are quick in their 


progrefs when compared with thofe of the indolent kind, and: 


are attended with confiderable pain and other fymptoms of 
inflammation. 
treatment more properly belongs to the province of the fur- 
geon, and which are placed according to their fituations in 
the different parts of the body. 

Seer, 


They fhould, therefore, © 
be picked out as foon as poffible after the accident ; and to.“ 


We have here mentioned fuch only whofe. 


LW, 


to 


8. 


oo ee 


Secr. I. Inflammation and Abfcefs of the Breafis of Women. 


Tuts diforder occurs-«moft frequently in nurfes by the 
ftoppage of the milk, which is always occafioned by fudden 
or imprudent expofure to cold. 

In the early ttages of the affection, refolution is always 
to be attempted, unlefs the iwelling appears to have an 
evident tendency towards fuppuration. ‘The remedies ufed 
in inflammation, in general, feem ufefil in every cafe of in- 
flammation of the breafts. “When the patient happens to 
be nurfing, a fudden evacuation of blood is apt to diminifh 
the quantity of milk: In fuch cafes, therefore, blood is to 
be extraéted in {mall quantities ata time. The application 
of cooling faturnine poultices is advifable. When {uppura- 
tion kas taken place, the matter is to be difcharged by 
making an incifion in the moft depending part of the 
tumor. 


Secr. II. Juflammation of the Tefticles. 


. . . ° % 
Tris difeafe is often owing to expofure to cold, violent 


exercife, &c. ; but moft frequently to gonorrheea virulenta, 
and never to matter falling down upon the teltes, as was 
fuppofed by thofe who gave it the name of hernia humoratis. 
Inflammation here rarely terminates in {uppuration. 

The beft method tor difcuffing the inflammation is by 
the application of leeches; after which the penis ought to be 
kept conftantly moiftened with a folution of faccharum fa- 
turni, and the fcrotum and teftes fupported by a proper 
bandage. ‘The bowels fhould be kept moderately open ; 
the patient fhould ufe a low diet, and keep as much as poflible 
in an horizontal pofture. If lues venerea be prefent, a cure 
cannot be expected without mercury. Ii the difeafe is 
owing to a fudden ttoppage of the difcharge in gonorrhea, 
the running ought to be reitored, and promoted by bathing 
the penis in warm water, injecting warm oil, ana the ufe of 
bougies. Thefe means will generally difcufs the inflamma- 
tion. If matter form, it mult be difcharged. 


Sect. III. Of Venereal Buboes. 


A swExuinG of any of the lymphatic glands of the body 
is called a dubo; and when fuch a fwelling proceeds irom 
venereal poifon, it is termed venereal bubo. ‘Yhey feldom or 
never appear except in the lymphatic glands of, the groin, 
arm-pit, or extremities, and much more frequently in the 
groin than anywhere elfe. 

In the treatment of buboes, a ftri€t antiphlogiftic regimen 
is to be ufed to promote a. refolution ; the application of 
leeches to the hardened gland is particularly proper. In diicuf- 
fing venereal buboes, the application of mercurial ointment 
has a confiderable effet. After fuppuration. is completely 
formed, the application of cauitic to open the bubo is dange- 
rous, left it fhould corrode fome of the confiderable blood- 


veflels, which generally lie contiguous to the bubo. Buboes,. 


when opened by the knife, are faid to heal with more diffi- 
culty, and generally to leave a fear behind them. ‘To al- 
low them to burft of themfelves, is theretore tor the moft 
part. proper, except when the collection is fo confiderable 
as to prefs upon the neighbouring blood -veflels. In fuch a 
eafe,a {mall incifion may be made bythe lancet, taking asmuch 
eare as poffible to prevent the admifiion of the external air 
into the wound. Whenthe edges of the opening grow cal. 
lous, the application of lunar cauttic to them becomes necef- 
fary. During the remaining part of the cure, mercury joined 
with opium is to be ufed. 


Secr. 1V. Lumbar Abfcefs.. 


‘T'we term fumbar may be applied to every abfcefs feated 
in the loins; but that which is here meant is fuch as. be- 
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gins about the top of the os facrum, and is’feated’ in the Inflamma- 


vicinity of the great pfoas mufcle. 


tory 


The fymptoms begin with pain and tenfion about the Tumors. 


loins, {hooting upwards:to the fpiie and downwards to the 
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thigh. The difeafe has fometimes a itrong refemblance to symptoms 
nephritic affections, and is fometimes miftaken for lambago. of lumbar 
After fuppuration takes place, fhivering fits come on; and *icch. 


the pain now becoming dull, the patient imagines himfelf 
better, till matter points at the fide of the anus, or in the 
groin, ‘The firlt cafe is rare; and when it does occur, the 
tumor burits, or is opened as a common abfcefs. In the 
other cafe, the matter is feated behind the fafcia of the 
groin, and fometimes defcends as far as the knee. ‘The 
teguments commonly retain their natural appearance. Fluc- 
tuation is evident, efpecialiy when the patient is in an up- 
right pofture. It is often miftaken for crural hernia; but 
may be eafily diftinguifhed from it, by its flow progreis, by 
pain in the lumbar region at the commencement of the dif. 
eeafe, by the patient allowing the tumor to be handled 
freely, by fiuétuation being evident, by the tumor beco- 
ming flaccid when the patient is im an horizontal fituation, 
and by the ablence of all the fymptoms by which hernia is 
diftinguifhed. Both difeafes may occur atonce ; but this is 
very ‘rare, and a diltinétion is ftill to be made. : 


It is difcovered that this difeafe has, in yeneral, been-in- Cau 
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duced by confiderable injury being done to the imall of the difeate. 


back or loins, either by twilts, or fevere bruifes, or by fud- 
den. expofure to cold atter the heat occafioned by fevere 
exercile, particularly in {crophulous habits. Were accidents 
of this nature immediately treated with that attention 
which their importance deferves, the difeafe might frequently 
be prevented. / 


34: 


In the treatment the ftriéteft antiphlogiftic regimen Treaumente. 


ought to be obterved. Blood-letting ought unmediately to 
be pertormed, by f{carifying deeply and leeching the injured 
part: neither are blifters, opiates, gentle purgatives, and 
other remedies ufeful in inflammations, to be negleéted. 

Authors have an idea that little advantage can be derived 
from laying open the abfcefs, on account ot the great danger 
which may entue from the admiffion of air. Nir Benjamin 
Bell, however, is of an oppolite opinion, and has always gi- 
ven vent to matter here as elfewhere, and no bad confequences 
have been obferved. ‘Phe matter, when long lodged, has 
been found. to deftroy the foft parts and bones, and fome- 
times to make its way into the cavity of the abdomen ; all of 
which might be prevented by an early evacuation. For this 
purpofe a trocar fhould be ufed, which. was. tried by Mr 
Bell in one cafe with complete fuccefs. 

Some other cafes are lately narrated. by authors, where, 
by the introduction of a feton, and drawing off the matter 
by flow degrees, and then by ufing. compreis, and fometimes 
injections of gently irritating fluids, a cure has been per- 
formed in the courfe of a.few months... If the cafe is doubt- 
ful, an opening fhould be made with the knife in the fame 
manner as-in hernia. If the flow. of matter continue con- 


fiderable for the {pace of two.or three weeks, injections of a. 
weak folution of. faccharum. faturni, lime-water,. or other. » 


gentle attringents, may be employed.. 


Secr. V.. Paronychia or Whitloe, and Chilblains. 


. - . . 85 
Waurtvor is a:painful and inflamniatory {welling at the Of vhutloe?. 


extremities of the fingers under the nails, terminating in an 
effufion of clear ferum below the fkin, which is tometimes 
fo acrid as to corrode the periofteum, and render the bones 
carious. At other times the iflammation rans fo high that. 
the whole of the arm. {wells, particularly the lympiatics, 

and fometimes even the glands in the axilla. 
When this. affection arifes from-external vielence, the re= 
racdies: 
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Lflammae medijes employed for inflammation, in general, will be of fer- 


vice. When it arifee from unknown caufes, ardent {pirits 
and aftringents have been found ufeful, particularly when 
topical and general bleedings have been previoufly ufed. 
‘When an effufion of a-ferous matter takes place, it is im- 
mediately to be difcharged, as it is almoft impoffible to.con- 
vert it into proper pus. When this ferum has continued fo 
long as to render the bone carious, a removal of the whole 
bone, or of the carious portion, becomes neceflary, in order 
‘to effeét a complete cure. 


Ohilblains. . Chilblains are inflammatory. fwellings,.of a purple colour, 
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-chiefly affecting the heels, and fometimes: alfo the fingers, 
-toes, arms, hands, or feet, or even: the tips.of-the -nofe and 
.ears, attended with a flinging pain, and a degree of itching. 
The {welling fometimes cracks, and difcharges an acrid fe- 
-rum: fometimes a mortification takes. place, and an ulcer 
-follows very difficult te heal. 

This diforder is owing to the wéaker aCtion of the {mall 
_veffels moft remote from the ‘heart, occafioned by cold or 
_dampnefs, and occurs moft frequently in people of a delicate 
-conftitution. 

When the patient: has: been. for fome time expofed to the 
.cold, and the parts are froft-bitten, they ought to be plunged 
into the coldeft-water.and rubbed with falt ; when they are 
only benumbed,srubbing .chem with camphorated fpirit of 
wine will anfwer equally well: but when cracks take place, 
-and an oozing of acrid matter enfues, poultices may be ap- 
-plied, but not.long, as they are apt to give rife to fungous 
-excrefcences. 


Secr. VI. Of Contufions and Sprains. 


Symptoms Contusrons of the integuments and mufcles produce 


ref contu- 
“fions and 
fprains. 
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pain, fwelling, «and inflammation, and thefe, in fome cafes, 
may extend to a confiderable degree ; but in general they 
.are lefs violent than what take place in cafes of {prains of 
ligaments or tendons; for in thefe there is frequently a to- 
tal lofs of motion for many weeks, and fometimes for years, 
. if proper attention be not paid. . An effufion of fluids al- 
ways fucceeds the injury, which feems to be, for the mott 
part, of a ferous nature, as the fkin ufually retains its na- 
tural colour ; fometimes the tumefied parts are of a deep 
red, or leaden colour, owing to a rupture of fome veflels 
conveying red blood. 


“Treatment. In the treatment of contufions and fprains, two circum. 


{tances require-attention. 1. To endeavour to prevent the 
{welling as far asis practicable ; 2. ‘l'o employ thofe remedies 
afterwards which are known to be molt powerful in pre- 
venting or removing inflammation. In contufions of the 

_cellular fubftance, and even of the mufcles, the effufed fluids 
are commonly foon abforbed ; but in fprains of the tendons 
or ligaments, a very troublefome, painful thicknefs of the 
injured parts is apt to continue for a great length of time, 
and in fome inftances even for life. 

It is neceflary, therefore, to obviate thefe fymptoms as 
foon as poffible ; and for this purpofe, cold aftringent appli- 
cations, as water, vinegar, &c, are moft commonly uled. 
Others again, with a view to relax the parts fully, make ufe 
of water as hot as the patient can bear it. By immerfing 

. the injured part in thefe immediately after the injury is re- 
ceived, the effufion will at leaft be fomewhat obviated. 
When the pain is exceffive, opiates become neceflary. 

After blood has been freely difcharged, a repetition of 

_ the remedies already mentioned will be found to give great 
relief; care fhould be taken, at the fame time, that the in- 
jured parts be kept in a relaxed and eafy pofture. 


Cuap. VI. Of Indolent Tumors. 


.Tuese are fuch as are flow in their progrefs, and may 


continue for a long time without being attended with either ind 
pain or inflammation; though occationally almoft all of '% 
them may be inflamed, and fome of them, in that ftate, ~ 
attended with confiderable pain. They are of different pig 
kinds according tothe nature of their contents, andkind 
appear ‘in various parts of the body. They are feated dole 
in the adipofe and cellular membrane ; whence it often hap-™ 
pens that they take place in the vifcera themfelves, where 
they are frequently mortal. Sometimes they are filled witha 


-fub{tance of the confiftence of honey, and-are thence called 


meliceratous tumors ; fometimes they are filled with an harder 
{ubftance, and are then called atheromatous tumors; at other 
times they are filled with a fubftance of the confiftence of 
fat, and are then called /eatomatous. Sometimes, however, 
they are found to be replenifhed with a fluid lymph coagu- 
lable by heat, and are then called Aydatids. One fet are filled 
with matter like the fynovia of the joints, and get the name 
of ganglions, 

Tumors of this kind are eafily diftinguifhed from all 0 
others, as having neither heat, pain, nor pulfation, as is to oa 
be obferved in thofe which incline to {uppurate ; and they tro 
are diftinguifhed from each other, before they are laid open, tut 
by flu€tuation being readily perceived in the meliceris: the fr 
atheroma is foft and comprelible, but has no flu@uation ;* 
while the ftcatoma is commonly firm and rolls under the 
fkin. But thefe rules are liable to confiderable exceptions. 
The meliceris and atheroma are moft commonly found upon 
the head, and the fteatoma upon the other parts of the 
body ; while ganglions are fituated over the tendons of the 
mufcles. Thefe tumors muft be either extirpated entirely, T™ 
or laid open fo as to difpofe the cyft to flough off or granu- 
late. If the ‘matter be fluid, we may evacuate it by an 
opening made with a lancet, or by means of a feton; but 
as the matter is apt to colleét again, it is better to remove 
the fac entirely. If large veflels or nerves prevent this 
from being done, then it is to be laid freely open and ex- 
pofed to the air, fo that the bag may granulate, or be 
thrown off. When the tumor is to be extirpated, a longi- 
tudinal incifion is to be made through the integuments ; 
after which the tumor may be frequently removed by the 
point of the finger, or by the end of a {patula, replacing the 
integuments with a view to heal by the firft intention, In 
every pendulous tumor of this kind, with a narrow neck, 
we ought to divide the teguments near the bottom of the 
tumor, in an oval form, fo that the wound may be afterwards 
properly covered with the remaining integuments. After 
the tumor is removed, the fkin is to be replaced over the 
wound, and fixed with adhefive ftraps, covering it witha 
pledgit of cerate, a {mall comprefs of linen, with a bandage ~ 
above all, to make a gentle preflure on the parts. 


Sect. I. Of Steatomatous and Sarcomatous Tumors. 


STEATOMATOUS tumors have been ranked by authors st 
among thofe of the encyfted kind ; but they have no other to 
cyft containing them than the common cellular fub{tance, ™ 
fomewhat condenfed; and the particles ef fat compofing — 
them are found of the fame fize with thofe in a found part © 
of the body. 

Authors formerly advifed the difcuffion of fteatoms, or 
the prevention of their growth, by the application of pref- 
{ure ; but by fuch~ means the growth is rather premoted 
than retarded, nor have internal remedies been of any ad- 
vantage. ‘They can be removed therefore by an operation 
which is the fame with that for the extirpation of encyfted 
tumors, 

Sarcomatous tumors have nearly the fame external ap-3. 
pearance with thofe of the fteatomatous kind. ‘The term tot 
has been applied, in a general way, to {cirrhi of the glands; m 

but | 


\. VI. 


8; but farcomatous tumors are likewife found in various other 


he 


parts of the body, and are diftinguifhed from fteatoma by 


u.being firmer to the touch ; internally they are found of a 


ent 
li- 


redder colour, or approaching that of mufcles, in confequence 
of the greater number of veffels entering into their fubftance. 
Thefe are to be treated in the fame manner as fteatoms ; 
but the operation ought to be performed early, as they are 
more apt to degenerate into cancer. 


sect. II.. Of Ganglions, or Swellings of the Burfe Mucofe. 


Gancuions of the tendons are likewife tumors of the 
encylted kind, feated in the burfe mucof, or fheaths of 
the tendons which belong to the extremities. They are 
moft frequently met with over the tendons upon the back 
of the wrift, and often likewife about thofe of the ankle and 
other parts of the extremities. When preffed, they are found 
to poffefs a confiderable desree of elafticity, from which, 
and from their fituation, they may generally be diftinguifhed 
from other encyfted tumors. They feldom arrive at any 
great bulk, are not often attended with pain, and common- 
ly the ilin retains its natural appearance. On being laid 
epen, they are found to contain a tough, vifcid, tranfparent 
fluid, refembling the glaire of an egg. 

They are generally produced by fprains, or contufions of 
the joints, or by rheumatifm. in many in{tances, they go 
off infenfibly, without any affiflance trom art ; but as this 
is often not the cafe, means ought to be ufed for removing 
them. For this purpofe, moderate fri€tion frequently re- 
peated, or gentle compreffion applied to them by means of 
thin plates of lead, &c. fometimes remove them. In fome 
inftances they have been removed > by the application of 
blifters; bat the moft certain method is, to make a {mall 
puncture into the fac, and to draw a cord through it; or, 
after the puncture is made, to prefs out the contents, and 
then injeét fome gently ftimulating fluid, as port wine and 
water heated blood-warm. Sometimes, in tumors of this 
kind, bodies of a cartilaginous nature, and of different fhapes 
and fizes, are found ; fome quite fmooth, others with pedun- 
cles; by which they are fuppofed by Dr Monro, in his 
work upon the burl mucofe, to have been attached to the 
burfe. As thefe cannot be removed by any remedy with 
which we are yet acquainted, it is found necceflary to dif- 
charge them. But as the parts may fometimes fuffer from 
inflammation when the tumor is laid fully open, it may be 
punctured at each end; and, after prefling out the contents, 
a {mall cord may be introduced; after which gentle pref- 
fure may be applied with a comprefs and bandage over the 
courfe of the tumor. ‘The cord however fhould not ‘be 
continued fo long as to induce any great degree of inflam. 
mation, for it is found that a flight degree of this fufficiently 
anfwers the purpofe. 


Seer. III. Of Colle@ions qwithin the Capfular Ligaments of 
Foints, and of Cartilaginous Bodies contained there. 


Couecrtions here may confift of ferum, blood, or pus and 
fynovia combined. ‘They are moft frequently met with in 
the joint of the knee, and may be produced either by inter- 
nal or external caufes. Thefe kinds of colle€tions may in 
general be diftinguifhed from each other. _ 

Watery effufions, commonly called dropfcal fwellings of 
the joints, arife chiefly in confequence of fevere rheumatic 
complaints; and when the tumor is not very large, the fluc. 
tuation of the fluid may be felt by preffure. When alarge 
effufion appears immediately after a violent bruife, it is pro- 
bable that it confifts chiefly of blood: but when it fucceeds 
a violent {prain, attended with great pain, inflammation, 
and fwelling, terminating in an effufion, there is every rea- 
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fon to think that the contained fluid confifts of pus mixed Collections 
with fynovia. ~ within the 
Swellings of the joints are moft apt to be confounded pian 
with collections in the burfe mucofz, or with matter effu- Of Foi, 
fed in the adjacent cellular fubftance. From the firft. of &c. 
thefe they are generally diftinguifhed by the contained fluid == 
pafling readily from one fide of the joint to the other, and from How dif. 
its being diffuled over the whole of it; whereas, when it istinguithed 
contained in the burfie, the tumor is confined toa particu- from other 
lar part, and is feldom attended with much pain. affections. 
When fuch colleétions can fafely-be allowed to remain, T 97 
: .? Treatment» 
the capiular lizament ought never to be opened, as they can 
often be removed by difcutients. Even contiderable collec- 
tions arifing from rheumatifm may commonly be difcuffed by 
friction, fomenting the parts with warm vapour, keeping 
them conftantly moift with faturnine folutions, covering: 
them properly with flannel, and applying blifters. When: 
thefe fail, fupporting the part with a laced ftocking, or: 
with a roller, has frequently been of fervice. But whether 
a rheumatic tumor can be difcuffed or not, it ought not 
to be opened ; for the inconvenience attending it is more in- 
tolerable than the pain and inflammation which may enfue. 
But when the matter would do mifchief by lodging, it 
fhould. be difcharged. Effufed blood and matter which 
fucceed high degtees of inflammation are of this kind. 
Blood is frequently extravafated among foft parts without 
much detriment ; but when in contaét with cartilage or bone, 98 
it foon hurts them materially. ‘The matter ought to be dif- Method of 
charged fo as moft effe€tually to prevent the admiffion of “ifcharging 
air into the cavity of the jomt. For this purpofe the open. ‘* ie eked 
ing fhould be made with a trocar; and the fkin, previoufly 
drawn tight to the upper part of the tumor, fhould be pul- 
led down immediately on withdrawing the canula. A piece 
of adhefive platter fhould be directly laid over the opening, 
and the whole joint fhould be firmly fupported by a flannel 
roller properly applied. If the patient be plethoric, he 
fhould be blooded to fuch an extent as his {trength will 
bear; he fhould be put upon a ftri€t antiphlogiftic regi« 
men, and in every refpeé&t fhould be managed with caution ; 
for inflammation being very apt to enlue, we cannot too 
much guard again{t it. 99 
Joints are fometimes rendered painful and ftiff by the for-Concre- | 
mation of different fubftances within the capfular ligaments.(108 9 the 
Thefe are fometimes loofe, and as firm as cartilage ; and Jou'® 
fometimes ot a foft membranous nature, fimilar to: thofe al- 
ready obferved in treating of fwellings of the burfe mu- 
cole. 
In fome cafes thefe fubftances, efpecially the laft fpecies, 
retain nearly the fame fituation, without being much afs 
feted either by preffure or by the motion of the joint: in 
that cafe the pain is conftant, but feldom fevere. The firft 
fpecies, however, is commonly very moveable ; and on being 
touched, they flip with{uch facility that it is difficult to fix 
them even with the fingers. ‘L’hefe are only painful in par- 
ticular fituations. ton 
Where thefe concretions appear, upon’ examination, to be when per- 
perfeétly loofe and detached, if the pain which they excitefectly Joole,, 
is very fevere, we fhould venture in a cautious manner to ™y be ex. 
take them out, by making an incifion into the joint. Buy 
if there is reafon to fuipeét that they are connected with 
any part of the joint, the patient ought to be adviled to 
fubmit to the pain they induce, which in general will be 
rendered moderate by fhunning exercife; but if, notwith- 
ftanding this, it becomes infupportable, amputation is the 
only refource. 10F 
The limb being firmly fecured by affiftants, in that pof- Manner of 
ture which admits of the body to be taken out being felt ne 
mol” 


Chap) 


on the thorax or abdomen, or any of the large joints, free. Ses 
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Caeriee nioft diftinétly, the furgeon fhould endeavour to fix it with 
within-tne 


Capfular 
Ligaments 
of Joints, 
&xc. 

Recinii, saanaal 


his fingers towards the upper part of the joint, after an af- 
fiflant has drawn the fkin as much as poffible upwards from 
the part where the incifion is to be made. The operator 
with a {calpel is now to make an incifion through the tegu- 
ments and capfular ligament, dire&tly upon the fubftance it- 
felf, of fach a fize as will admit of its being eafily taken 
out ; which may be done either with the finger or with the 
end of a blunt probe. If it is found to be connected by 
any {mall filaments either to the capfular ligament or to the 
cartilages of the joint, they fhould be cautioufly divided, either 
with a probe-pointed biltoury, or probe-pointed {ciffars, af- 
ter drawing the fubftance itfelf as far out as it can be got. 
When more concretions than one are found, they fhould all 
be taken out at the fame opening, when this can be done ; 
but when it cannot, it will be better to allow the firft inct- 
fion to heal before attempting the fecond, fo as to avoid as 


vert ought always to be given to tlt matter to prevent ita 


this fhould be done with a trocar, or by pafling a cord thro’ 
it, in order to exclude the external air. When the tumors 
are not fituated upon great cavities, it is better to allow 
them to break of themfelves, as the fores commonly heal 
more readily, and the fear is pretty fimilar in both, The 
moft proper applications to {fcrophulous fores feem to be 
thofe of the faturnine kind, as they diminifh inflammation, 
and in fome meafure prevent the fore from fpreading. 
When the bones become carious, they are to be treated like 
carious bones from other caufes; but amputation cannot 
here be attended with advantage, as the difeafe proceeds 
from a*fault in the conftitution. After the fores are healed 
up, the intreduétion of an iffue may affift in preventing their 
return, 


Ke 
buriting into thefe cavities; and when the abfcefs is large, Be 


much as poflible the exciting of inflammation. 
After the concretien is removed, the {kin fhould be im- 
mediately drawn over the wound in the capfular ligament ; 


Tumors of a ferophulous nature are, fometimes apt to Hoy 
be miftaken for thofe of the fcirrhous kind, and thus may 1? 
be improperly extirpated. Scropbuleus tumors deeply feat- 1) ’ 
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and the lips of the opening in the fkin being laid together, 
they fhould be fecured in this fituation by pieces of adhefive 
platter, fo as to prevent the air from finding accefs to the 
cavity of the joint. Till the wound be completely healed, 
the patient fhould not only be confined to bed, but the 
limb fhould be kept as much as poffible in one pofture, and 
a flri& antiphlogittic regimen fhould be preferved. 
Sect. IV. Of Spina Bifida. 

Spina BIFIDA, is a tumor which fornetimes appears upon 
the lower part of the {pine in new-born children. A fluc- 
tuation is diftin@ly pérceived in it, and the fluid it contains 


can in fome meafure be preffed in at an opening between 
the vertebra. In fome cafes this opening is owing to a na- 


tural deficiency of bone ; in others, to the feparation of the 


spinous proceffes of the vertebra. 

The difeafe proceeds from ferum colle&ed within the co- 
verings of the fpinal marrow. It is always fatal. Children 
labouring under it have been known to live for two or three 
years ; but, in general, they linger and die in a few wecks. 
All that art has been able to do is to fupport the tumor by 
zentle preflure with a proper bandage. When a tumor of 
this kind is laid open or burfts, the child dies in a few hours. 
A tumor nearly of the fame nature with this is fome- 
times met with upon different parts of the head in new- 
born children: it is formed by a fluid lodged beneath the 
membranes of the brain, which have been forced out at fome 
unoffified part of the fkull. What we have faid with refpe& 
to the former is exactly applicable to this. 


Sect. V. Of Scropbulous Tumors. 


We fhall here only mention the furgical treatment of 
ferophulous tumors, having {poken of ferophula in general 
under the article Meprcine. Some practitioners have re- 
commended poultices, &c. to bring fcrophulous tumors to 
fappuration ; but the. beft practitioners have laid them afide, 
becaufe they increafe the foft and {pony flate of the parts, 
by which they are prevented from healing. 

As external applications are ineffectual, it is better to al- 
low fcrophulous tumors to be as much expofed as poffible, 
as this trequently renders the fubfequent ulcer more eafily 
cured. The other methods recommended for difcufling 
thefe tumors are, the internal ufe of cicuta, burnt fponge, 
muriated barytes, a long continued ufe of the cold bath, par- 
ticularly of fea-bathing, and drinking mineral or fea-water. 
Thefe, to produce any effect, fhould be begun early, while 
the tumors are {mall, and long perfited. in. When the tu- 
mors come to a ftate of {uppuration, it they are feated up- 


ed commonly have a degree of firmnefs, which, if they hap- mos 


pen to be feated near a fufpicious part, as clofe by the fide 
of a woman’s breaft, may give occafion to fuch a miftake. 
But they may generally be diftinguifhed by the foftnefs 
even of the firmeft kind of them, when compared with 
fcirrhus. They have always a {mooth equal furface ; 
whereas fcirrhus is fomewhat unequal or knotty, and feat- 
ed in the real {ubftance of the gland; and a fhoeting pain is 
commonly felt in it from time to time, even from its firft 
appearance. They are generally accompanied, too, with 
other fymptoms of f{crophula, which is not neceffarily the 
cafe with {cirrhus. 


Sect. V. Of Bronchocele. 


Tuis is a tumor on the fore-part of the neck, feated be« 
tween the trachea and {fkin, termed in French goitre. In 
this country it is very rare; but it is frequent among the in- 
habitants of the Alps, and other mountainous countries, 
and is fuppofed to be owing to the ufe of {now-water. It 
is feated moft frequently in the thyroid gland; tho’ intwo cafes 
examined by Mr Benjamin Bell this gland was diminifhed 
from the compreffion of the tumor, which was chiefly form- 
ed of condenfed cellular fubftance, with effufions in different 
parts of it of a vifcid brown matter. Dr Profler confiders 
bronchocele as a cropfical affeétion of the thyroid gland; 
and in confirmation of this, he gives an ‘account of a diffec- 
tion of a difeafed gland of this kind by Dr Hunter, who 
found in it a great number Of capfules: filled with water. 


The {welling is at firft foft, without pain or any evident Syt 
fluctuation, and the fkin retains its natural appearance ; but of] 
as the tumor advances in fize, it becomes unequally hard ;““ 


the fkin acquires a copper colour, and the veins of the neck 
become varicofe ; the face becomes flufhed, and the patient 
complains of frequent headachs, as well as of flinging pains 
through the body of the tumor. . 


Calcined egg-fhells have been recommended by authors Tr 


as a fpecific for this difeafe ; but little dependence is to be 
placed on fuch a remedy. Frequent frictions are found ufe- 
tul, efpecially when employed early ; faponaceous and mer- 
curial plafters, too, have in fome cafes proved ferviceable ; 
and repeated blifters have been known to retard its progrefs. 
In the enlarged ftate of the tumor no remedy yet known is 
powerful enough to difcufs it. When-the difeafe is far ad: 
vanced, the removal of the tumor by an operation muft be 
attended with great danger, on aecount of the enlarged 
{tate of the arteries, as well as its vicinity to the common 
carotids. Itis therefore thought by fome of the moft ex- 


_perienced practitioners, that in fuch a fituation it would not 


be 
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ae be advifable ta attempt extirpation, and that the patient hands and face, and more commonly in young people, Polypi 
ae fhould rather trult! to the common palliative treatments When they appear in advanced life they are apt to degene- 

its, When the> tumor, however, is not much incr eafed, if other rate into cancer, efpecially when of a livid colour and with 
—— remedies have failed, and the difeafe is advancing, a furgeon a {mooth furface, If they do not prove troublefome, no- 
might be warranted in attempting its extirpation. thinz fhould be done to them, as they generaly either fall 
Seer. VI. Of Nevi Materni, Corns, and Warts. off or wafte gradu: ally away. When from their fize or fitu- 
6 ation they require to be removed, this, if they are pendn- 
mae NoevpmarTernt are thofe marks which frequently appear lous or have narrow necks, is eafily done by ligature ; ; but 
upon the bodies of children at birth, and which are fuppo- if their bafes be broad, the fealpel or efcharotic ‘applications 
fed to originate from’ impreffions ade on the mind of the will be neceflary. As few, however, will fubmit to the for- 
mother during pregnancy. ‘They are of various forms; mer, the latter are generally employed. Efcharetics of a 
their colour is likewife various ; though moft frequently res mild nature give leaft pain, and are leaft apt to excite in- 
fembling that of claret or red port-wine. Many of thefe flammation, which in thefe cafes it 1s difficult to remove, 
: marks are perfeftly flat; and never rife above the level of the and are found to be quite fufficient for the purpole. One of 
fin: thefe do not require the afliftance of furgery 5 ; but in the beft of thefe is crude {al ammoniac: it fhoald firft be 
| fome cafes they appear in the form of {mall protuberances, moiftened in water, and then well rmbbed upon the warts 
: which frequently increafe to a great fze in the courfe of a two or three times a-day, Liquid falt of tartar, and fome- 
| few months. They appear to be firm and flefhy. They times fpirit of hartfhorn, has anfwered the fame purpofe : 
fometimes hang by flender attachments to the contiruons fome recommend alfo the juice of onions. Tog 
: parts, but more generally they are fixed by broad bales. Warts appearing on the penis as a fymptom of venereal bye a 
: ‘They may be removed with as little danger as any othertu- infeétion, are of the fame nature, and to be cured by ag 
mor of the farcomatous kind. They are fupplied indeed fame means. Mercury is of no advantage here, and com- 
more plentifully with blood than moft other tumors are; monly indeed does harm. When every other part of the 
and even fometimes they appear to be entirely formed by a difeafe is eradicated, the warts may gererally be removed by 
congeries of {mall blood-veffels ; but the arteries which fap- wafhing them morning and evening in ‘ime-water, or In a 
ply them may, for the mo part, caftly be fecured by liga- weak folution of faccharum Boras. They may be remo- 
ture. The operation fhould never be long delayed ; for as ‘ved alfo by the knife, and the parts -from whence they are 
the fize of the veffels correfponds with that of tes tumor, cut afterwards touched with lunar cauttic, to prevent them 
they fometimes are fo large as to throw out a good deal of from returning : but when this method is practifed, the ope- 
blood before they can be fecured. In performing it, the rator ought to be certain that he has removed the wart en- 
tumor is to be cut out, the arteries taken up, and the 1. tirely, for where part has been left the moft formidable 
maining fin brought as well together as the nature of the fymptoms have fometimes enfued. 
ee will allow, and kept fo by adhefive plafter or future. Srer. VIL: Of Palyph 
Vhen the tamor is pendulous, and connected only by a nar- 
q row neck, it fhould be extirpated by lizature. Poxypr are pendulous, flefhy, indolent tumors, fo called 
97 + : : 7 
ns. Corns are fmall hard tubercles, commonly fituated on from their fuppofed refemblance to the animal of that name. 


the toes or other parts of the feet, and fometimes on the 
hands. They are of a horny ndture. ‘They proceed from 
a difeafed ftate of the cuticle, occafioned by preffure. The 


They may bé found in different cavities of the body, and 
originate from the lining membrane ; but thofe which come 
under furgical treatment are-found in the nofe, mouth, 
throat, and outer p2ffage of the ear, and in the vagina and 


Ifo 


part becomes hard and thickened, with a {mall white fub- 
fiance in the centre, which has a difpofition to become pro- 


rectum. ‘They are divided into two elaffes; the one foft Polypi di- 


minent. ae of them vided into 


08 
arts. 


It hikewife-forms a depreflion i in the {ubjacent cu- 
tis vera, and fometimes is faid to penetrate it. When corns 
are fituatéd on parts much expoled to preflure, they irritate 
the fkin, and- produce an increaied fenfibility of the part, 
and thus occafion much pain. ‘fhe beft preventative of 
corns is the wearing of wide fhoes, and avoiding every kind 
of preffure; and unlefs this be attended to, it will be found 
difficult to keep free fromthem, Various remedies:are recom- 
mended for the cure or removal of corns. One is to bathe 
the part about half an hour in warm water, then to pare as 
much off them as poffible without giving pain, - and to 
apply over them any emollient ointment. If this treatment 


be frequently repeated, while preffure from fhoes is prevent- cancer. Img 
ed, they generally fall off, and do not return if preflure be Mott frequently they arife from local injury, or whatever Their 
afterwards avoided. Another method is to allow them to tends to produce and fupport an inflamed ftate of the part. sic deg 
grow to fome length through pieces of perforated leather, Scrophula and lues venetea, though confidered by fome au- 
properly fecured by plafter or by any other means, and af- thors as frequently giving Ge to them, feem only to be ex- 
terwards to cut round their root, by which they may for citing caufes; for in lues venerea in particular, polypi when 

the moft part be eafily turned out. Or if fuch irritating prefent remain after the difeafe is cured. 1I2 
fubftances be applied to them as will raife a blifler by fepa- The prognofis muft depend muchwpon their fituation and Prognofis. 


rating ‘the cuticle from the cutis, the corn will be raifed 
along with the cuticle, and may then be readily removed by 
a fealpel or {ciffars. ‘The furface of the cutis being now 
expofed, is to be healed like any other -part that Has been 
bliftered. 

Warts are fmall, hard, indolent tumors, with a rough 
furface, appearing on different parts of the body, chiefly the 

Vor. XVIII. Part 1. 
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and compreffible, the other extremely firm. 
bleed on being fretted or roughly handled. The foft kind 
fhrivels and contraéts in a dry atmofphere, (this is particu- 
larly the cafe with thofe of the nofe); but the firm are not 
affected by the influence of the weather. ‘l'heir colour is 
commonly pale and tranf{parent, and fometimes a deep red. 
‘The pain at the commencement of the diforder is always 
inconfiderable; but increales in thofe of a hard nature as 
they increafe in fize. Sometimes polypi of this kind be- 
come unequal, and form ulcers over the whole furface, dif- 
charging fetid matter in confiderable quantity. ‘lhey are 
apt at this time, unlefs extirpated, to degenerate inte 


their confiftence. 


The foft kmd being feldom painful, may 
be. removed at any period with little danger ; 


but the hard 


two kinds, 


kind are generally not only painful, but more apt to dege- ° 


nerate into cancer, or to return after being removed. ‘I'he 
foft kind therefore may be removed in general with fuccefss 
but when polypi of a harder nature exiit, the prognofis will 


be much more unfavourable. 
P With 
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Polypi, — ‘With refpe& to the treatment.—As long as they remain 
™,  ftationary, they are not to be touched ; but when they con- 
Treatment, tinue to grow, we ought to ufe aftringent remedies, efpeci- 
ally a ftrong folution of alum, a deco€tion of oak bark, vi- 
negar, ardent {pirits, &c. The fofter kinds of polypi may 
frequently be prevented for a long time from increafing in 
fize, and fometimes they even become confiderably {maller. 
Mercury has been found rather to make them worfe; 
cauftic and other corroding applications have been of ufe in 
the fofter kind, though they have not produced a cure. Se- 
tons have likewife been ufed with little advantage. It is 
therefore found neceffary to have recourfe to a more effec- 
tual practice; and with this view the knife, fciffars, forceps, 
or ligature, are more generally recommended. ‘The knife 
and fciffars may be ufed’when the reots of the tumor can 
be readily come at; but polypi are feldom fo fituated as to 
render excifon praéticable ; and even when they are, the 
hemorrhagy may be attended with confiderable danger. The 
removal of a polypus by tearing or twifting it with the for- 
ceps, Plate CCCCLXXXVILI. fig. 4. is occafionally practifed ; 
but as ligatures are lefs painful, and fully as effectual, they 
are now more generally employed. The ligatures confift 
of wire, catgut, filk cord, &c. Different-methods have 
been employed for pafling thefe over polypi, according to 

114_. their different fituations. : 
Method of | When the ligature is to be applied, it is to be paffed double 
=pplying over the tumor, and conducted to the root of it by means of 
Aoki the fingers or by flit probes, as in Plate CCCCLXXXVIL. 
"fig. 5. or rings, Plate CCCCLKXXVII. fig. 6. as may be 
beft fuited to the fhape and fize of the paflage. ‘Ihe ende 
of the ligature are then to be introduced into a fingle or 
double canula, as in Plate CCCCLXX XVII. fig. 7. which is 
to be pufhed along the oppofite fide of the polypus till the 
end of the canula reach the root of it, when the ligature is 
to be drawn fomewhat tight, and faftened to the canula 
which is to be left in the pafflage. ‘he ligature is to be 
daily tightened till the tumor drop off. In this manner the 
larzeft polypus may be removed equally well with thofe of 
a {maller fize. Should any part of it remain, it may be de- 
ftroyed by cauttic, and different inftruments are contrived 

for conduéting this to the root of the tumor. 
What has been faid of the treatment of polypi in general, 
‘readily applies to thofe feated in the nofe, outer paflage of 
the ear, the retum, and the vagina. It likewife applies to 
thofe in the throat ; only that inftead of paffing the ligature 
through the mouth, it is to be paffed through one of the 
noftrils. ‘The operator is then to introduce one or two of 
his fingers into the mouth, and open the doubling of the li- 
gature, which he is to pafs over the polypus, and having 
preffed it down to the reot of it, to proceed as before di- 

rected. 


Cuap. VIL. Of Difeafes of the Bones. 


Tue bones, as well as the fofter parts, are liable to be 
fwelled, either throughout their whole length, or to have tu- 
mors formed on particular parts of them. 

12S é : : 

Exoftofis. Exoftofis is one fpecies of tumor of the bone. According 
to Mr Bromefield, no {welling fhould be called fo, but an 
excrefcence continued from a bone, like a branch from the 
trunk of a tree. Under this head therefore is ranked the 
«Benign node, which may be produced by external injury, fuch 
as contuftons and fractures : it can hardly be called a difeafe, 

as pain feldom fucceeds, but rather a deformity. 

‘Lhere are rifings or tumors obfervable on the bones which 
are often the confequents of venereal virus, and are termed 

Tophus. tophi, guinmi, or aodes.—'Tophus isa foft tumor in the bone; 
and feems to be formed of a chalky fubftance, that. is inter- 
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mediate between the offeous fibres. Thefe cretaceous extra- Difeafe 


vafations are fometimes found on theligaments and tendons, 
as well as onthe bone; and may fometimes be taken out by 
the knife. We have many inftances where chalk flones in 
gouty people make their way out through the fkin of the 
fingers and toes. 


tween it and the periofteum ; and its contents refemble zum 
foftened, from whence it has taken its name. Poflibly, by 
obftruétion in the nutrient veffels of the bone, a rupture of 
fome of them occafions the {erous liquor to efcape, which, by 
making its way between the fibres of the bone, arrives at 
its furface ; and being detained by the refiftance of the perio- 
fteum, its moft liquid parts being evaporated, and the re- 
mainder condenfed by the inflammation, and confequent- 
ly this inelaftic covering being ftretched, it becomes in- 
Spiffated, and forms this {pecies of exo/fofs, as it is generally 
called. When this is the caufe, and the indifpofition of the 
habit in general got the better of, preffure by a fteel inftru- 


_ment, adapted to the part affeéted, is the proper cure. 


the Ba 


Yih 
Gummi is a foft tumor on the furface of the bone, be-Gumna 
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The confirmed venereal node has the appearance of 4 di- Nodes, 


varication of the offeous fibres, probably from fome infpif- 
fated humour obftru¢ting the nutrient veffels, but not extra- 
vafated; this occafioning an extenfion of the periofteum, 
produces a violent pain, which, when noéturnal, is the cha- 
racteriitic of a venereal caufe. When the periofteum is 
thickened, but the bone not affeéted, a courfe of mercury, 
by attenuating the obitruéted humour, and fitting it to be 
carried out of the body -by the proper outlets, will often 
produce a perfeGt cure : but when the bone itfelf is difeafed, 
this method will fail. But here the divifion of the extended 
periofteum has been known to give perfect eafe. 


The ufual method, formerly, was to apply a cauttic equal | 


to the extent of the node, which being laid bare, required 
exfoliation before it could be cicatrized. If the incifion is 
made early, that is, before matter be formed under the in- 
vefting membrane, it feldom requires exfoliation ; and, as we 
often find that the bone itfelf is not affected, but only the 
periofteum thickened, we may be deceived even after a care. 
ful examination: it 1s therefore proper that the patient 
fhould be pretty far advanced in a courfe of mercurial unc- 
tion before even the incilion is made; for, fhould the tu- 
mor decreafe, and the pain abate during the courfe, chirur- 
gical affiftance, with the knite, mof likely may become un- 
neceffary. 


the animal-fluids. 
technical term for this kind of difeafe of the bones; fome 
calling it cancer or gangrena offis ; others, /prma ventofa, from 
the pointed extuberances ufually attendant on this diforder 
of fhe bone ; and fome again feredo, from the appearance of 
the carious bone, like wood that is worm-eaten. 

It is univerfally allowed, that this difeafe takes its rife 
from matter being formed either in the diploe, or in the 
marrow: whenever ebftruétion is begun in the veflels ex- 


panded on, or terminating in, the medullary cyfis, the con- 


fequence will be inflammation, and, if not early removed, 
matter will form ; for this reafon this cafe may be called a- 


Secffus in medulla. ‘Whenever, then, @ patient complains Symi 
of cull heavy pain, deeply fituated in the bone, poflibly con- of this} 
fequent to a violent blow received on the part fome time be. fe. | 


fore, though the integuments appear perfectly found, and 
the bone itfelf not in the leait injured, we have great reafon 
ta fufpedt an abfceffus in the medulla. Children of a bad 
habit of body, though they have not fuffered any external 
injury, will olten become lame, and complain of the limb be-. 
ing remarkably heavy ; and though not attended with acute 
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es of pain, yet the dull throbbing uneafinefs is conftant. If ri- 


ones gors happen during the time the patient labours under this. 


indifpofition, it generalf implies that matter will be formed 
within the fubftance of the bone. If the extremities of the 
bone complained of begin, or if it becomes enlarged 
throughout its whole extent, it may be known to be an ab- 
{ceffus in medulla, or true fpina ventofa, as it-is called : if 
neither of thefe fymptoms take place, the great infenfibility 
of the bone in fome fubjeéts will prevent that acutenefs of 
pain ufual in other parts where matter is formed, though 
the acrid matter is eroding the bone during the whole time 
it is contained within it. ‘This matter at length having 
made its way through, arrives at the periofteum, where it 
a creates moft violent pain, as well from its fharpnefs as from 
its increafed quantity, occafioning an extenfion of the perlo- 
fteum. The integuments then beeome {welled and inflamed, 
and have.a fort of emphyfematous feel. On being exami- 
ned by preffure, the tumor will {ometimes be leflened, from 
part of the matter retiring into the bone: from this appear- 
ance to the touch, moft likely the name of vento/a was 
added to the term /pina. When we are affured of matter 
being under the periofteum, we cannot be too early in let- 
ting it out, as it will fave a confiderable deal of pain to the 
patient, though probably it may not be of any conliderable 
advantage in relpedt to the carious bone; for, where the 
fluids in general are vitiated, no chance of cure can be ex- 
pected from topical remedies ; but where the conttitution is 
mended, nature will fometimes ‘aftonifh us in her part, as 
_ the carious bone will be thrown off from the epiphyfes, or 
the teredines will be filled up by the offific matter that flows 
from the parts of the bone where fome of the fpine have 
come away.. 

If proper medicines are given, the children well {upport- 
ed, and the parts kept clean and dry, patience and perfeve- 
rance will frequently give great ‘credit to the furgeon. In 
cafe it fhould have been thought advifable to apply a tre- 
phine, to give free difcharge to the matter, the wafhing it 
away, as well as the {mall crumblings of the carious bone, 
by mears of deterfive and drying injections, has been known 
to contribute greatly to the curing this kind of caries, after 
the habit of body in general had been mended. 

Befides thofe above-mentioned, the bones are liabe to two 
oppofite difeafes ; the one termed friadilitas, the other mollt- 
ties ; the former peculiar to adults, the latter more frequent 
in infants, though fometimes feen in adults, from a vitiated 
ftate of their juices. 

The bones, when deprived of their cementing liquor, by 
pafling through fire, become friable. From repeated faliva- 
tions, and in old people, they have been rendered extremely 
brittle ; irfomuch that in many fubje&ts they have been frac- 
tured merely from their weight and the action of the muf- 
cles: but in fuch cafes, this is not owing to the friability of 
the bones, but to the lofs of fubftance, from the erofion of 
the bone by an acrimonious humour thrown on it; to 
which caufe perhaps may be attributed the difeafe called 
rickets in children. The effects of fcorbutic humour in ren- 
dering the bones foft in many inftances, have often been re- 
marked. 

By proper diet, gentle friction with coarfe cloths, exer- 
cife, and cold bathing, rickety children will frequently get 
their conflitution fo much changed, as that, by the time 
they arrive at the age, of 20 years, there fhall not remain 
the leait veftige of their former difeafe. ‘The epiphyfes 
are generally moft affected in this fpecies of the ditorder. 
For want of early attention to invalids of this fort, we 
find that their bones not only become foft, and yield to the 
powers of the mufcles, but remain diftorted the reft of their 
dives, though they have acquired a perfeet degree of folidi- 
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ty. In fuch cafes, correfting the vitiated juices only will epi 


not reftore the bones to their natural ftate ; therefore the af- 

fiftance of a fkilful mechanic is neceflary both to fupport the 

parts-improperly ated on, and to alter the line of dire€tion 

of the diftorted offeous fibres. ' 
Though the curvature of the extremities, or thicknefs of 

the ends of the bones near their articulations, may give the 

firft alarm to thofe who ‘are conftantly with children, yet 

there are other fymptoms that give earlier notice than thefe 5 

and had they been timely difcovered by proper judges, it is 

highly probable that the curvature of the limbs in many 

children might not have happened. ‘The belly generally 

becomes larger in this difeafe, from the increafed fize of the 

contained bowels, as it is not unlikely but that the mefen- 

teric glands are the firft parts obfirnéted 3 obftructions of the 

liver, {pleen, and pancreas, foon follow ; the head then be- 

comes enlarged; then a difficulty of breathinz, which is gene« 

rally fuppofed to be the effects of taking cold, fucceeds ; the 

fternum is elevated and fharp, and the thorax becomes con- 

tracted ; the {pine is protruded in feveral parts ; the pelvis 

altered, according to the preffure of the parts within, and 

habitual inclination of the patient, at times, to obtain that 

line of direétion in which the perpendicular from the centre 

of gravity may fall within the common bafe of the body, 

the extremities of the cylindrical bones, and the ends of the 

ribs next the fternum, become enlarged ; foon after this the 

bones in general become foft and flexible, yielding in fuch 

directions as the ftrongeft mufcles determine by their ac- 

tions. 126 
The bones of children who die of this diforder, we ob- Appearance 

ferve, are not only rendered foft, but the veffels within their >t ae aly 

fubftance are replete with blood of a texture totally broken, °y star ah 

and having more the appearance of thin chocolate than 

blood: the periofteum in many places is feparated, and the 

intermediate fpace between it and the bone filled with extra- 

vafated fluid; and caries is almoft as frequent as the fepara- 

tion of the periofteum. ‘The mufcles in fuch bedies gene- 

rally appear pale and flabby. iV, 
Where the affe@tion of the mefenteric glands is evident, Method of 

Mr Bromefield afferts, that after a dofe or two of the pulviscure recom- 

bafilicus to empty the inteftines thoroughly, the purified mended by 

crude quickfilver is by much the méit efficacious medicine ¢ 214, 

to remove obftru¢tions in thofe glands. When the belly be- 

gins to foften and fubfide, the chyle paffes without interrup- 

tion, and the child begins to get ficth ; then the cold bath - 

becomes truly ferviceable, and the decoétion or cold infu- 

fion of the Peruvian bark is a proper reftorative ; but. the 

cold bath ufed too early, or the bark given before there is a 

free circulation of chyle through the la¢teals, would be very 

injurious. 127 
The mollities offium, in fome cafes, may be produced Of mollities 

from a redundancy of the oleaginous parts of the blood, or cllium. 

from a laxity of the folids, by which the fluids are not fuf- 

ficiently attenuated, nor properly blended and mixed: the 

confequence of which will bé obfruéted perfpiration, the 

habit in general loaded with grofs, phlegmatic, and ferous 

humours, and’ the offific matter not united or condenfed as 

in an healthy ftate. The method of cure confirms us in the 

caufe of thefe fymptoms ; for, by ftrengthening the fibrous 

fyftem, by ufing gentle exercife, a dry diet, good air, aro- 

matics, and cold bathing, this kind of invalids are generally 

reftored to health. . as 
Among the difeafes of the bones we may likewife take no- Palfy of the 

tice of that pal/y of the lower extremities which takes place, 
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lower ex- 


as is generally fuppofed, in confequence of a curvature in tremties 
fome part of the fpine. ‘To this diftemper both fexes a toy aah 


all ages are equally liable. When it attacks an infant of). (pine. 


only a year or two old or under, the true caufe of it is fel- 
. Pa ‘dom 
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dom difcovered until fome time after the effe@& has taken 
place. The child is faid to be uncommonly backward in 
the ufe of his legs, or it is thought to have received {ome 
hurt in the birth. When the child is of an age {ufficient to 
Have already walked, and who has been able to walk, the 
lofs of the ufe of his lezs is gradual, though in general not 
very flow. He at-firft complains of being very foon tired, 
is languid, lifllefs, and unwilling to move much or at all 
brifkly. Soon after this he may be obferved frequently to 


“trip and ftumble, though there be no impediment in his 


way ; and whenever he attempts to move brifkly, he finds 
that his legs involuntarily crofs each other, by which he is 
frequently thrown down without {tumbling ; and when he 
endeavours to ftand ftill in an ereét pofture without {upport, 
even for a few minates, his knees give way and bend for- 
ward. 
cannot, without much difficulty and deliberation, dire& ei- 
ther of his feet exa€tly to anyone point; and very foon 
after this, both legs and thighs lofe a good deal of their na- 
tural fenfibility, and become quite ufelefs. In adults, the 
progrefs of the difeafe is much quicker, but the fymptoms 
nearly the fame. : 

Until the curvature of the {pine is difcovered, the com- 
plaint generally paffes for a nervous one; but when the 
flate of the back bone is adverted to, recourfe is almoft al- 
ways had to fome previous violence to account for it. That 
this might have been the cafe in fome few inftances might 
be admitted ; but in by far the greateft number fome pre- 
difpofing caufe muft be looked for. 

Mr Pott, who has written a treatife upon this difeafe, re- 
commends it to-our obfervation, that though the lower 
limbs are rendered almoft ufelefs, or even entirely fo, 
yet there are fome circumflances in which it differs from a 
common nervous palfy. The lezs and thighs, though fo 
much affected, have neither the flabby feel of a truly para- 
lytic limb; nor have they that feeming Joofenefs at the 
joints, nor the total incapacity of refiftance which allows 
the latter to be twifted almoft in all direQions ; on the con- 
trary, the joints have frequently a confiderable degree of 
ftiffnefs, particularly the ankles ; by which ftiffnefs the feet 
of children are generally pointed downward, and they are 
prevented from fetting them flat upon the ground. 

At firft the general health of the patient feems not to be at 
all, or at leaft not materially affeGted ; but when the difeafe 
has continued for fome time, and the cuivature is thereby 
increafed, many inconveniences and complaints come on; 
fuch as difficulty in refpiration, indigettion, pain, and what 
they call tightne/s at the flomach, obitinate conttipations, pur- 
gings, involuntary flux of urine and feces, &c. with the 
addition of fome nervous complaints, which are partly cau- 
fed by the alterations made in the form of the tavity of the 
thorax, and partly by impreffions made on the abdominal 
vifcera, 

Mr Pott was led to a knowledge of the true caufe and 
cure of this diftemper, from obferving the cafe of a youth of 
14, who was reftored to the ufe of his limbs immediately 
after a feemingly accidental ab{cefs near the part. From this 
he was inclined to think, that the curvature of the {pine 
was not the original caufe of the diforder, but that the fur- 
rounding parts were predifpofed towards it by fome affection 
ef the folids and fluids there; and he was confirmed in thefe 
fufpicions by a variety of appearances, which he obferved 
both in the living body and upon diffe@tion of the fubje& 
after death; all of which are narrated at full length in his 
treatife upon this fubjeét. 

“ The remedy (fays he) for this moft dreadful difeafe 
confifts merely in procuring a large difcharge of matter, by 
fuppuration, from underneath the membrana adipofa on each 
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Ass the diftemper advances, it will be found that he - 
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til the patient fhall have perfeétly recovered the ufe of hig 
legs, To accomplifh this purpofe,sl have made ufe of dif. 
ferent means, fuch as fetons, iflues made by incilion, and if. 
fues made by cauftic ; and although there be no very mate- 
rial difference, | do upon the whole prefer the laft. A fe. 
ton is a painful and a nafty thine; befides which it frequent. 
ly wears through the fkin before the end for which it was 
made can be accomplifhed. Iffues made by incifion, if they 
be large enough for the intended purpofe, are apt to be- 
come inflamed, and to be very troublefome before they come 
to fuppuration ; but openings made by cauftic are not in 
general liable to any of thefe inconveniences, at leaft not fg 
frequently nor in the fame dezree: they — . 

are neither fo troublefome to, make or 

maintain. I make the efchars about this 

fize and fhape on each fide the curve, ta- 

king care to leave a {ufficient portion of 

{kin between them. In a few days, when 

the efchar begins to loofen and {eparate, I 

cut out all the middle, and put into each 

a large kidney-bean: when the bottoms of the fores are be« 
come clean by fuppuration, I f{prinkle, every third or fourth 
day, a {mall quantity of finely powdered cantharides on 
them, by which the lores are prevented from contraéting, 
the difcharge increafed, and poffibly other benefit obtained, 
The iffues I keep open until the cure is complete ; that is, 


until the patient recovers perfe@tly the ufe of his lezs, or- 


even for fome time longer: and I fhould think that it would 
be more prudent to heal only one of them firft, keeping the 
other open for fome time ; that is, not only until the pa- 
tient can walk, but until he can walk firmly, brifkly, and 
without the affiftance of .a flick: until he can ftand quite 
uprizht, and has recovered all the height which the habit or 
rather the neceflity of ftooping, occafioned by the diftem. 
per, had made him lofe.’? 


Cuap.VIIL. Of Blood-letting, 


Sect. I. Of Blood.letting in general. 


Bioop-verrine is performed either to leflen the quan- 
tity of circulating fluid, or to relieve a particular part ; 
hence we have the terms of genera/ and /ocal blood-letting. 

General blood-letting is either performed upon a vein or 
an artery ; and from this circumftance arife the appellation 
of phiebotomy and arieriotomy. 

Local or topical blood-letting is performed by fcarificatorg 
and cupping-glaffes, by leeches, or by punctures nade with 
a lancet, as may be molt {uitable to the nature of the dif- 
eafe it is intended to remedy. 

There are fome general rules and obfervations which re- 
late equally to this operation in whatever part of 
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it is practifed : thefe we fhall in the firft place enumerate, fpeing 
and fhall afterwards proceed to treat particularly of blood-blood-| 


letting in the arm and other parts. 

I. In this, as in every other operation, the fituation of the 
patient, and of the operator likewife, ought to be precifely 
fixed. ‘The fituation of a patient, during the operation of 
blood-letting, has a confiderable influence on the effeéts pro- 
duced, and therefore merits particular attention. In fome 
diforders, it is the obje&t of this remedy to evacuate a con- 
fiderable quantity of blood without inducing fainting: When 
this is the cafe, and when from former experience it is known 
that the patient is liable during the evacuation to fall into a 
faintifh ftate, a horizontal pofture ought to be preferred te 
every other; for fainting is not near fo ready to occur ina 
horizontal as in an ere&t pofture. It now and then happens, 

however, 
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now to {peak of the method of ufing it. 
patient being both properly feated, and the ligature having 
been applied for a fhort {pace of time in order to produce wea 
fome degree of {welling in the veins, that vein isto be made Method of 
choice of which, at the fame time that it appears confpicu- performing. 
oufly enough, is found to roll lefs than the others on being the Opel ae 
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however, that one material advantage expected from the 
operation of blood-letting, is the production of a ftate of 
deliquium; as, for inftance, in cafes of ftrangulated her- 
nia, where a general relaxation of the fyftem is fometimes 
deGrable. In all fuch circumftances, inftead of a horizontal 
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pofture, the more erect the patient is kept, the more readily 
will a ftate of fainting be induced. The patient ought 
to be fo placed, that the principal licht of the apartment 
fhall fall direétly upon the part to be operated upon, that 
the vein to be opened may be made as apparent as poffible. 

II. The patient being properly feated, the next ftep ts, 
by means of a proper bandage of filk, linen, or woollen 
cloth, which has more elafticity, fo to comprefs the vein in- 
tended to be opened, as to prevent the blood from returning 
to the heart. An equal degree of preflure ought to be ap- 
plied to a{l the other veins of the part : forifthis be not at- 
tended to, the communication preferved by the. collateral 
correfponding branches would render the preffure upon any 
one particular vein of very little importance. This preffure 
upon the veins, by inducing an accumulation of their con- 
tents, tends to bring them more evidently into view, and 
confequently renders it eafier for the operator to effect a 
proper opening than he would otl:crwife find it. The pref- 
lure, however, ought never to be carried fo far as to obftruct 
the circulation in the correfponding arteries, otherwife no 
difcharge of blood can take place. When we iee that it 
has the effe& of raifing the vems, while at the fame time the 
pulfation“of the artery is diftinlly felt in that part of the 
member which lies on the fide of the ligature moit diltant 
from the heart, we may be certain that it 1s to a very proper 
degree, and that it ought not to be carried farther; for by 
the {welling of the veins we are fure that they are fufficient- 
ly compreffed ; and by the arteries continuing to beat, it is 
evident that a continued flow_of blood may be expected. 

III. The reflux of blood to the heart being in this man- 
ner prevented, the next queltion to be determined is, the 
belt method of making an opening into the vein. Different 
inttraments have been invenced for this purpofe ; but there 
are two only which have been retained in ufe, and which are 
all therefore that here require to be mentioned. ‘Thefe are 
the lancet and the phlegm. ‘This laft, on being placed im- 
mediately on the part to be cut, is, by meaus of a f{pring, 
puthed fuddenly into the vein, and produces an opening. of 
the exact fize of the inftrument employed. 

When it is determined to employ the lancet, which is by 
far the fafeft, the form of that initrument is next the objec 
of attention. he broad fhonldered lancet ought to be laid 
entirely afide ; becaufe the broadnefs of its fhoulders produ- 
ces always a wound in the external teguments of perhaps 
three times the fize of the opening made in the vein ; a cir- 
cumftance which adds no advantage whatever to the opera- 
tion ; on the contrary, it produces much unneceflary pain ; 


renders it frequently a very difficult matter to command a- 


ftoppage of the blood; and the wounds produced by it are 
commonly fo extenfive as to be liable to terminate in partial 
fuppurations, rane 

‘The fpear-pointed lancet, on the contrary, reprefented in 
Plate CCCCLXXXVILI. fig. 8. is in every refpe&t well cal- 
culated for the purpofe of venefe€tion. From the acutenefs 
of its point, it enters the teguments and vein with very little 
pain ; which is with many patients a circumftance of no 
{mall importanee. We are fure of making the opening in 
the vein equal, or nearly fo, te the orifice in the external te- 
suments ; and the difcharge of bleod produced by an epen- 
ing made with one of thefe lancets, is commonly put a ftop 
to with great eafe immediately on. removing the ligature 
upon the vein. 

IV. The form of lancet being thus fixed upon, we come 


prefled upon by the-fingers. It-is fcareely thought necef. 
{ary to obferve here, that when a vein appears to be fo im- 
mediately connected with a contiguous artery or tendon, as 
evidently to produce fome rifk of wounding thefe parts in 
the operation, another vein not liable to fuch hazard, if it 
can be procured, oucht undoubtedly to be preferred. Veins 
may lie direétly above both arteries and tendons, and yet 
no manner of rifk be incurred by opening them, provided 
the operator is fufiiciently fteady and attentive ; but it does 
now and then happen, that veins are fo nearly and intimate- 
ly conneéted with thefe parts, as to render it hazardous 


-eyen for the moft dexterous furgeon to attempt this opera- 


tion. 

~The vein being at laf made choice of, the furgeon, if he 
is to ufe his right-hand in the opet ation, takes a firm hold 
of the member from whence the blood is to be drawn with 
his left, and with the thumb of the fame hand he is now to 
make fuch a degree of preflure upon the vein, about an 
inch and a half below the part where the orifice is to be 
made, as not only to render the fin and teguments fome- 
what tenfe; but at the fame time to interrupt for a little all 
communication between the under part of the vein and that 
portion of it lying between the ligature and the thumb pla- 
ced as thus directed. 

The lancet being drawn out fo as to form nearly a right 
angle with the {cales, the operator now takes it between the 
finger and thumb of his right-hand ; and leaving at leatt 
one half of the blade uncovered, he refts his hand on the 
middle-finrer, ring-finger, and little-finzer, all placed as con- 
veniently as poflible in the neiohbourhood of the vein frons 
whence the blood is to be taken; and having pufhed the 
point of the inftrument freely through the fkin and tegu- 
ments into the vein, he now carries it forward in an oblique 
direétion, till the orifice is of the fize he inclines to have its: 
taking care, durinz the time of pufhing on the lancet, that. 
its point be kept in as ftraight a direétion as poflible, for 
fear of dipping into the parts below. 

The inftrument is now to be withdrawn ; and the fur- 
geon, removing the thumb of his left hand, is to allow the 
vein to empty itfelf freely into the different cups previoufly 
provided for the purpofe. 

It is of importance to obferve, that during the time 
the blood is difcharging, the member ought to be kept in 
exadtly the fame potture it was in when the lancet was firft 
introduced ; otherwife the orifice in the fkin is. apt to flip 
over the opening in the vein ; a cizcumftance which always 


_proves inconvenient, and on fome occafions produces a good. 
deal of trouble by the blood from the vein infinuating itfelf 


into the furrounding cellular fubftance. 


eae ‘ i 134 
V. When the vein is properly cut, and the orifice is-rmade Method of 
fufficiently large, it rarely occurs that any difficulty is expe- producing 


rienced in procuring all the blood that is wanted. But 


a fufficieng: 
flow of. 


when this laft cireumftance occurs, from the patient beco-)jooq,. 


ming faintifh, a ftream of fre(h air ought to be admitted to 
the apartment, wine or fome other cordial fhould be admi- 
niftered, and the patient ought to be laid ih a horizon- 
tal pofture. By thefe means the faintifhnefs will-in general. 


be foon removed: but if ftill the blood fhould not flow free- 
ly, the member ought to be put into all the variety of pofi 
tions that can probably affift in bringing the openings of the: 
fkin and other teguments to correfpond with that of the. 


vein ;. which will foon.be known.to have happened by the: | 
blood: 
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‘blood ‘beginning inftantly to flow. ‘Throwing the mufcles 
of the part into conftant a€tion, by giving the patient a cane 


of the Bo- OF any other firm fubftance to turn frequently round in his 


dy. 
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hand when the operation is done in the arm, will often an- 
{wer in producing a conftant flow of blood from a vein 
when every other means has failed: And, laltly, when the 
pulfe in the inferior part of the member is felt very feeble, 
or efpecially if it cannot be diftinguifhed at all, we may be 
thereby rendered certain that the ligature is too tight, and 
may in general have it in our power to produce an immediate 
flow of blood, by removing the compreffion thus improperly 
made upon the arteries of the part. 

VI. A quantity of blood proportioned to the nature of 
the diforder being thus difcharged, the preffure upon the 
fuperior part of the vein fhould be immediately removed ; 
and this being done, if the fpear-pointed lancet has been 
ufed, all farther lofs of bloed will in general ftop immediate- 
ly. The contrary of this, however, fometimes occurs, and 
blood continues to flow freely even after the ligature is re- 
‘moved. When this is the cafe, the opcrator ought to com- 


- prefs the vein both above and below the orifice, by means 
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‘the operation of blood-letting. 


of the finger and thumb of one hand, fo as to prevent any 
farther lois of blood. ‘This being done, and the orifice be- 
ing cleared of every particle of blood, the fides of it thould 
be laid as exa¢tly together as poffible ; and a piece of court 
or any other adhefive plafter being fo applied as to retain 
them, it will feldom happen that any kind of bandage is ne- 
ceflary : but when the blood has iffued with uncommon vio- 
lence during the operation, and has been difficult to com- 
mand after the removal of the ligature, in fuch inftances it 
will be prudent to apply a {mall comprefs of linen over the 
platter, and to fecure the whole with a linen roller properly 
applied round the member. 


Sect. II. Of Venefection in different Parts of the Body. 


Wren venefection is to be performed in the arm, the li- 
gature for {topping the circulation ought to be placed about 
an inch or an inch and a half above the joint of the elbow, 
and brought twice round: in order to prevent the ends of it 
from interfering with the lancet, the knot fhould be made 
on the outfide of the arm. In general, one knot might an- 
{wer ; but a flip-knot being made above the firit, renders it 
more fecure, and it is veryealily done. 

In forming the choice of a vein from whence blood is to 
be taken, the general rules we have already laid down upon 
this point muft be here particularly attended to. In gene- 
ral the artery lies fo low in this place, that the median bafi- 
fic vein, under which it commonly runs, may be opened with 
perfect fafety ; and as this vein in general appears mere con- 
ipicuous than any of the others, probably from the continued 
pulfation of the artery below obftructing in fome meafure the 
paflage of its contents, it is in this refpe@& therefore more 
properly calculated for this operation than any of the others. 
Other circumftances occur too which render the median ba- 
filic preferable to the cephalic or median cephalic veins for 
The former, viz. the me- 
dian bafilic, is lefs deeply covered with cellular fubftance ; 
and by lying towards the inner part of the arm, it is more 
thinly covered with the tendinous expanfion of the biceps 
mufcle than either of the others. Fron thefe circumftan- 
ces, the operation is always attended with lefs pain when 
done in this vein than in any of the others. , 

In very corpulent people, it fometimes happens that all 
the larger veins lie fo deep as not to be difcovered by the 
eye; but when they are fenfibly felt by the fingers, even 
although they cannot be feen, they may be always opened 
with freedom. In a few inftances, however, they can neither 


be diftinguifhed by the-eye nor by the finger: in fuch a fi- 


a 
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tuation, as they may in general be met with about the wrift Ve 


or on the back-part of the hand, the ligature fhould be re.tio® 


moved from the upper part of the arm ; and being applied‘ 


about half way between the elbow and wrift, the veins be- 
low will thereby be brought into view; and wherever a vein 
can be evidently obferved, there can be no danger in having 
recourfe to the operation. 


ere 
of 
dy. 


There is only one vein of the neck, viz. the potterior Vet 
external jugular, which can eafily be brought fo much into tiom 


view as to be with propriety opened; and even this lies 
deeply covered with parts, not only with the fkin and cellu- 
lar fubftance, but with the fibres of the platifma myoides 
mufcle ; fo that a confiderable degree of preffure becomes 
neceffary in order to raile it to any height. With a view 
to produce this, the operator’s thumb is commonly advifed 
to be placed upon the vein, fo as to comprefs it £ffectually 
about an inch or an inch and a half below where tht open- 
Ing is to be made. ‘Lhis, however, feldom proves fufficient 
for the purpofe, as the blood, on being flopped in its pro- 
grefs through this branch, ealily finds a paflage to the other 
veins ; fo that unlefs the principal vein on the other fide of 
the neck is alfo compreffed, the vein to be opened can never 
be fully diftended. In crder to effeét this, a firm comprefs 
of linen fhould be applied on the largeft vein on the oppo~ 
fite fide of the neck ; and an ordinary garter, or any other 
proper ligature, being laid direétly over it, fhould be tied with 
a frm knet below the oppofite arm-pit ; taking care to 
make fuch a degree of preflure, as to put an entire ftop to 
the circulation in the vein, which in this way may be eafily 
effected without producing any obitruétion to the patient’s 
breathing. But to prevent every inconvenience of this 
kind, fee an inftrument contrived for the purpofe, Plate 
CCCCLXXXVII. fig. 9. 

This being done, and the patient’s head properly fup- 
ported, the operator, with the thumb of his left hand, is 
now to make a fufficient preffure upon the vein to be open- 


ne 


ed; and with the lancet in his right hand is to penetrate at ~ | 


once into the vein; and before withdrawing the inftrument, 
an orifice fhould be made large enough for the intended eva- 
cuation. It may be proper to obferve, that a more exten- 
five upening ought always to be made here than is neceflary 
in the arm, otherwife the quantity of blood is generally pro- 
cured with difficulty: and befides, there is not the fame ne- 
ceflity for caution on this point here that there is in the 
arm ; for it feldom or never happens that any difficulty oc- 
curs in this fituation, in puttin a ftop to the blood after 
the preffure is removed from the veins ; all that is comnaon- 
ly neceflary for this purpofe being a flip of adhefive platter 
without any bandage whatever. 

In order to bring the vein more clearly into view, fo as 
afterwards to be able to open it with more exactuefs, it has 
been recommended, that the fkin, cellular fubftance, and 
muicular fibres covering the vein, fhould be previoufly divi- 
ded with a {calpel before attempting to puth the lancet inte 
it. ‘There is not, however, any neceffity for this precau- 
tion, as it rarely happens that any difficulty is experienced 
in procuring a free difcharge of blood by opening the vein 
and teguments at once in the manner dire&ted. And it is 
here, as in every inftance where it is neceflary to take blood 
by a lancet, if it is not done at once, the patient is much 
difappointed, and is fure to attribute the failure entirely to 
a fault in the operator. 


When blood is to be difcharged from the veins of the Ve 


ankle-joint, all the branches of the vena faphena, 
the infide and outfide of the foot, come at once into 
view; and as this vein lies everywhere very fuperficial, 
being in general covered with fkin only, wherever a pro- 

per 


‘ankle or feet, the ligature being applied a little above thetion 
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per vein appears confpicuoufly it may with fafety be open- 
ed. - 

With a view to encourage the difcharge of blood, it has 
been a conftant practice in blood-letting, in thefe veins, to 
dip the feet into warm water immediately on the orifice be- 
ing made. But.this is a very inaccurate method of proceed- 
ing, as the quantity of blood taken in this manner can never 
be afcertained with precifion ; for the blood being all mixed 
with the water, the operator can never be in any degree cer- 
tain as to this point: and befides, there doesnot appear to 
be any neceflity for this affiflance; for when the compref- 


ts 


 fion of the fuperior part of thetveins is made effectual, and 


the orifice is of a proper fize, there is feldom more difficulty 


in obtaining a full difcharge of blood from the veins of thefe. 


parts than from any other veins of the body. 

On removing the ligature, the difcharge is generally ftop- 
ped at once; fo that a piece of adhefive plafter applied over 
the orifice anfwers all the purpofe of a bandage. The 
arm, neck, and ankles are the parts from whence blood 1s 
‘ufually taken by venefeétion ; but on fome occafions, where 
the contiguous parts have been particularly affected, it has 
been thought advifable to perform veneleétion in other 

laces. 
; When venefeétion is to be performed in the veins called 


# ranule under the tongue, the apex of the tongue is to be 
B"°" elevated, and the vein on each fide opened, becaufe the 


opening of one only will hardly ever difcharge blood enouzh. 
After a fufficient quantity has been difcharged, fome cold 
aftringent Auid taken into the mouth will generally flop the 
hemorrhagy. 

The vena dorfalis penis, which runs along the back or up- 


he per fide of this member, being generally pretty much diftend- 


ed, and confpicuous in an inflammation of this part, may be 
opened about the middle or back part of the penis ; anda 
fufficient quantity of blood be dilcharged proportionable to 
the urgency of the fymptoms. ‘This being done, apply a 
comprefs and bandage proper for the penis. ‘Lhe arteries 
and nerves which lie on each fide of the vein afe to be 
avoided : nor ought the bandage to be too tight, otherwife 
the inflammation and other fymptoms may turn out worle 
than before. 
When it is found neceflary to difcharge blood in this. 
‘manner from the penis, the veins can be eafily brought into 
view, by producing an accumulation of their contents in 
the fame manner as in other parts of the body, through the 
intervention of a ligature: but in the tongue, in the he- 
morrhoidal veins about the anus, and other parts where 
compreffion cannct be applied, all that the furgeon can do, 
is to make an. orifice of a proper fze in that part. of the vein 
which fhows itfelf moft evidently; and if @ fufficient dif 
charge of blood is not thus produced, as there is no other 
method of effe&ting it, immerfing the parts in warm water 
may in fuch circumftances be a very neceflary meafure. 
There are feveral waysof performing the eperationof blood- 


the letting im the eyes. We fhall here only relate the chief :. Firft, 


| 


} 


: 


the patient is to be feated conveniently on the bed-fide or ona 
chair, with his. head held in a proper pofture by an affiftant; 
which done, the fargeon makes a tranfverfe incifion with a 
lancet. upon the turgid {mall veffels in the corners.of the 
eye, fo-as.to open them or cut them quite acrofs. Some 
ufe a fmall pair of fciffars, inflead of a lancet, to divide the 
veffels; but. in ufing either of them, the eye-lids muft be 
feparated from each other by the fingers of one hand, while 
the veflels are cut by inftruments held in the other. Some, 
again, elevate the {mall turgid veffels with a crooked needle 


before they divide them, the eye-lids being in the mean. 


time held afunder by an affiftant. The {mall veffels being 
thus opened or divided, their difcharge of blood fhould be 
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promoted by fomentations of warm water frequently applied 
to the eye by means of a {ponge or foft linen rags. 

Among other methods that have “been propofed for 
{carifying the blood-veflels of the eye, the beards of rough 
barley were at one period much extolled, and are ftill em- 
ployed by fome individuals. By drawing them over the 
furtace of the eye, in a direGtion contrary to the fharp {pi- 
culz with which they are furnifhed, a confiderable difcharge 
of blood is thereby produced: But the pain attending this 
operation is exquifite ; and as it does not poffels any fupe- 
rior advantage to the method with the lancet, it is now fall. 
ing into general difufe. 


Sect. IIT. 


Wuarever particular advantages may in theory have 
been_expected from arteriotomy, and however fome of its 
fupporters may have recommended it, not only as being in 
many inftances preferable to venefection, but as an opera- 
tion perfeétly fafe even in veffels of confiderable fize 5 yet 
the moft {trenuous friends to the praétice have fhrunk from 
any real attempt of this kind on the larger arteries. 


Of Arteriotomy. 
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ftances have no doubt occurred of large arteries having practifed. 


been opened without any danger enfuing ; but thefe are 
fo exceedingly rare, that no praétitioner of experience 
will, from that confideration, be induced coolly to proceed 
to open any artery of importance. The fmaller branches 


of arteries may indeed be opened with great fafety, when. 


they are not deeply covered, and efpecially when they lie 
contiguous to bones; but in any ot the larger arteries, 
the attempt muft be always attended with fo much hazards 
and the advantages to be expected from it, in preference to 
venefeGtion, are appearently fo trifling, as muft in all pro- 
bability prevent it from ever being carried into execution, 
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‘There are very few arteries, therefore, which, with any-Arteries 


dade bi can be opened: the different branches of 1 aakdektd ae 
are the only arteries indced from whence blood,” 


tempora 
in ordinary practice, is ever taken ; for although the opening. 
of fome other branches of arteries has by fome been pro- 
pofed, yet they are fituated in fuch a manner that they 
either cannot be readily come at, or being in the neighbour- 
hood of fo large nerves, the opening of them might be 


>: 


attended with bad confequences. In performing this opera- is of? 
tion on any of the temporal branches, if the artery lies fu- performing 


perficial, it may be done with one pufh of the lancet, 


when the artery lies deeply covered with cellular fubftance, 
it is always neceflary to. lay it fairly open to view, before. 
making the orifice with the lancet: for in all the {maller 


arteries, when they are cut entirely acrofs, there is: little. 


chance of being able to procure any confiderable quanti- 


ty of blood from them ; as, when divided in this manner,, 


they are fure to retraét confiderably. within the furround- 


ing parts, which commonly puts.a flop to all farther evacu-- 


ation. 


Some degree. of nicety is alfo neceflary in making the- 


opening into the artery of a proper oblique diretion, neither 
quite acrofs. nor dire&tly longitudinal ; for a longitudinal 
opening never bleeds fo freely, either in an artery or in a. 
vein, as when its dire@tion is fomewhat oblique. 

If the opening has been properly made, and if the artery: 
is of. any tolerable fize, it will at once difcharge very freely 
without any compreffion ; but when-the evacuation does not 
go on fo well as could be wifhed, the difchatge may be al- 
ways affifted by compreffing the artery immediately above 
the orifice,. between it and the correfponding veins. The. 


quantity. of blood being thus difcharged, it will commonly. 
happen, that a very flight compreffion on thefe {maller ar-. 
teries will fuffice for putting a ftop to the evacuation: and! 
whatever: 
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inthe opera- 
the fame manner as was direéted for venefection; butt. 
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whatever preffiire is found neceffary, may be here epplied in 
the fame manner as wes direéted in venefeétion. 

It happens, however, in fome inftances, that this does 
not fucceed, the Orifice continuing to burit out from time 
to time, fo as to be produétive of much diftrefs and incon- 
venience. 

In this fituation there are three different methods by 
which we may with tolerable certainty put a ftop to the 
farther difcharge of blood. 1ft, If tie artery 1s {mall, as 
all the branches of the temporal arteries cammonly are, the 
cutting it entirely acrofs, exa@ly at the orifice made with 
the lancet, by allowing it to retra@t within the furrounding 
parts, generally puts an immediate {top to the difcharge. 
2d, When that is not confented to, we have it always in our 
power to fecure the bleeding veffel with a liature, as we 
would do an artery accidentally divided in any part of the 
body.- nd, laitly, if neither of thefe methods is agreed 
to by the patient, we can, by means of a contftant regular 
preffure, obliterate the cavity of the artery at the place where 
the operation has been performed, by producing the accre 
tion of its fides, Different bandages have been contrived 
for compreffing the temporal artery ; but none of them an- 
fwer the purpofe fo eafily and fo effeGtually as the one 
figured in Plate CCCCLXXXVII. fig. 10, Vhis method is 
more tedious ; but to timid patients it generally proves more 
acceptable than either of the other two. 


Sect. 1V. Of Topical Biooding. 
Wuen, either from the feverity of a local fixed pain, or 


frem any other caufe, it is wifhed to evacuate blood direGly 
from the {mall veffels of the part affected, inftead of opeh- 


ing any of the larger arteries or veins, the following are 


the different modes propofed for effe&ting it, viz. by means 
of leeches ; by flight fearifications with the fhoulder or edge 
of a lancet ; and, laftly, by means of an inftrument term- 
ed a fcarificator, (Plate CCCCLXXXVIL. fig. 11.) 3 in 
which fixteen or twenty lancets are. commonly placed, in 
fuch a manner, that, when the inftrument is epplied to the 
part affected, the whole number of lancets contained in it 
are, by means of a ftrong fpring, puthed fuddenly into it, 
to the depth at which the inftrument has been previoufly 
regulated. ‘This being done, as the fmaller blood-veflels 
only by this operation are ever intended to be cut, and as 
thefe do not commonly difcharze freely, fome means or 
other become neceflary for promoting the evacuation. 
Various methods have been propofed for this purpofe. 
Glaffes fitted to the form of the affected parts, with a {mall 
hole in the bottom of each, were long ago contrived ; and 
thefe being placed upon the fcarified parts, a degree of fuc- 
tion was produced by a perfon’s mouth fufficient for nearly 
exhaulting the air contained in the glafs: and this accord- 
ingly was a fure enough method of increafing the evacua- 
tion of blood to a certain extent. But as this was attended 
with a good deal of trouble, and befides did not on every 
occafion prove altogether effectual, an exhaufting fyringe 
was at laft adapted to the glafs: which did indeed aniwer as 
a very certain method of extra¢ting the air contained in it ; 
but the application of this inftrument for any length of 


time is very troublefome, and it is difficult to preferve the | 


fyringe always air-tight. 

The application of heat to the cupping-gloffes, reprefented 
in Plate CCCCLXXXVIL fig. 12. has been found to rarefy 
the air contained in them to a degree {ufficient for produ- 
cing a very confiderable fuétion. And as the inftrument 
in this fimple form anfwers the purpofe in vie with very 
little trouble to the operator, and as it is at all times eafi- 
ly obtained, the ufe of the fyringe has therefore been laid 
afide. 


There are different methods adopted for thus applying 
heat to the cavity of the glafs. 
of it for a few feconds above the flame of a taper, the air 
may be fufficiently rarefied ; but ir the flame is not kept 
exactly in the middle, but is allowed to touch either the 
fides or bottom of the glafs, it is very apt to make it crack, 
A more certain, as well as an eafer, method of applying 
the heat, is to dip a piece o! foft bibulous paper in f{pirit of 
wine ; end having fet it on fire, to put it into the bottom 
of the glais, and, on its being nearly extinguithed, to apply 
the mouth of the inftrument dire&ly upon the fearified 
part. ‘l’his degree of heat, which may be always regu. 
lated by the fize of the piece of paper, and which it is evi- 
dent ought to be always in proportion to the fize of the 
glafs, if long enough applied, proves always fuflicient for 
rarefying the air very effe€tually, and at the fame time, if 
cone with any manner of caution, never injures the ylafs in 
the leatt. a 

The glafs having been thus applied, if the {carifications 
have been properly made, they in‘tantly begin to difcharge 
freely : and fo foon as the inftrument is nearly full of blood, 
it fhould be taken away ; which may be always eaGly done 
by raifine one fide of it, fo as to give accels to the external 
air. When more blood is wifhed to be taken, the parts 
fhould be bathed with warm water; and being made per- 
fetly dry, another glafs, exactly the fize of the former, 
fhould be inftantly applied in the very fame manner: and 
thus, if the fcarificator has been made to puth to a fufficient 
depth, fo as to have cut all the eutaneous vefels of the part, 
almoft any neceflary quantity of blood may be obtained, 
It fometimes happens, however, that the full quantity in- 
tended to be dilcharged cannot be got at one place. In 
fuch a cafe, the {carificator muft be again applied on a part 
as contizuous to the ether as poffible; and this beins 
done, the application of the glaffes mutt alfo be renewed as 
before. ; 

When it is withed to. difcharge the quantity of blood as 
quickly as poffible, two or more glaffes may be applied 
at once on contiguous parts previoufly {carified ; and, on 
fome occafions, the quantity of blood is more quickly ob- 
tained by the cupping-glafles being applied for a few fe- 
conds upon the parts to be afterwards fearified. The fuc.- 
tion produced by the glaffes may poffibly have fome in: 
fluence in bringing the more deep-feated veflels into nearer 
contaét with the {kin, fo that more of them will be cut by 
the {carificator. 

A fufficient quantity of blood being procured, the wounds 
made by the different lancets fhould be ali pertetly cleared 
of blood ; and a bit of foft linen or charpie, dipped in a lit- 
tle milk or cream, applied over the whole, is the only drefe 
fing that is neceflary. When dry linen is applied, it not 
only creates more uneafinefs to the patient, but renders the 
wounds more apt to fefter than when it has been previoufly 
wetted in the manner directed. 
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By fupporting the mouth # 


Dry cupping confifts in the application of the cupping- Dr / 


glaffes direGily to the’ parts affeed, without the ufe of theping 


f{carificator. By this means a tumor is produced upon the 
part; and where any advantage is to be expeGed from 
a determination of blood to a particular fpot, it may pro- 
bably be more eafily accomplifhed by this means than by 
any other. 
When the part from which it is intended to produce a 
local evacuation of this kind is fo fituated, that a {carifica- 
tor and cupping-glaffes can be applied, this method is great- 
ly preferable to every other; but in inflammatory affeétions 
of the eye, of the nofe, and of other parts of the face, &c. 
the {carificator cannot be - properly 
parts affected. 


applied directly to the app 
In fuch inftances, leeches are commonly tio 
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had recowwfe to, as they can he placed uponalmoft any fpot 


from whence we would with to difcharge blood. 


In the application of thefe animals, the moft ¢ffectual : 


method of making them -fix upon a particular fpot, \is to 
confine tthem to the part by means of a fmall wine-glafs. 
Allowingg them to creep upon a dry cloth, er upona dry 
board, for afew minutes before application, makes them 
fix more: readily; and moiftening and cooling the parts on 
which they are intended to fix, either with milk, cream, or 
blood, tends alfo to caufe them adhere much more fpeedily 
than they otherwife would do. So foon as-the leeches have 
feparatedl, the ordinary method of promoting the difcharge 
of blood, is to. cover the parts with:linen cloths wet in warm 
water. Iin fome fituations, this-‘may probably be as.effectual 
aymethod as any other; but wherever the cupping-glaffes 
canbe applied over the wounds, they anfwer the purpofe 
much .more effeGually. 


Cuar. 1X. Of Tffues. 


Tssugsiare a kind of artificial ulcers formed jin different 
parts-of the body with.aiview -to procure a difcharge of 
purulent: matter, ;which is frequently of. advantage in different 
diforders:. S 

Praftitioners -were;formerly of -opinion-that iffues ferved 
as drains to carry off the noxious humours frem the blood, 
and therefore they placed them as near -the-affefted part as 
poffible. But as it is now known that they -preve -ufeful 
merely by the quantity of matter which’ they afford, they 
are generally placed where they -will occafion the Jeaft in- 
convenience. ‘The moft-proper «parts for them are, the nape 
of the neck ; the middle, outer, and -fore-part of ‘the hn- 
merus; ithe hollow above the inner fide of the knee; or 
either. fide of the {pine of the back; or hetween-two-of the 
ribs; or wherever there isa fufficiency of cellular fubftance 
for the protection of \the parts beneath: they ought never 
to be placed overthe belly ofa mufcle; norover.a tendon, 
or thinly covered bone; nor near any large -blood-veffel. 

The 1ffues commonly ufed are, the'blifter-iffue, the pea- 
iffue, and the feton or cord. 

Whem a blifter-iffue is to be ufed, dfter the blitter is re- 
moved, «a difcharge of matter may be kept up by dreffing 
the part daily with an ointment mixed with the:powder of 
cantharides. If the difcharge be :too little, more of the 
powder may be ufed; if too. great, or if the part »be much 
inflamedl, the iffue,ointment may be laid afide, sand the -part 
dreffed. with bafilicon, or with ‘l‘urnet’s cerate, till the dif- 
charge be diminifhed and the inflammation abated. It is 
moft proper fometimes to ufe the iflue ointment and.a mild 
one alternately. 

A pea-iffue is formed either by making van incifion with 
a lancet, or by cauftic, large enouch to admit one or more 
peas; though fometimes inftead of peas, -kitney-beans, 
Gentian’ root, or orange-peas, are ufed. When the opening 
is made \by an incifion, the :fkin fhould be :pinched up and 
cut through, of a fize fufficient to receive the fubftance to 
be putdinto it. But when itis to be done by cauttic, the 
commom -cauttic or lapis:infernalis of the -{heps anfwers-bett : 
it ought. to be reduced to a pafte with a little water or foft 
foap, tm-prevent -it from fpreading»; .and :adhefive -platter, 
with a fimall hole ext in the centre of sit,-fhould be:previoufly 
placed, and the cauftic -pafte -fpread upon the hole in the 
centre. -Over the whole ian adhefive plafter fhould be 
placed tto prevent .any cauftic from efcapimg. In ten or 
twelve hours, the whole may be removed, and in:three or 
four days the efchar will feparate, when the opening may 
be filled with-peas, orjany of the other fubftances already 
mentionied, 
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The feton is ufed where a large quantity of ‘matter is 
wanted, and efpecially where it is wifhed for ‘from deep 
feated :parts. 
for difeafes of the head or eyes, or between ‘two of the ribs 
in affeétions of ‘the breaft. “ 

When the card, which is to be made.of*threads of cotton 
or filk, is to be introduced, the parts at which its to enter 
and pais out fhonld be previoufly matked with ink, and a 
fmall-part of the cord being befmeared with fome mild cint- 
ment, and paffed through the eye of the feton-needle, Plate 
CCCCLXXXVIL. fig. 13. the part is to be fupported-by 
an affiftant, and the:needle paffed fairly through, leaving a 
few:inches.of the cord hanging out. The needle is now to 
be:removed-and :the part drefled. By thisemethod matter 
is produced in quantity proportioned to:the degree of irri- 
tation applied; and-this can be increafed or diminifhed by 
covering ‘the cord daily:before it is drawn with an irritating 
or mild ointment. 


Cup, & Of Sutures and Ligatures.of Arteries. 


Secr. I. Of Sutures. 


Tue intention of futures is to.unite parts which/have 
been divided, and where the retraétion of the lips of the 
wound has been confiderable. The-futures in ordinary ufe 
at prefent, among furgeons, are -the interrupted, the quil- 
led, and the twifted. Befides thefe Autures, adhefive 
plafters are ufed for uniting the dips of wounds, which 
have been termed -the fa//e or dry future, in oppofition:to 
the others which:have obtained the name of true or bloody. 
The true future is ufed in cafes of deep wounds, -while the 
falfe is-employed in thofe of afuperficial nature. 

The interrupted future is made as:follows. The wound 
being-emptied of the grumous blood, andthe affiftant taking 
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care that the lips of at lie quite even, the urgeon is care-future. 


fully to carry the needles from the-bottom outwards; ufing 
the caution of making them come out far enough from the 


edgeof the wound, which will net only facilirate:the pafling - 


the ligature, but will alfo prevent it from.cutting through the 
{in.and-flefh ; as many more flitches:asmay be required will 
he only. repetitions of the fame procefs. ‘ihe threads being 
all paffed, let thofe be firft tied which arein the middle of 
the wound: though, if the lips are held carefully together 
all the while, as they ‘fhould be, it will be of no great cons 
fequence which is done firft. ‘The moft-ufeful kind of knot 
is afingle one firft, and then a flip-knot, which -may ‘be 
loofened.upon any confiderable inflammation taking -place. 
If a violent inflammation fhould, fucceed, loefening the liga- 
ture only willnot fuffice ; it muft beccut through and drawn 
away, and the wound be treated afterwards without any 
future. When the wound is fmall, the lefs it is difturbed 
by dreffing the better ; but in large ones, there will fome- 
times be a confiderable difcharge; and if the threads be 
not cautioufly carried through the bottom of it, abfceffes 


will frequently enfue from the matter-being pent up undet- - 


neath, and not finding iflue. If:no accident happen, after 
the lips are-firmly agglutinated, the Jigaturesiare to be re- 
moved, and the orifices which they leave dreffed. 

It-will readily:beunderftood, thatthe-ftrength of the liga- 
ture and {ize of the:needle ought always to be proportionable 


per forn 
fig. 14. 

It muft likewife be remembered, that during the cure the 
future muft bealways affifted by the application of bandage, 
if pofftble, which is frequently of the greateft importance ; 


of meedles.is reprefented in Pl. CCCCLXX XVI. 


and that fort.of bandage with two heads, and aiflit in the 


middle, 


to thgeePt of the fore and retraétionof the parts. The pro-- 
fe 
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middle, which is by much the beft, will in moft cafes be 
found practicable. 

In deep wounds, attended with much retraétion, it is al- 
ways a neceflary precaution, to affift the operation of the 
ligatures by means of bandages, fo applied as to afford as 
much fupport as poffible to the divided parts: But even 
with every affiftance of this nature, it now and then hap- 
pens, that the divided parts cannot be kept together, re- 
traction occurs to a greater or leffer degree, and the liga- 
tures of courfe cut afunder the foft parts they were at firft 
made to {urround. 

With a view to prevent this receding of the teguments 
and other parts, it was long ago propofed to add to the in- 
terrupted future what was fuppofed would afford an ad- 
ditional fupport, viz. quills, or pieces of plafter rolled up 
mto the form of quills; one of which being placed on each 


fide of the wound, the double of the ligature ig made to in. - 


clude the one, and the knot to prefs dire&tly upon the other, 
inftead of being made immediately on the edges of the fore, 
as was directed for interrupted futures. 

It is at once evident, however, that the ligatures muft 
here make the fame degree of preffure on the parts through 
which they pafs as they do in the interrupted future ; and 
this being the cafe, it is equally obvious, that the interpo- 
fition of thefe fubftances cannot be of any ufe. This future 
is accordingly now very rarely praétifed, and it is probable 
that it will be foon laid entirely afide. 

By the term twifed future, 1s meant that fpecies of liza- 
ture by which parts, either naturally or artificially feparated, 
are united together, by means of {trong threads properly 
twifled round pins or needles pufhed through the edges of 
the divided parts. 

_ This future is commonly employed for the purpofe of 
uniting the parts in cafes of hare-lip; and ‘this indeed is 
almoft the only ufe to which it has been hitherto applied : 
But it may with great advantage be put in pra¢tice in a 
variety of other cafes, particularly in all artificial or acci- 
dental divifions either of the lips or cheeks; and in every 
wound in other parts that does not run deep, and in which 
futures are neceflary, this future is preferable to the interrupt- 
ed orany other. The pins made ufe of for twifting the threads 
upon ought to be made of a flat form, fo as not to cut the 
parts through which they pals fo readily as the ligatures 
employed in the interrupted future. And thus one great 
ebjeCtion to the latter is very effectually obviated: for 
every practitioner mutt be fenfible of this being the moft 
faulty part of the interrupted future, that when mufcular 
parts are divided fo as to produce much retra¢tion, the li- 
gatures employed for retaining them almoft conftantly cut 
them through before a reunion is aceomplifhed ; whereas 
the flatnefs of the pins ufed in the twitted future, and 
upon which the whole preflure produced by the ligatuers is 
made to reft, proves in general a very effectual preventative 
againft all fuch oceurrences. 

The pins ufed in this operation. are reprefented in Plate 
CCCCLXXXVII. fig. 15. They are commonly made of 
gold or filver; and in order to make them pafs with. greater 
eafe, fteel points are added to them. They are fometimes 
ufed, however, of gold or filver alone. 

The manner of performing this operation is as follows. 
Fhe divided parts. intended to be reunited, mutt, by the 
bands of an-affiftant, be brought nearly into oa 
ving juft as much {pace between the edges of the fore as to 
allow the furgeon to fee that the pins are carried to a pro- 
perdepth. ‘lhis beiag doae, one of the pins mutt be intro- 
duced through both fides of the wound, by entering it 
on one fide externally, pufhing it forwards and inwards to 
within a [ittle of the bottom of the wound, and afterwards. 
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carrying it outwardly through the oppofite fide, to the fame St 
diftance from the edge of the fore that it was made to enter 
at on the other. 

The diftance at which the needle ought to enter from 
the edge of the fore muft be determined by the depth of 
the wound, and by the degree of retra€tion produced in the 
divided parts. In general, however, it is a proper regula- 
tion, in deep wounds, to carry the pins nearly to the fame 
diftance from the fide of the fore as they are made to pene- 
trate in depth: And whatever the deepnefs of the wound 
may be, the pins ought to pafs within a very little of its 
bottom: otherwife the parts which lie deep will run a rifk 
of not being united ; a circumftance which muft always give 
rife to troublefome colleCtions of matter. 

The firft pin being pafled in this manner very near to 
one end of the fore, and the parts being ftill fupported by 
an affiftant, the furgeon, by means of a firm waxed ligature, 
pafled three or four times round and acrofs the pin, fo as 
nearly to defcribe the figure of 8, is to draw the parts 
through which it has pafied into immediate and clofe con- 
taét: and the thread being now fecured with a loofe knot, 
another pin muft be introduced in the fame manner at a 
proper diftance from the former; and the thread with 
which the other was fixed being loofed, and in the fame 
manner carried round this pin, others muft be introduced at 
proper diftances along the whole courfe of the wound ; and 
the fame ligature ought to be of a fufficient length for fe- 
curing the whole. 

The number of pins to be ufed muft be determined en: Nag 
tirely by the extent of the wound. Whenever this future ping 
is practifed, a pin ought to be introduced very near each ufed 
end of the wound, otherwife the extremities of the fore are _ 
apt to feparate fo as not to be afterwards eafily reunited: 
In large wounds, if the pins are introduced at the diftance 
of three quarters of an inch from one another, it will in ge. 
neral be found fufficient; but in cuts of {maller extent a greater 
number of pins become neceffary in proportion to the dimens 
fions of the fores. 

‘Thus in a wound of an inch and half in length, three 
pins are abfolutely requifite; one near to’each end, dnd 
another in the middle of the fore: whereas five pins will 
always be found fully fufficient for a wound of three inches. 
and a half in extent, allowing one to be within a quarter 
of an inch of each extremity of the wound, and the others 
to be placed along the courfe of the fore at the diftance of 
three quarters of an inch from one another. 

‘The pins being all introduced and fecured in the manner 
dire€ted, nothing remains to be done, but to apply a piece of 
lint wet with mucilage all along the courfe of the wound, 
with a view to exclude, as effectually as poffible, every ac- 
cefs to the external air. 

When. the pins remain long, they generally do-harm, by 
the unneceffary irritation and confequent retra€tion of parts: 
with which they are always-attended ; and if they ate not: 
continued for’a fufficient length of time, that degree of ad: 
hefion is not produced: between the divided parts which is’ 
neceflary for their future retention; fo that the effeQ of 
the operation comes to be in a great meafure, if not-entire- 
ly, loft. 

In wounds of no great depth, for inftance of three quar- 
ters of an inch or fo, a fufficient degree of adhefion always 
takes place im the fpace of five days; and fix, or at moft fe- 
ven days, will generally be. found fufficient for wounds of- 
the greateft depth. But with refpect-to this circumftance,. 
it muft always be under{tood, that the patient’s ftate of 
health muft have a:confiderable influence on the time necef- 
fary for producing adhefion-between divided parts. 

When the pins are withdrawn, the. uniting bandage may 
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¢ ofbe applied with great advantage ; but as flips of leather 

* fpread with ordinary glie, when applied to each fide of the 
cicatrix, may, by means of ligatures properly connected 
with them, be made to anfwer the purpofe more effectually, 
this mode of fupporting the parts ought of courfe to be 
preferred. 


Stcr. II. Of the Ligature of Arteries. 


Wuew a furgeon is called immediately to a wound of 
any great artery of a limb, he fhould clap the point of his 
firiger upon the wounded artery, or make his affiftant hold 
it; cut the wound fo far open as to fee the artery fairly ; 
draw it out if it be cut acrofs, and have fhrunk among the 
fieth; or tie it like the artery of the arm in aneuri{m by 
pafling ligatures under it. When, however, the wound 
happens in fuch fituations that we cannot command the 
blood, it is better to clofe the lips of the wound, and try 
to make them adhere by means of a very fteady comprefs 
and bandage. Thus an aneurifm will form ; the operation for 
the cure of which {hall be afterwards defcribed. 

When accidents of this nature occur in any of the ex- 
tremities, and where preffure can be made with eafe on the 
fuperior part of the artery, we are poffeffed of an inftru- 
ment which never fails to put a ftop to all further lofs of 
blood: we mean the tourniquet. See Plate CCCCLXXXVII. 
fig 16. 

er he tourniquet has undergone many improvements ; but 
the one here reprefented is confidered as the belt. By means 
of it the-blood in any limb is very eafily and effectually 
commanded; and as it grafps the whole member equally, 
all the collateral branches, as well as the principal arteries, 
are equally compreffed by it. It has this material advan- 
tage too over every other inftrument of this kind, that, 
when properly applied, a fingle turn, or even half a turn, 
of the fcrew, is fufficient for producing either a flow of 
blood, or for putting a total ftop to it. ‘The manner of 
ufing it is as follows. 

Let a cufhion of three inches in length by one inch and 
half in diameter be prepared of a linen roller, tolerably 
firm, but not fo hard as to render preflure produced by it 
very painful. ‘This being placed upon the courfe of the 
principal artery of the limb, is to be firmly fecured in that 
{ituation by one or two turns of a circular roller, of the fame 
breadth with the cufhion itfelf. 

The inftrument, with the ftrap connected with it, being 
now placed upon the limb, with the handle of the fcrew on 
the oppofite fide’ of: the member to the cufhion upon the 
artery, the ftrap is to be carried round the limb dire@ly 
over the cufhion, and to be firmly connected on the other 
fide of the buckle. In thus conneéting the {trap and buckle 
together, particular attention is neceffary in doing it with 
great firmnefs; fo as that the fcrew. may afterwards operate 
with as much advantage as poflible in producing a fufficient 
degree of preffure. When proper attention is paid to this 
circumftance, a fingle turn.of the {crew proves fufficient for 
putting an entire itop to the circulation of blood in the limb: 
but when the ftrap has not originally been made very tight, 
feveral turns of the {crew become neceffary 5 atr occurrence 
which may be always very eafily prevented; and wh ich, when 
not attended to, frequently proves very embarraffing in the 
courfe of an operation. 


Various methods have been invented for fecuring arteries 


arte- by means of ligatures. ‘The practice till lately in ordinary 
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¢ ule was, by means of a curved needle, to pafs a ligature of 
fufficient ftrength round the mouth of the dleeding veffel, 
including a quarter of an inch all round of the furrounding 
parts, and afterwards to form a knot of a proper tightneds 
upon the veflel and other parts comprehended in the noofe. 
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But this method was found to give fo much pain, 
fome cafes to be attended with fuch violent convulfions, , 
not only in the part chiefly affe€ted, but of the whole body, 
that the beft practitioners have thought proper to reject ity 
and to tie up the blood-veffels by themfelves ; for it is now 
well known that even very {mall arteries are poffeffed of 
much firmnefs; and that even in the largeft arteries a flight 
degree of compreffion is fufficient not only for reftraining 
hemorrhagy, but for fecuring the ligature on the very {pot 
to which it is firft applied. 

In order to deteé& the arteries to be tied, the tourniquet, 
with which they are fecured, muft be flackened a little by 
a turn or two of the ferew; and the moment the largeit 
artery of the fore is difcovered, the furgeon fixes his eye 
upon it, and immediately reitrains the blood again by means 
of the tourniquet. Avn affiftant now ferms a noofe on the 
ligature to be made ufe of ; and this noofe being put over 
the point of the tenaculum, Plate CCCCLXXXVII. fig.17. 
the operator pufhes the tharp point of the inftrument 
through the fides of the veflel, and at the fame time pulls 
fo much of it out, over the furface of the furrounding parts, 
as he thinks is fufficient to be included in the knot which 
the affiftant is now to make upon the artery. In forming 
this ligature a fingle knot moderately drawn, and over it 
another fingle knot, is perfectly fufficient. 

When from the deepnefs of a wound, or from any other 
caufe, fome particular artery cannot be properly fecured by 
the tenaculum; in this cafe there is a neceflity of employ- 
ing the crooked needle, and the following is the method of 
ufing it. . 

‘A needle of the thape reprefented Pl. CCCCLXXXVII. 
fig. ¢4. armed with a ligature of a fize proportioned to it- 
{elf and to the veffel to be taken up, is to be introduced at 
the diftance of a fixth or eighth part of an inch from 
the artery, and pufhed to a depth fufficiént for retaining it, at 
the fame time that it is carried fully one half round the blood- 
veffel. It muft now be drawn out; and being agaia pufh- 
ed forward till it has completely encircled the mouth of 
the artery, it is then to be pulled out; and a knot to be 
tied of a fufficient firmnefs, as was already directed when 
the tenaculum is ufed. 
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Cuap. XI. Of Aneurijms. 
; 164 
Tur term Aneurifm was originally meant to fignify a Definition. 
tumor formed by the dilatation of the coats of an artery ; 
but by modern practitioners it is made to apply not only 
to tumors of this kind, but to fuch as are formed by blood 
effufed from arteries into the contiguous parts. There are 
three fpecies ; the true or encytted, the falfe or diffufed, 
and the varicofe aneurifm. : 185 
The true or encyfled aneurifm, when fituated near the The tue oF 
furface of the body, produces a tumor at firft {mall anaerer 


circumfcribed; the fkin retains its natural appearance ; 
when prefled by the fingers, a pulfation is evidently diftin- 
guifhed; and with very little force the contents of the 
{welling may be made to difappear; but they immediately 
return upon removing the preflure. By degrees the fwell- 
ing increales, and becomes more prominent ; but ftill the 
patient does not complain of pain: on preflure the tumor 
continues of an equal foftnefs, and is compreflible. After 
this, the {welling becomes large, the fkin turns paler than 
ufual, and in more advanced ftages cedematous: the pulfe 
ftill continues; but parts of the tumor become firm irom the 
coagulation of the contained blood, and yield little to pref- 
fure ; at laft the fwellmg increafes in a gradual manner, and 
ig atteuded with a great degree of pain. The fkin turns 
livid, and has a gangrenous appearance. An oozing of 
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bloody ferum occurs from the intesruments; and, if a real 
mortification do not take place, the ficin cracks im different 
parts; andthe artery being now deprived: of the ufual re 
fiftance, the blood: burfts out: with fuch force: ae to occafion 
the almoft immediate death: of the patienf. ‘hus:the dif. 
eafe’ terminates: in the large cavities of the body; but in 
the extremities we can, by means: of thé tourniquet, prevent 
the fudden termination of the difea‘e: 

When: affections of this. kind happen’ in: the larger ar: 
teries, the effeéts produced upon. the neighbouring: - parts 
are often furprifing : the foft parts not only yieldito a gieat 
extent, but even. the bones frequently undergo a great des 
gree of derangement. 

The fal/e or diffufed aneurifm: confilts-in: a wound or rup+ 
ture in an artery, producing, by the blood thrown out of 
it, a {welling inthe contiguous parts, It is moft frequently 
produced by a wound made directly into the: artery. 

The following is the ufual progrefs of the diforder. A) 
tumor, about.the fize of a hore: bean, generally: rijes at the 
orifice in the artery foon. after the difcharwe: of the blood 
has been ftopped by compreffion: At firtt itis foft, has 
a ftrong degree of pulfation, and yields a little to. preffure, 
but cannot: be. made entirely to. difappear; for here the 
blood forming the tumor bem: at: reft, begins to coagulate. 
If not improperly treated by much  preffure,. it generally re- 
mains-nearly of' the fame fize for feveral weeks. The en- 
largement however proceeds more rapidly’ in fomecafes than 
in others. Inftanees have occurred of the blood being dif. 


‘fufed over. the whole arm in the {pace of a few hours ; 
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while, on the contrary, {wellings of this kind have been 
many months, nay even years, in arriving at any confiderable 
fize. 

As the tumor becomes larger, it: does not, like the true 
aneurifm, grow much more prominent, but: rather fpreads 
and diffufes itfelf into the furrounding parts. By. degrees 
it acquires a firm confittence ; and the pulfation;. which: was 
at firft confiderable, gradually, diminifhes, till it ic fometimes 
fearcely perceptible. Ifthe blood at firft thrown out pro- 
ceed fronwam artery deeply feated, the fin preferves its na- 
tural. appearance: till: the diforder is-far advanced :. but when 
the blood gets at firft into conta& with the fein, the parts 
become ini{tantly livid, indicating the approach of mortifica- 
tion; and a reab fphacelus' has fometimes been induced. 
The tumor at firtt produces little uneafinefs; but as it in- 
ereafes in fize, the patient complains of fevere pain, ftiff- 
nefs, numbnefs,. and immobility of the whole joint ; and 
thefe fymptoms continuing to augment, if the artery be 
large, and afliftance net given, the teguments at laft burtt, 
and death muft enfue. 

When am artery is. punGtured through a vein, asin blood- 
letting at the arm, the blood generally rufhes into the yield- 
ing’ cellular fubftance, and there fpreade fo as to {lut'the fides 
of the’ vein together... But in fome inftances where the artery 
happens to be in contac with the vein, the communication. 
opened has beew preferved; and the vein not being fufficiently 
frongfor refifling the impulfeof the artery,mut confequently 
be dilated. This is-a varicofe'aneurifm. It was firft accu- 


rately defcribed by Dr Hunter, and fince that time has been : 


frequently obferved by different pratitioners. Here the fwell- 
mg is entirely confined to the veins. Soon after the injury 
the vein immediately communicating with the artery begins 
to fwell, and enlarge gradually. If there be any confiderable 
eommunications.in the neizhhourhood, the veins which. form’ 
them are alfo. enlarged. ‘I'he tumor difappears. upon pref- 
fare, the blood contaimed> in it being chiefly puthed for- 
wards in its courfe towards. the heart ; and when the tumor 
is large, there is a. fingular tremulous motion, attended with 


ERY, 2 
# perpetual hiffing noife, 
a {mall aperture. 

If a ligature he applied. upon the limb immediately below 
the {welling, tight enough to ftop the pulfe in the under 
part of the member, the {welling difappears by preflure, bur 
returns Immediately upompthe preffure being removed, If, 
aiter the {welling is removed by preflure, the finger be 
placed upon the orifice in the artery, the veins remain per- 
fectly flaccid till the preffure is taken off. If the. trunk of 
the’ artery be comprefled. above the orifice fo-as effectually 
to: lop: the: circulation, the tremulous motion and hiflinge 
immediately ceafe ;: and if the veins be now emptied by, pref. 
fure, they remain fo till the compreffion upon the artery 
be removed. If the vein be compreffed:ai little above, ag 
well as below the tumor,. all the blaod may generally, 
though not always, be pufhed through the orifice into the 
artery ; from whence it immediately returns on the preflure 
beine difeuntinued. 

When: the dileafe: has continued long,. and the dilatation 
of the veins has become contiderable, the trunk of the. artery 
above the orifice generally becomes greatly enlarged, while 
that below becomes proportionably imall; of conlequence 
the pulie inthe under part of the member is always: more 
feeble than’ in the found limb: of the oppofite fide. 
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The caufes producing: aneurifms, in general, are a natural Caufi 


difeafe of the arteries. 
may readily produce the difeafe ;, or theyimay arife, efpecial- 
ly im the internal parts of the body, from: great bodily, 
exertions. ‘They ate likewife produced by: wounds of the 
coats’ of the arteries, as now and: then happens. im blood. 
letting at the arm; or fiom acrid matter contained in a 
neighbguring fore; or from: the deftru€tion: of jurreunding 
parts, by which the natural fupport is: removed. 

Aneurifms have frequently been miftaken for abfcef 
fes and other colleGions, of matter, and have been: laid 
open: by incifion ; on which account great attentionis fome- 
times required to make the proper diftin@ions © In: the 
comimencementr of! the difeafe the pulfation in the tumor is 
commonly fo ftromy, and other concomitant. circumfances 
fo evidently point out. the nature of the diforder, that little 
or no: doubt refpeéting it can. ever take place ;, but in the 
more advanced itazes of the difeafe, when: the {welling has: 
become large and has loft its pulfation,, nothing. but. a mi- 
nute attention to the previous. hiftory. of the café can enable 
the practitioner to form:a judiyment of its nature. 

Aneurifms may be confounded with  foft encytted tumors; 
fcrophulous fwellmgs,: and abfceffes fituated {o near to an 
artery: as to: be affeéted by its pulfation.’ But one fymptom, 
when connected with ftrong: pulfation, may always lead to 
a certain determination that the fwelling is of the aneurilma} 
kind, viz. the contents of the tumor being made eafily to 
difappear upon: preffure, and their returning on the coms 
preffon being removed. The want of this circumtftance, 
however, ought not to convince us. that it is not-of that 
nature; for it frequently happens, efpecially in the advanced 
ftages: of anearifms, that their contents: become fo frm that 


no effeét-is produced upon them by preflure. Hence the. 


propriety, in doubtful cafes, of proceeding as-if the difeate 
was clearly of the ancurifmal kind. 


In. the. prognofis, three: circumftances’ are chiefly: to. be Pe 


attended to; the manner in which the difeafe appears to 
have been produced, the part of the body im which the 
{welling isiituated, and the age and habit of the body of 
the patient. 


If an aneurifm has: come forward ima gradual manner,. 
without any apparent injury done to the part, and not fue: . 


ceeding any violent bodily: exertion, there will be reaion-to 
fuppofe 


Thus a partial debility of their coatsaneur 
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ss fuppofe that the difeafe depends wpon-a general affection 


ae 


either of the trunk in which it occurs, or of the whole 


arterious fyftem. Tw fuch cafes art can give little afiftance ; 
whereas’ if the tumor has fueceeded an external accident, 
an operation may be atrended’ with fuccefs. 

In the varicofe aneurifm amore favourable prognofis may 


-# generally be given than in either’of the other two {pecies. It 


a; 


does not proceed {fo rapidly; when iv has arrived at a certain 
length, iit does not afterwards acquire much additional fize ; 
and it may be fuftained without much inconvenience fora 
great number of years, As long as ihere is reafon to €x- 
ped this, the hazard which almott always attends the opera- 
tion ought to be avexled. 

In the fecond’ volume of the London Medical Obferva- 
tions, two cafes are related by Dr Hunter of the varicofe 
aneuriftm. One of them at that time was of 14 years 
flanding, and the other had fubfifted tor five years, without 
there being any neceffity for an operation. And in vol. iit, 
of the fame work a fimilar cafe of five years: duration is 
related by Dr Cleghorn. 

Ina letter afterwards from Dr Hunter to Mr Benjamin 
Bell, thee Doétor fays, “ The lady in whom I firft obferved 
the varicofe aneuri{m is now living at Bath in good health, 
and the arm is inno fenfe worfe, although it 1s now 35 
years fimce the received the injury:” and the Door farther 
obferves, that he never heard of the operation’ being per- 
formed for the varicofe aneurifm which was known to be 
fuch. 

Mr Bell fays, he was informed by Dr William Cleghorn 
of Dubilin, that the cafe of varicofe aneurifm, related in the 
3d volume of the London Medical Obfervations, remained 
nearly jin the fame ftate as at the time that account of it 
was mace dut,. which included a period of at leaft' 20 years; 
only that the veins were rather more enlarged. ‘The patient 
recovered, and the limb became nearly as ftrong and fervice- 
able as the other. Mr Pott alfo met with three different 
inftances of this’ {pecies of aneurifm ; and’ obferves, that the 
Operation never became neeeffary in any of them. 

Among other inftances of varicofe aneurifm-which have 
appeared here, a young man from Paifley was examined 
feveral years ago by different’ fargeons of this place. 
difeafe was very clearly marked, and no operation was ad- 
vifed:; He was’ afterwards found ferving in the navy, 
where he underwent great fatigue without amy incon- 


venience’ from the aneurifm, though then: of 13 years: 


flanding. 

But though this anenrifm, when it has arrived ata certain 
fize, commonly remains ftationary, and may be borne with- 
out much inconvenience for a long time, this is not always 
the cafe; for fome: inftances have oecurred, where the: dif- 
eafe wais attended with great uneafinefs, and where the ope- 
ration was performed with much difficulty. 

In judging further of the probable event of aneurifms in 
general, the fituation of the tumor next requires atten- 
tion. When it is fo fituated that no Itgature or effectual 
compre‘fion can be applied for flopping the circulation im 
the part, if the artery be large, there would be the:ereat- 
eft damger in opening it. In this cafe therefore the moft 
fatal confequences are to be apprehended. 

When-aneurifms are fituated near the upper parts of the 


extremities, furoeons have been hitherto: doubtful: whether,. 


after tying up the humeral or femoral arteries, the lower 


parts oif the limb would’ be fupplied with blood ; and: thv’- 


feveral fuccelsful inftances of performing that operation have 
been publifhed, the fuccefs has been pretty generally a- 


feribed. to unufual- branching of the great arteries of thofe, 


patient:s; on whom the operation was performed, above the 
aneurifim. Mr John Bell, however, ia his late very inge: 


. 


‘a full confultation was to be called. 
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nious anddmportant: Difeaunfes on Wounds, had proved; to our Ancurifm’ 


fatisfa@ion at leaft, that the inofculations which take place 


reer erated 
Part I. 


between. the internal iliac and the arteries of the leg, by pic, 2, 


means. of the gluteal arteries and. the profunda femoris, are 
in every cafe {officient to: fupply nourifhment to the limb ; 
that the fame is the cafe in the arm; and’ that therefore 
in every aneurifm. even. of the humeral or femoral artery, 
we ought: to perform the operation. 


‘ re 
Several inftances of Rema-k< 


fuccefs are’ there related ; among others, an operation per-able anes+ 


formed by Mr J. Bell’ himfelf, which, as it is perhaps the" 
greateft that: has hitherto beem performed, we fhall here a- 
bridge for the gratification of our readers. A leech-catcher 
fell as he-was flepping out of a boat; anda pair of long- 
pointed {ciflars pierced his hip exactly over the fciatic: notch, 
where the great iliac artery comes out from the pelvis. The 
artery bled furioufly: the patient fainted. The furgeon 
eafily ftopt up: the wound, as It wag very narrow and deep, 
and healed it. A great tumor foon formed. The man 
travelled from the north country in fix weeks to the Edin- 
burgh infirmary, with a prodizious tumor of the hip, the 
thigh rigidly contraéted, the ham bent, the whole leg thrunk - 
and cold and ufelefs. ‘There was no pulfation nor retrocel- 
fion of blood on preffure'; but the diftenfion- was attended 
with great pain, and the man was extremely anxious to have 
an operation performed. - Though there was little doubt of 
its being aneurifm, it might bea great abfcefs. It was: re- 
folved therefore to make a {mall incifion, and.juft toucl the 
bag with the point ofa lancet, and it it contained blood, - 
Mr Bell accordingly” 
made an. incifion two inches and an half in length; the 
great fafcia formed the coat of the tumor, and under it 
were feen the fibres of the great gluteus mifcle. As. 
foon ae it was opened. at one point, great clots of blood: 
came out; and Mr Bell, after being certain that it was an 
aneurifm of the @reat artery of the thigh, clofed up tke 
wound with a tent-like comprefs, put the patient to. bed, 
and a’ pupil held his hand om the hip. This’ was: done 
at one o’clock; at four the confultatiom met, and the 
operation was performed. On making an incifion eight 
inches long, the blood was thrown out with a whifhine 
noife, and’ with fuch ivnpetuofity, that the affiftants were 
covered with it. 1n a moment twenty hands. were about 
the tumor, and the bar was. filled with fponges: arid cloths » 
of all kinds; the blood, however, fill made its. way ; and 
the man who had‘fupported himfelf on his elbow, fell down; 
his arms and head’ hung down, he uttered two or three 
heavy groans, and’ they thought him dead. At that critical 
moment’ Mr Bell ran the biftoury npwards- and downwards, . 
and at once made the wound two feet long; thruft his: hand 
to the bottom of the tumor, felt the warm jet of blood, put 
his finger on the mouth of the artery, the pulle of whiclt 
he felt diftin@ly ;. which firft-aflured him that the man was 
alive. ‘The artery was then tied; and.when Mr Bell lifted 
up his’ finger, it was difcovered to be the. pofterior iliac 5. 
that it had been cut: fairly aerofs, and had bled with oper 
mouth. The patient was fo low, that after drefling’ the 
wound, they were obliged ‘to bring in a-bed, and leave him® 
to fleep'n the operation room. -He was cured of this great 
wound in Iefs than feven months, and afterwards «recovered 
the ufe of his lee completely: 
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In every: café of aneurifm, the ule of preflure has been Effeds of © 


indiferiminately recommended, not only in the incipient pes 
riod of the dijeafe, but even in-its more advaneed ftages. 

In the diffufed or-falfe aneuri{m, as preffure'cannot’ beap- 
plied to the artery aléne, without at the fame’ time affecting 
the refluent veins; .and-as this, by producing an increated 
refiftance to the arterial pulfations, muft :orce an additional 
quantity of blood.to the orifice in the artery—no advantage 
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rcflure in 
aneurifimes 
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Aneurifm:-ig to be-expeéted from it, thotgh it may be. produstive of 
‘ mifchief, 

In the early ftages of encyfted anenrifm, while the blood 
can be yet preffed entircly out of the fac into the artery, it 
often happens, by the ufe of a bandage of foft and fome- 
-what elaftic materials, properly fitted. to the part, that much 
may be done in preventing the {welling from receiving any 
degree of increafe; and on fome occafions, by the continued 
fupport thus given to the weakened artery, complete cures 
chave been at laf obtained. In all fuch cafes, therefore, 
particularly in every inftance of the varicofe aneurifm, much 
‘advantage may be expeéted from moderate preffure. 

But preffure, even in encyfted aneurifm, ought never to 
be carried to any grect length; for tight bandages, by pro- 
ducing an immoderate degree of reaétion in the containing’ 
parts to which they are applied, inftead of an{wering the 
purpofe for which they were intended, have evidently the 
contrary effet. Indeed the greateft length to which pref- 
fure in fuch cafes ought to go, fhould be to ferve as an eafy 

174 _ fupport to the parts affected, and no farther. 
Method of Jp performing the operation for aneurifm, the frft ftep 
Feteeneé ought to-be to obtain a full command of the circulation in 
tion for the inferior part of the member by means of the tourniquet. 
aveurifm, This being done, the patient fhould be fo placed, that the 


‘difeafed limb, on being ftretched on a table, is found to be . 


of a proper height for the furgeon; who, as the operation 
is generally tedious, ought to be feated. The limb being 
properly fecured by an affiftant, the operator is now with 
the {ealpel, Plate CCCCLXXXVIL. fic. 18. to make an in- 
cifion through the fkin and cellular fubftance along the whole 
courfe of the tumor; and as freedomin the remaining parts 
of the operation is here a matter of much importance, it is 
even of ufe to carry this external incifion half an inch or fo 
both above and below’the farthett extremities of the {wel- 
ling. 

All the effufed blood ought then to be wiped off by 
means of a fponge; and the fofteft part of the tumor be- 
ing difcovered, an opening ought there to be made into it 
with the lancet, Plate CCCCLXXXVII. fig. 19. large 
enough for admitting a finger of the operator’s left-hand. 
This being done, and the finger introduced into the cavity 
of the tumor, it is now to be laid open from one extremity 
to the other, by running a blunt-pointed biftoury, Plate 
CCCCLXXXVII. fig. 20. along the finger from below up- 
wards, and afterwards from above downwards, fo as to lay 
the whole cavity fairly open. 

_ The cavity of the tumor being thus laid freely open, all 
the coagulated blood is to be taken out by the fingers of 
the operator, together with a number of tough membra- 
nous filaments commonly found here. The cavity of the 
tumor is now to be rendered quite dry, and free from the 
blood which, on the firft opening of the fwelling, is dif- 
charged into it from the veins in the inferior part of the 
member : the tourniquet is then to be flackened to difcover, 
not only the artery itfelf, but the opening into it, from 

175 _ whence the blood collected in the tumor has been all along 
Method of difcharged. ~ This being done, the next point to be deter- 
fecuring 4 Mined is the manner of fecuring this opening into the ar- 
OE che aie MOE, fo as to prevent in future any farther effufion of blood. 
ry, Various means have been propofed for accomplifhing this ; 

but the effects of ail of them may be comprehended under 


176 the three following heads. 
By aftrin-. 1. The effeéts of ligature upon a large artery having on 
gents, _ fome occafions proved fatal to the inferior part of the mem. 
ber, it was long ago propofed, that fo foon as the opening 
into the artery has been-difcovered, inftead of applying a 
ligature round it, which for certain is to obliterate its ca- 


vity entirely, a piece of agaric, vitriol, alum, or any other And 
aftringent {ub{tance, fhould be. applied to the orifice, in or 
der if poffible to produce a reunion of its fides. 

2. Upon the fame principle with the preceding, viz. that or 
of ftill preferving the circulation in the artery, it was feveral ture 
years ago propofed by an eminent furgeon of Newcaftle, Mr 
Lambert, that the orifice in the artery fhould be fecured by 
means of the twifted future. A fmall needle being puthed 
through the edges of the wound, they are then direéted to 
be drawn together by a thread properly twifled round the 
needle, as was formerly directed when treating of futures, 

Strong objections, however, occur to both of thefe me. Ima 
thods. In the firft place, no aftringent application with 
which we are acquainted is poffefled of fuch powers as to 
deferve much confidence. In almoft every inftance in which 
they have been ufed, the hemorthagy has recurred again 
and again, fo as to prove very diftrefling, not only to the 
patient, but to the practitioner in attendance ; little or no 
attention is therefore to be paid to remedies of this kind in 
ordinary practice, 

Mr Lambert’s method of ftitching the orifice in the ar. 
tery is certainly ‘a very ingenious propofal; and would in 
all probability, at leaft in moft inftances, prove an effeCtual 
ftop to all farther difcharge of blood: but as we have yet 
only one inflance of its fuccefs, little can be faid about it. 
Two material objections, however, feem to occur to this 
practice. One is, that in the operation for the aneurifm, 
in almoft every inftance, a very few only excepted, the ar- 
tery lies at the back-part of the tumor; fo that when all the 
collected blood is removed, there is fuch a depth of wound, 
that it muft be always a very, difficult matter, and on many 
occafions quite impracticable, to perform this nice operation 
upon the artery with that attention and exaGinefs which, in 
order to enfure fuccefs, it certainly requires. But there is 
another very material objection. By introducing a needle 
through the fides of the orifice, and drawing thele together 
by a ligature, the cavity of the artery mutt undoubtedly be 
at that point much diminifhed. Indeed Mr Lambert, in hig 
account of the cafe in which this operation was performed, 
acknowledges that the diameter of the artery was thereby 
diminifhed. Now the paflage of the blood being thus con. 
tracted at one point, the impulfe upon that’ particular part 
muft be very confiderable: So that the very remedy em. 
ployed for the cure of one fpecies of aneurifm, will in all 
probability prove a very powerful agent in inducing another ; 
for the blood being thus obftruéted in its ufual courfe, there 
will be no fmall danger incurred of a dilatation being pro- 
duced immediately above this preternatural ftri@ure. 

3- Neither of the methods we have yet been confider- 
ing being found eligible for fecuring the orifice in the ar- 
tery, we fhall now proceed to defcribe the ordinary manner 
of performing this operation ; which confifts in obliterating 
the arterial cavity entirely by means of ligatures. 

‘The artery being laid bare in the manner-direéted, and all a 
the coagulated blood being carefully removed from the ca- doing 
vity of the tumor, on the tourniquet being now flackened ligatu 
fo as to bring the orifice in the artery into view, a {mall 
probe curved at the extremity is to be introduced at the 
opening, in order to raife the artery from the neighbouring 
parts, fo as that the furgeon may be enabled with certainty 
to pafs a ligature round it, without comprehending the con- 
tiguous nerves, which in general run very near to the large 
blood-veffels of a limb. By this precaution the nerves may 
be always avoided; and by doing fo, a great deal of mil- 
chief may be prevented, which otherwife might fupervene. 
When the diforder is fituated either in the ham, or in the 
ufual part of blood-letting in the arm, bending the jaints of . 
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the knee or of the elbow, as it relaxes the artery a little, 
renders this part of the operation more eafily effefted than 
when the limbs are kept fully ftretched out. 

The artery being thus gently feparated from the conti- 
guous parts, a firm waxed ligature muft be paffed round it, 
about the eighth part of an inch or fo above the orifice, and 
another muft in the fame manner be introduced at the fame 
diftance below it. 

The ligatures being both finifhed in the manner dire&ed, 
the tourniquet is now to be made quite loofe ; and if no 
blood is difchared at the orifice in the artery, we may then 
reft fatisfied that the operation is fo far properly com- 
pleted. 

The wound is now to be lightly covered with foft lint, 
with a pledgit of any emollient ointment over the whole ; 
and a comprefs of linen being applied over the dreffings, all 


the bandage in any degree requilite is two or three turns 


of a roller above and as many below the centre of the 
wound, making it prefs with no more tightnefs than is ab- 
folutely neceflary for retaining the application we have juft 
now mentioned. 

The patient being now put into bed, the member fhould 
be laid in a relaxed pofture upon a pillow, and ought to be 
{o placed as to create the leaft poffible uneafinefs from the 
poflure in which it is laid. 

As the operation for the aneurifm is always tedious, and 
produces much pain and irritation, a full dole of laudanum 
fhould be given immediately on the patient being got into 
bed. In order to diminifh fenfibility during fome of the 
more capital operations, different trials have been made of 
opiates given an hour or fo before the operation. On 
fome occafions this proved evidently very ufeful; but in 
others it feemed to have the contrary effeét; particularly in 
weak nervous conttitutions, in which with any dofes, how- 
ever {mall, they appeared to be rendered more irritable and 
more fufceptible of pain, than if no opiate had been given. 
Immediately after this operation, however, an opiate ought 
to be exhibited, to be repeated occafionally according to the 
degrees of pain and reftleffnefs. 

In fome few cafes of aneurifm, it has happened that the 
pulfe in the under part of the member has been difcovered 
immediately after the operation. This, however, isa very 
rare occurrence: For as this diforder is feldom met with in 
any other part than at the joint of the elbow as a’ confe- 


quence of blood-letting, and as: it-rarely happens. that the 


brachial artery divides till it pafles an inch or two below: 
that place, the trunk of this artery is therefore moft fre- 
quently wounded ; and when, accordingly, the ligature, in 
this operation, is made to obliterate the: paflage of almoft 
the whole blood which went to the under part: of the arm, 
there cannot be the leaft reafon to expe& any pulfation at 
the wrift, till in a gradual manner the anaftomofing branches 
of the artery have become fo much enlarged as to tranfmit 
fuch a quantity o* blood to the inferior part of the member 
as is fufficient: for ating as a ftimulus to the larger branches 
of the artery. 

Immediately after the operation; the patient complains-of 
an unufual numbne/s or want of feeling in the whole mem- 
ber ; and as it generally, for.a few hours, becomes: cold, it 
is therefore right to keep it properly covered with warm 
foft flannel ;and in order to ferve as-ayentle ftimulus to the 
parts below, moderate friGtions appear to be of ufe. In the 


fpace of ten or twelve hours from the operation, although. « 


the numbnefs {till continues, the heat’ of the parts generally: 
begins to return; and‘it frequently. happens, in the courfe 
of a few hours more, that all the inferior part of the mem- 
ber becomes even preternaturally warm. 


Immediately after this operation, the want.of feeling in 
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the parts is often very great; and in proportion as the cir- Aneurifm 


culation in the under part of the member becomes more con. 
fiderable, the degree of feeling alfo augments. If we could 


_fuppofe the nerves of the parts below to be always included 


in the ligature with the artery, that numbnefs which fuc- 
ceeds immediately to the operation might be eafily ac- 
counted for; but it has been alfo known to happen when 
nothing but the artery was fecured: by the ligature. 

In the mean time, the patient being properly attended 
to as to regimen, by giving him cordials and nourithing 
diet when low and reduced, and confining him to a low 
diet if his conftitution is plethoric, the limb being ftill kept 
in an eafy relaxed pofture, towards the end of the fourth or 
fifth day, fometimes much fooner, a very weak. feeble pulfe 
is difcovered in the under part of the member, which beco- 


ming ftronger in a gradual manner, the patient in the fame- 


proportion recovers the ufe and feeling of the parts. 

So foon as there is an appearance of matter having form- 
ed freely about the fore, which will {eldom happen before 
the fifth or fixth day, an emollient poultice thould be ap- 


plied over it for a few hours, in order to foften the dreflings, - 


which may be then removed. At this time the hgatures 
might be taken away ; but as their continuance fora day 
or two longer can do no harm, it is better to allow them 
to remain till the fecond or third drefling, when they either 
drop off themfelves, or may be taken away with perfect 
fafety. The dreffings, which fhould always be of the foft- 
eft materials, being renewed every fecond or third day ac- 
cording to the quantity of matter produced, the fore is in 
general found to heal very eafily ;. and although the patient 
may fora confiderable time complain of great numbnefs and 


want of ftrength in the whole courfe of the difeafed limb, - 


yet in moft inftances a very free ufe of it is at laft obtain. 
ed. 


from this danger for a-great length of time. 
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Very often after the. artery feems to be‘fecured it. gives Hemorrhae 


way, and fatal-hemorrhagies enfue ;. nor is the patient free vies often 


In one of Mr fucceed thes 


Hunter’s operations the artery gave.way on the 26th oe ies 


It is to this- difficulty of procuring adhefion between the. 
fides of the artery. that a great part of the danger. of this 
operation is-to be afcribed. 


Of Affettions of the Brain from: Exter- 


nal. Violence-- 


Cuap. XII. 
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WHEN the brain is comprefled, a fet of fymptoms enfue symptoms 
extremely dangerous, though fometimes’ they do not makeo 


their appearance till after a confiderable interval. 
whatever time they appear, they are uniformly of the fame 
kind, and are. in. general as. follow: drowfinefs, . giddinefs, 
and ftupefaGtion, dimnels.of fight,.dilatation.of the pupil ; 
aad, where: the injury done to-the head is great, there is 
commonly a dilcharge of blood from the. eyes, nofe, and 
ears; Sometimes the fra€tured bone can be. difcovered 
through the integuments, at others it cannot.. There is an 
irregular and oppveffed pulfe, and {noring or apoplectic fter- 
tor in breathing. ‘There. is likewife. naufea and vomiting, 
with an.involuntary difcharge of feces-and urine. Among 
the mufcles of:the extremities and. other parts, there is lofs 
of voluntary metion, convullive tremors in fome parts of the 
body,.and palfy in others, efpecially in that fide. of.the bo- 
dy which is oppofite to the injured part of the bead. 

Some of the milder of thefe fymptoms, as vertigo, ftupefac- 
tion, and a temporary lofs of {enfibility, are frequently indu- 
ced by flight-blows upon the.head, but commonly foon difap- 
pear, either by reit alone,-or by the means to be afterwards 
pointed out. But when any other fymptoms enfue, fuch as dis 
latation of the pupils, and efpecially when much blood ‘is 

dak. 


b 


f compref4 


But at fion of the 
ral 


Nn. 


128 
Fradture 


& WV 
ahd ad ne tl thageedl from the eyes, nofe, and ears, and that there is 
fion of the 20 Jovoluntary difcharge of -feoes and urine, it may be wrea- 
Cranium, fonably concluded that compreffion of the brain is induced. 

&e. "The cavity-of the cranium, in the healthy and natural 
Lamy ftate, is everywhere completely filled by the ‘brain ; whatever 
‘therefove diminifhes*that cavity, will prodage a compreffion 
of the ibrain. 

The caufes producing fuch a diminution ‘mey be of vari- 
ous'kinds, as fra€ture and depreffion of the bones of the cra- 
nium’; ‘the forcible introdu€tion of any ‘extraneous body into 
the cavity of the cranium ; effufion of blood, ferum, pus, or 
‘any other ‘matter ; the thicknefs of the bones.of the cranium 
in certain -difeafes, as in ues venerea, rickets, or {pina ventofa; 
-or water collected in hydrocephalous cafes. ‘The firft fet of 
caufes {hell be -confidered in their order. Vhe four Jatt 
mentioned belong ‘to the province of the phyfician, and have 
‘been confidered in a former part -of this Work. 


Of Fraéure and Depreffion of the Cranium produ- 
cing Compreffion of the Brain. 


184 
Maufes. of 
ithefe. 


Sect. 1. 


Fracrures of the cranium have been differently diftin- 
guifhed by different authors ; ‘but it feems fufficient to di- 
vide them into thefe attended with depreflion, and thofe 
avhich are not fo, 5 

In fraéture and depreffion of the -cranium, the treatment 
ought to be,—to difeover the fituation and extent of the 
fracture ;—to obviate the effeéts of the injury done to :the 
‘brain, by raifing or removing all the -depreffed .parts of ‘the 
‘bone ;-——to endeavour to complete the cure by proper dref- 
£85 fings, ‘and attention to the after treatment. _ 

Method cf When the'teguments correfponding to the injury done ‘to 
@ifcovering the ‘bone are cut ‘or lacerated, and, ‘as is fometimes the cafe, 
the fitua- entirély removed, the flate of thefra@ture is immediately dif- 
stion of frac- : : i 
tures of the covered 3 but when the integuments of the fkull remain en- 
etanium, tire, even thourh ‘the general fymptoms of fraéture be pre- 
fent, there is fometimes ‘much difficulty m/afcertaining it. 
“When, ‘however, any external injury appears, particularly 
a tumor from ‘a‘recent contufion, attended by the {ymptoms 
already defcribed, there can be no doubt of the exiftence of 
a fracture. ‘But it fometimes*happens that compreffion ex- 
aifts without the fmalleft appearance oftumor. In fuch.cafes, 
the whole head ought to be fhaved, when an inflammatory 
fpot may frequently be obferved. ‘Sometimes the place of 
the fra€ture has Leen difcovered ‘by the patient applying the 
hand frequently on or near fome particular part of the head. 

When ‘the fymptoms of a comprefled brain are evidently 
marked, ‘no ‘time ought to be loft in fetting about an exa- 
mination ef the ftate of the cranium, wherever appearances 
point out, or even lead us to conjeGture, in what part a frac- 
ture may be fituated. ‘For this purpofe an incifion is to be 
made upon the fpot through the integuments to the furface 
of the bone, which mutt be fufficiently expofed to admit of 
@ free examination. 

Some authors have recommended a crucial incifion; others 
one in form-of-the letter I’; while many advife a confider- 
able part of the integuments te be entirely removed. But 
as it is more agreeable to the prefent mode of praGice ‘to 
fave as much of the fkin as poffible, a fimple incifion is ge- 
nerally preferred, unlefs the fra€ture run in different direc- 
tions, and then the incifion muft vary accordingly. It will 
frequently happen, that a confiderable part of the interu- 
ments muft be feparated from the fkull, in order to obtain a 
diftinG view of the full-extent of the fracture; but no part 
of the integuments is to be entirely removed. 

When ‘blood-veffels of any confiderable fixe are divided, 
either ‘before or in time of the-examination, they ought to 
be allowed:to blood freely, as inno cafe whatever is the lofs 
of blood attended with more advantage than the prefent. 
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When, however, it appears that the patient has lof a fuffi- Fr 


cient quantity, the veffels ought to be fecured, 

After the integuments have ‘been divided, if the fkull be 
found to be fraftured and deprefled, the nature -of the.cafe is 
rendered evident; but even where there is no external appear- 
ance of traéture, tumor, difcoloration, or other injury, if the 
patient continue to labour under fymptoms of a compreffed 
brain, if the pericranium has been feparated from the bone, 
and efpecially if the bone has loft its natural appearance, 
and has acquired a pale white or dufky yellow hue, the 
trepan ought to be applied without hefitation at the place 
where thefe appearances mark the principal feat of the jin. 
jury. 
Ann, although no mark either of fra€ture or of any 
difeafes underneath fhould appear on the outer table of the 
bone, yet there is a poffibility that the inner table may be 
fractured and deprefled. ‘This indeed is not a common oc- 
currence, but it happens probably more frequently than fur- 
geons have been aware of ; and where it.does happen, the in- 
jury done to the brain is,as great, and attended with as: much 
danger, as where the whole thicknefs of the bone is beat in. 
‘he application of the trepan is therefore neceflary. 

But if, after the application of the trepan, it happens 
that no mark of injury appéars either in the outer.or in- 
ner table in that-part, or in the dura mater below it, and 
that the fymptoms.of a compreffed brain {till continue, a 
fracture in fome other part is to be fufpeGted; or that kind 
of fraéture termed by pratitioners counter fifure, where the 
fkull is fra€@tured and fometimes deprefled on the oppofite 
fide to, or at a diftance from, the part where the injury was 
received. This is ‘fortunately not a very frequent .occur- 
renee, and has even been doubted by fome ; but different in- 
ftances of it have, beyond all queftion, been found. If 
therefore the operation of the trepan has been pertormed, 
and no ‘fracture is -difcovered, no extravafation appears 
on the furface of the brain; and if blood-letting and other 
means ufually employed do not remove ‘the fymptoms 
of compreffion, the operator is to fearch for a fra€ture on 
fome other part. The whole ‘head fhould again be exami- 
ned with much accuracy ; and, by prefling deliberately but 
firmly over every part of it, if the fmalleft degree of fenfi- 
bility remains, the patient will fhow figns of pain, either by 
moans«or by raifing his hands, when preffure is made over 
the fraétured -part. In this way fractures have been fre- 
quently dete&ted, which :might otherwife have been cona- 
cealed. 
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Having now confidered every thing preparatory to the Me 


operation of the trepan, we fhall next point out the means he 


belt adapted for the removal or'elevation of a depreffed por-*” 
tion of the bone. tin 


g j 


~ . e - ‘ fed 1) 
The firft thing toe be done is, after fhaving the head, to of th 
make an incifion.as deep 2s the bone, and direGtly upon the ning 


courfe of the fraéture. 

The patient ought to be laid on a.table, with a mattrefs 
under him, while his ‘head is placed upon a pillow, and fe- 
cured by an affiftant. When the extent of the fragture 
has been determined, and the bleeding from the incifion 
ftopped, the depreffed bone is now to be elevated ; but pre- 
vious to this :it is neceflary to fearch for detached pieces. 
Shouldiany be found, they ought to-be removed by a pair of 
forceps adapted to thts purpofe. ‘By the fame inftrument 
any fplinters of bone which may have:been beaten in may 


¢ be removed but when a part of the bone is beaten in-be- 


yond ‘the level of the reft of the cranium, as much of the pe- 
ricramium is then to ‘be removed by a rafpatory, Plate 
CCCCLKXX XVIII. fig. 21. as will allow the trephine, Plate 
CCCCLXXXVIIL.fig.22.to be applied; or, if the operator 
incline, for :the fake :of difpatch, he may ufe the — 
a ate 
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When the full is injured over a future, and it is not i ie) 
thought advifable to ufe the trepan, a perforation ought to rae a fey 


be made on each fide of the future, efpecially in young fub- Cranium, 


»XIL § 

Plate CCCCLXXXVITI. fig. 23. and 24.; or the operation 
ref- may be begun and finifhed with the trephine, while the trepan 
"€ may perform the middle and principal part of the work. 


'’ This part of the work is begun by making a hole with the jeéts, in whom the dura mater adheres more ftrongly than = &c. 
perforator (fig. 24.), which is {crewed on to the lower end in adults; becaufe there cannot be a free communication 
of fig. 23. deep enough to fix the central pin of the tre- between the one fide and the other, on account of the at- 
phine, in order to prevent the faw from flipping out of tachment of that membrane to the future. 187 


its central courfe, till it has formed a groove fufficiently 
deep to be worked fteadily in; and then the pin is to 
be removed. If the bone be thick, the teeth of the faw 
muft be cleaned now and then by the brufh (fig. 25.) 
during the perforation, and dipped in oil as often as it is 
cleaned, which will confiderably facilitate the motion, and 
‘render it more expeditious; making it at the fame time 
much lefs difagreeable to the patient, if he poffefs his fenfes. 
That no time may be loft, the operator ought to be provi- 
ded with two inftruments of the fame-fize, or at leaft to have 
two heads which can be readily fitted to the fame handle. 

After having made fome progrefs in the operation, the 
groove ought to be frequently examined with a pick-tooth, 
or fome fuch inftrument, in order to difcover its depth ; and 
if one fide happen to be deeper than the other, the operator 
ought to prefs more on that fide which is fhallowett.. Pre- 
cautions are more particularly neceflary when the operation 
is performed upon a part of the full which is of an unequal 
thicknefs, efpecially after the inftrument has paffed the di- 
ploe. And though it be faid by writers in general that the 
inftrument may be worked boldly till it comes at the diploe 
(which is generally known by the appearance of blood), 
yet the operator fhould be upon his guard in this point, ex- 
amining from time to time if the piece be loofe, left thro’ 
inadvertence the dura mater be wounded ; for in fome parts 
of the fkull there is naturally very little diploe, and in old 
fubjets fcarcely any. It ought likewife to be remembered, 
that the fkulls of children are very thin. When the piece 
begins to vacillate, it ought to be{napped off with the for- 
ceps (fig. 26.), or levator (fig. 26. a); for the fawing 
ought by no means to be continued till the bone be cut quite 
through, otherwife the inftrument may plunge in upon the 
brain, or at leaft injure the dura mater. If the inner edge 
of the perforation be left ragged, it is to be fmoothed 
with the lenticular (fig. 28.4), to prevent it from irritating 
the dura mater. Particular care is to be taken in ufing 
the inftrument, left it fhould prefs too much upon the 
brain. 

The next ftep is to raife the deprefled part of the bone 
with the levator, or to extraét the fragments of the bone, 
grumous blood, or any extraneous body. -After this, if 
there appear reafon to apprehend that blood, lymph, or mat- 
ter, is contained under the dura mater, it ought to be cau- 
tioufly opened with a lancet, endeavouring to avoid-the 
plood-veffels running upon it, or lying immediately un- 
der it. < 

When the trepan is to be ufed on account of a fiffure in 
which the bone will not yield, the inftrument fhould be ap- 
plied fo as to include part of it, if not direétly over it, as it 
is moft probable that the extravafated fluid will be found 
dire&tly under it. And when the fiffure is of great extent, 
it may be proper-to make a perforation at each-end, if the 
whole can be conveniently brought into view; and in fome 
cafes feveral perforations may become neceflary. 

When it is propofed to make feveral perforations to re- 
move deprefied fragments of the bone which are firmly fix- 
ed, and having the internal furface larger than the external, 
or to raife them fufficiently, it is neceffary to apply the tre- 
pan as near the fra¢tured parts as poflible; making the per- 
forations join each other, to prevent ‘the trouble of cutting 
the intermediate {paces. 
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After the elevation of the depreffed pieces, or the remo-'Treatment 


val of thofe which are quite loofe, the extraction of extra- 
neous bodies, and the evacuation of extravafated fluids, 
the fore is to be dreffed in the lighteft and eafieft manner ; 
all that is neceffary being to apply a pledget of fine {craped 
lint, covered with fimple ointment, to that part of the dura 
mater which is laid bare by the trepan, or otherwife; after 
which the edges of the fcalp are to be brought together or 
nearly fo, and another pledget laid along the whole courfe of 
the wound ; a piece of fine foft linen is to be laid over all, 
and the dreffings may be retained in their place by a com- 
gs night-cap applied clofe to the head, and properly 
ixed. 

The patient is to be placed in as eafy a pofition in bed 
as poflible, with his head and fhoulders elevated a little more 
than ordinary. If the operation be attended with fuc- 
cefs, the patient will foon begin to fhow favourable fymp- 
toms; he will foon fhow figns of increafing fenfibility, and 
the original bad fymptoms will gradually difappear. A fter this 
he ought to be kept as quiet as poffible ; proper laxatives 
are to be adminiftered, and fuch as may be leaft of a nau- 
feating nature. His food ought to be fimple and eafy of 
digeftion, and his drink of the moft diluent kind. If he 
complain of the wound being uneafy, an emollient poultice 
fhould be immediately applied, and renewed three or four 
times in the twenty-four hours. By thefe means there will 
commonly be a free fuppuration from the whole furface of 
the fore. 

Every time the wound is dreffed, the purulent matter 
ought to be wiped off from it with a fine warm fponge ; 
and if any degree of floughinefs take place on the dura ma- 
ter or parts adjacent, it will then be completely feparated. 
Granulations will begin to form, which will continue to in- 
creafe till the whole arife to a level with the furface of the 
cranium. ‘The edges of the fore are now to be drefled with 
cerate ftraps, and the reft of it covered with fine foft lint, 
kept gently prefled on by the night-cap properly tied. 
In this way the cure will go on favourably ; luxuriance of 
granulations will commonly be prevented ; the parts will ci- 
catrize kindly; and as all the fkin has been preferved in 
making the firft incifion, the cicatrix will be but little ob- 
ferved. ; 

But things do not always proceed in this favourable man- 
ner. Sometimes in a few hours after the operation the 
patient is feized with a kind of reftlefinefs, toffing his arms, 
and endeavouring to move himfelf in bed, while the fymp- 
toms of a compreffed brain remain nearly the fame as for- 
metly. In this cafe, efpecially if the pulfe be quick and 
ftrong, the patient ought to be bled freely, as there will be 
reafon to fufpeét fome tendency to inflammation in the 
brain. Sometimes, though the trepan has been properly ap- 
plied, the fymptoms are not relieved, on account of extrava; 
fated fluids colleGted internally under the dura mater, or be- 
tween the pia mater and brain, or in the cavity of the ven- 
tricles. ‘Lhe danger in thefe cafes will be in proportion to 
the depth of the colleGtion.. Particular attention therefore 
ought always to be paid to the ftate of the dura mater af. 
ter the perforation has heen made. If blood be collected 
below the dura mater, this membrane will be found tenfe, 
dark coloured, elaftic, and even livid; in which cafe, an 
opening becames abfolutely neceflary to difcharge the extra- 
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pel, till a probe (fig. 24 sor directory (fig. 28.) can be 
introduced ; upon which the membrane is to be fufficiently 
divided in a lonyitudinal, and fometimes even in a crucial 


tonmy~me! dire€tion, till an outlet to the fluid be given. 
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After the dura mater has been cut in this manner, there 
is fome danger of the brain protruding at the opening ; but 
the danger from this is not equal to the bad effects arifing 
from effufed fluids comprefling the brain. 

A troublefome and an alarming appearance now and then 
follows the operation of the trepan ; namely, the excrefcen- 
ces called fungi, formerly fuppofed. to. grow immediately 
from the furface of the brain, but which, in general, origi- 
nate from the furface of the dura mater or cut edge of the 
bone granulating too luxuriantly. 

It often happens that they poffefs little fenfibility ; and 
then the beft method to prevent their rifing to any great 
-height is to touch them frequently with lunar cauftic; but 
fome cafes occur where their fenfibility is fo great that 
they cannot be touched, unlefs they hang by a {mall neck ; 
and then a ligature may be put round them, and tightened 
from time to time till they drop off, which will commonly 
be in the courfe of a few days. It feldom happens, how- 
ever, that there is any occafion for applying fuch means for 
the removal of thefe tumors, for they generally fall off as 
the perforations of the bone fill up. 

It they do noi, as the conneétion between them and the 
brain will be then in a great meafure intercepted, they may 
be with more fafety removed, either by excilion, by cauttic, 
or by ligature. 

‘he cure being thus far completed, only a {mall cicatrix 
will remain, and in general the parts will be nearly as firm 
as at firft; but when much of the integuments have been 
Separated or deftroyed, as they are never regenerated, the 
bone will be left covered only by a thin cuticle, with fome 
{mall quantity of cellular fubftance: When this is the cafe, 
the perfon ought to wear a piece of lead or tin, properly 
fitted and lined with flannel, to proteé it from the cold and 
other external injuries. 

This is the method now commonly praétifed in cafes of 
compreffion ; but it frequently happens, that inftead of com- 
preflion, {uch a degree of concuflion takes place that no 
affiftance from the trepan can be attended with any advan- 
tage; for the effeéts of concuffion are totally different from 
thofe of compreflion, and therefore to be removed in a dif- 
ferent manner. 


Sect. II. Of Concuffion of the Brain. 


By coneuffion of the brain is meant fuch an injury, from 
external violence, as either obftruéts or deftroys its func- 
tions, without leaving behind it fuch marks as to allow its 
nature to be afcertained by diffeGtion. 

Moit of the fymptoms attending compreffion of the brain 
occur alfo in concuffion; but in a compreffed ftate of the 


between concuflion and depreffion ; for fymptoms which 
have been fuppofed to arife entirely from concuflion have, 
after death, been found to be owing to extravafation or un- 


' difcovered fra@ture ; and extravafation has been’ blamed, 


when, on diffection, not the leaft morbid appearance could be 
difcovered. 

In concuffion the pulfe will frequently fink and become 
feeble, even after the difcharge of eight or ten ounces of 
blood: In doubtful cafes, therefore, bloodletting fhould be 
practifed. with great caution. If the pulfe become fuller 
and ftronger after difcharging a moderate quantity, if the 
blood appear fizy, and elpecially if the patient become 
more fenfible, it may be concluded that the fymptoms 
depend upon extravafation, depreffion of the ficull, or fome 
degree of inflammation ; and as long as advantage feems 
to be derived from: blood-letting, we may repeat it: but 
if, upon drawing a few ounces of blood, the pulfe becomes 
feeble, and efpecially if along with this the patient become 
more weakly, we fhould immediately defift from any farther 
evacuation of blood; and in place of it we ought to give 
{uch remedies as may fupport and ftrengthen the patient : 
cordials ought to be given internally,and ftimulants applied 
externally. Warm wine fhould be given in proportion to 
the degree of debility induced; the patient, who is apt, ia 
this cafe, to become cold, fhould be kept warm by proper 
coverings ; a bliter ought to be put to all that part of the 
head in which the fkin has not been injured ; dinapis fhould 
be applied to the feet; gentle laxatives are ufeful, and 
fhould be regularly given, fo as to keep the body open. 
If the patient cannot {wallow wine in fufficient quan- 
tity, volatile alkali, ardent fpirits, and other cordials of 
a ftimulating kind, fhould be given. In concuffions:of the 


brain, Mr Bromefield has recommended the ufe of opiates, 
and feveral other praétitioners agree with him; though fome 


confider it as hurttul in the early ftages of the diforder, and 
are of opinion that even’ wine and other cordials ought to 
be given with fome degree of caution. Iffues, or the fre- 
quent repetition of blifters to the different parts of the head 
and neck, by which an almoft conftant ftimulus is. prefer- 
ved, are much recommended. When patients are re- 
covering from accidents of this kind,‘a liberal wie of bark, 
fteel, and mineral waters, &c. have fometimes been of {er- 
vice. When the ftomach is loaded, gentle vomits become 
neceffary ; and white vitriol is reckoned the beft in fuch 
cafes. When much languor, inaétivity, and lofs of me- 


mory continue, eleétricity long applied has been attended j 


with advantage. ‘l'his remedy, however, would be hurt- 

ful where any fymptoms of compreflion or inflammation of 

the brain are prefent. 

Sect. IIL, Of Inflammation of the Membranes of the Brain, or 
of the Brain itfelf, from external Violence. 
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is rendered infenfible, it is extremely difficult to diflinguith Cat 
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INFLAMMATION Of the brain and of its membranes is at- ‘ 
tended with fymptoms which occur in inflammations af- of 
fecting other parts of the body, and from fimilar caufes, and mi 
likewife with fymptoms peculiar to the brain itfelf. This th 
diforder differs eflentially from concuffion in its not appear- 24 


fion of the 
brain. 


brain they are more permanent, ‘There is no difcharge of 
blood from the, eyes, nofe, or ears, which frequently hap- 
pens ix compreffion ; and inftead of that apople@tic ftertor 
in breathing which accompanies compreffion, the patient 


feems to be in a found and natural fleep. The pulfe is ir- 
‘tegular and flow in comprefflion,, and grows ftroager and 
fuller by blood-letting ; but in concuffion it is weaker, be- 
ing foft and equal, and finks by blood-letting. ‘There are 
befides convulfions in compreffions, which are not obferved 
in a flate of concwffion. ‘Ihe fymptoms arifing from con- 
cuffion come on immediately after the injury is received. 
In the violent degrees of thefe the patient remains quite 
infenfible ; the pupils are much dilated, and do not contraé& 
though the eyes be expofed to the ftrongeft light. 

In more wolent fymptoms, efpecially when the patient 


ing immediately ; feldom till feveral days after the accident, 
and fometimes not till two, three, or more weeks, or even ag 
many months, have elapfed; when the patient begins to 
feel an univerfal uneafineis over his head, attended with lift- 
lefInefs, fome degree of pain in the part upon which the 
injury was inflicted, though of this there was perhaps no 
previous fenfation. ‘Uhefe fymptons gradually increafe ; 
the patient appears dull and ftupid; there is now a fenfa- 
tion of fulnefs, as if the brain were girt or compreffed; he 


‘complains of giddinefs and of naufea, which fometimes ter- 


minate in vomiting; he is hot, and extremely uneafy ; his 
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a- fieep is much difturbed, neither natural fleep nor that pro- 
© cured by opiates affording him relief; the pulfe is hard 
“ and quick ; the face is flufhed; the eyes inflamed, and un- 
able to bear an expofure to faichs light. Somictisties, where 
a wound of the head accompanies thefe fymptoms, its edges 
become hard and. fwelled, and an eryfipelatows inflamma- 
tion fpreads quickly over the whole head, and efpecially to- 
wards the forehead and eyelids, which frequently {well to 
fuch a degree as to fhut up the eyes entirely. ‘This {well- 
ing is foft and painful to the touch; it receives the im- 
preffion of the finger, and frequently originates merely: from 
the external wound; on which account the attending fymp- 
toms are commonly eafily removed by the means bett fuited 
to eryfipelas of the parts. In a few inftances, however, 
this fymptom is likewife conneGted with, and feems to ori- 
ginate trom, fome affeCtion of the duce mater. Its ten- 
dency is then of the moft dangerous kind, and therefore 
requires the greateft attention. Soen after hele fymptoms 
' become formidable, the part which received the blow be- 
_ gins to put on adifeafed appearance. If the bone has been 
'  expofed by the accident, it ndw lofes its natural complexion, 
becomes pale, white, and dry, either over its whole furface 
or in particular fpots: but when the bone has not been 
denuded, nor the fofter parts divided, but merely contufed, 
they now {well, become puffy, and painful to the touch ; 
and when the head is fhaved, the fin over the part affected 
is redder than the reft of the {calp ; and if the fwelled part 
be laid open, the pericrauium will probably be found to 
be detached from the fkull, and a little bloody fetid ichor 
will be obferved between this membrane and the bone, 
which will be found difcoloured in nearly the fame manner 
as if it had been laid bare from the beginning. 

By the application of proper. remedies thefe fymptoms 
are frequently entirely removed; but when neglected, or 
_ when they do not yield to the means employed, they con- 
{tantly become worfe. 
comes extremely hot; and is at times feized with flight fhi- 
verings, which continue to increafe and are attended with 
fome degree of coma or flupor. The former fymptoms now in 
a great meafure difappears, palfy of one fide is foon followed 
by deep coma; the pupils are dilated ; the urine and feces 
are paffed involuntarily ; fubfultus tendinum and other con- 
vulfions enfue ; and death certainly follows, if the patient be 
not fpeedily relieved! 

Ot the above fymptoms, the firft fet point out the inflam. 
matory, the other the fuppurative, ftage'of the difeafe. ‘The 


' remedies which are ufeful in the one are highly improper in’ 


the other. During the inflammatory flage, blood-letting is 
the principal remedy ; but this is improper after the fups 
_  purative fymptoms appear, for then the trepan is the only 
| thing that can give relief. 
| of _ The indications of cure are; 1.'To employ the moft 
effectual means for preventing inflammation. 2. So en- 
deavour to procure the refolution of inflammation by ye- 
_ neral and topical remedies. 3. When the inflammation 
cannot be removed by refolution, and when fuppuration has 
taken place, to give a free vent to the matter. 4. If the 
affeGted parts be attacked with gangrene, to endeavour to re- 
move it and obviate its effects. 
tt. To anfwer the firft indication, when the contufion is con- 
aper fiderable, blood-letting, both general and topical, ought 
to be employed, and to a confiderable extent; the bowels 
eught to be kept open by the ufe of laxatives; a watery 
folution of faccharum faturni fhould be applied to. the part 
affeéted, and a low diet, with a total abftinence from ex- 
ercife, ought to be enjoined: but if thefe means fail, or, as 
frequently happens, the practitioner has not been called-in 
foon enough for their Breyer application, and if inflamma. 
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Delirium enfues ; the patient be- 
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tion have a&tually commenced 

then to be attended to. For this purpofe, blood-lctting 

not from the feet according to the advice of old practi- 
tioners, but as near as poffible to the part affected, is to be 

performed, by leeching, cupping, or {carifying with a lan- 
cet or {calpel, 

- When, inftead of this, general blood-letting is thought 
mote advifable, it is commonly reckoned beft to open the 
external jugular vein, or the temporal artery ; and the rule, 
with regard to the quantity to be evacuated, ought to be, to 
draw blood as long as the pulfe continues firm; fo thats 
in violent cafes, taking away from 20 to 25 ounces at once 
will be found to anfwer the purpofe better than to extract 
even a larger quantity, but at different intervals. A few 
hours afterwards, if the fymptoms continue violent, it may 
be proper to difcharge an additional quantity ; but this 
muft_depend upon the ftrength of the patient and the ful- 
nefs of the pulfe. 
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, the feedud indication ought I:flamma- 
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Along with the liberal ufe of blood-letting, brifk pur- And purge 


gatives fhould be given. ‘Ihe bowels fhould not merely betives 
kept open; but in order to receive tull advantage frem the 
practice, a {mart purging fhould be kept up by repeated 
dofes of calomel, jalap, or fome other neutral falt. Where 

the patient cannot fwallow in {ufficient quantity, ftimulating 
injections fhould be frequently exhibited. 

A moift ftate of the fkin is ufeful in every cafe of in- 
flammation, and ought therefore to be here particularly at- 
tended to.. In general.a mild perfpiration may be induted 
by applying warm fomentations to the feet and legs, and 
by laying the patient in blankets inftead of linen. But 
when thefe means are infufficient, diaphoretics or even fudo- 
rifics may be given. 

When mvch pain or reftleffnefs takes place, opiates 
fhould be adminiftered freely, which are now found to be at- 
tended with real advantage. 


With refpe& to the external treatment of this Micrdaiar sect} 
attention fhould be paid to thofe means which may moft treatments 


readily induce a free diicharge of purulent matter trom the 
feat of the injury. With this view, if the original acci- 
dent be attended with a wound or divifion of the integu- 
ments, as the lips of the fore are commonly obferved to be 
hard, palatal and dry, it fhould be covered with pledgets 
{pread with an emollient ointment, and warm emollient 
poultices laid over the whole ; by which means, and efpeci- 
ally by a trequent renewal of the poultices, a free difcharge 
of matter will commonly be induced, and the bad fymp- 
toms will generally be much mitigated, or entirely res 
moved. 

In cafes unattended with a divifion of theinteguments, as 
foon as it is fufpeGted that bad fymptoms may fupervene, 
the tumor fhould be divided down to the pericranium ; and 
if that membrane be found feparated from the bone, it 
ought likewife to be divided ; and by inducing a fuppura- 
tion in the way already mentioned,. the inflammatory fymp- 
toms will probably be removed. As matter formed here is: 
commonly of an acrid nature, and therefore apt to: affeét 
the bone, and by communication of veffels the membranes 
under it, inftead of wafting time till flu€tuation be diftin@ly 
perceived, a free incifion fhould be made as foon as a tu- 
mor is obfervable. But this would be extremely improper 
in the treatment of tumors which. immediately fucceed to 
external injuries ; for it often happens that fuch tumors dif- 
appear {pontaneoufly, or by the ufe of aftringent applica- 
tions. Itis only when a tumor attended with pain ap- 


pears at a diftant period upon the {pet where the injury 
was received, that it ought to be opened, as foon’ as per 

ceived. 
The next part of the practice regards the remedies to be 
Kz uled 
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Inflamma- ufed when the diforder has either proceeded to fuppura- 
tion of the tion 
Brain, &c. ‘ 
emia Vane 


or when, on a removal of a portion of the cranium, 
the dura mater is obferved to be floughy with a tendency 
196 to gangrene; and this includes the third and fourth indica- 
Treatment tions of cure. 
when fup- - The fuppurative ftate of the difeafe is known by the 
acon inflammatory fymptoms, inftead of yielding to the remedies 
place. already advifed, increafing in violence ; and being fucceeded 
by coma, dilatation of the pupils, a flow and full pulfe, in- 
voluntary difcharge of feces and urine, pally, and irregu. 
lar convulfive motions, and efpecially when thefe fymptoms 
are fucceeded by fits of rigor and fhivering. 

The exiftence of matter within the cranium being afcer- 
tained, as no other remedy can be depended upon for re- 
moving it, the operation of the trepan fhould be immedi- 
ately employed, and as many perforations ought to be made 
as may be {ufficient for evacuating the matter. But if, after 
the fkull is perforated, little or no matter appear between 
the bone and membranes ; if the dura mater feem more tenfe 
than ufual; this membrane is likewife to be opened, fo as to 
give a free difcharge to any matter which may be between 
the brain and its membranes. 

When it is perceived that the dura mater has already be- 
come floughy, with fome tendency to gangrene, the great- 
eft danger is to be dreaded. If mortification has commen- 
ced, there will be much reafon to think that death will 
foon follow ; but different inftances have occurred of floughs 
forming upon the dura mater, and of cures being made af- 
ter thefe have feparated. All that can be attempted is to 
keep the fores clean, to give a free difcharge to the matter, 
to apply nothing but light ealy dreffings, and to give bark 
in as great quantities as the ftomach can bear. If there be 
frill {ome tendency to inflammation, the diet fhould be low 
and cooling, the patient fhould drink freely of whey or other 
diluent liquors, and the bowels fhould be kept moderately 
open: But if, on the contrary, the fyftem be low and the 
pulfe feeble, wine is the moft effe€tual cordial. 


Sect. 1V. Of Fiffures, or fimple FraGures of the Skull. 


‘Tue term is here meant to imply a mere divifion of one 
or both the tables of the fkull, with or without a wound of 
the intezuments, not attended with depreffion. Fractures 
of this kind are not dangerous as far as affeets the f{kull on- 
ly, for it frequently happens that extenfive fiffures heal 
without producing bad fymptoms. But as they are fre- 
quently attended with effufions of bloed or ferum upon the 
brain. or its membranes, or as they may tend to excite in- 
flammation in thefe, they require particular attention. 

When effafions occur, fymptoms of compreffion imme- 
diately follow. The remedies beft fuited to this difeafe 

mutt then be applied; and the trepan is alone te be de- 
pended upon. ‘Ihe fiffures fhould be traced through their 
whole extent, anda perforation made on the moft depend. 
ing part of eachof them. If this be unfuccefstul, the ope- 
ration fhould be repeated along the courfe of the fiffures.as 
long as fymptoms of a compreffed brain continue; and as 
the effufed matter will coramonly be found contiguous to 
the fiffures, they ought to. be included in each perforation. 
Methods of If the fiffure be fo large as to produce an obvious fepa- 
- diftingvifh- ration of the two fides of the bone, the nature of the cafe 
ing Bilures. will be at once rendered evident ; but where it is extreme- 
ly fmall, there is difficulty in diftinguifhing it from the na- 
tural futures, or from futures furrounding {mall bones, which 
fometimes occur, and get the name of ofa triquetra. But this 
may be known by the firmer adhefion which always exiits 
betweeri the pericranium and futures; whereas. this mem- 
brane is always fomewhat feparated from that part of the 
bone where a fiflure is formed. When the pericranium is 


\ 
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Chap. } 
feparated by the accident for a confiderable way from the Woy 
furface of the bone, various means have been contrived for the 
difcovering the nature of the cafe; as pouring ink. upon the 2248 
part fufpected to be fractured, which in cafe of a fraGure 
cannot be wiped entirely off; or making the patient hold a 
hair or piece of catgut between his teeth, while the other 
extremity of it is drawn tenfe, which, when ftruck, is faid 

to produce a difagreeable fenfation in the fraétured part. 
But fuch tefts are little to. be depended on; ink will pene- 
trate the futures ; and the others are ineffetual, unlefs the 
fraéture be extenfive, and the pieces confiderably feparated 
from each other. ‘he oozing ef the blood from a fiffure 

is a better mark. The afcertaining of this point, how- 
ever, appears not very material ; for unlefs alarming fymptoms 

are prefent, although there fhould be a fiftre, no op- 
peration is-neceffary ; and if fuch fymptoms occur, the 
bone ought to be perforated whether there be a fiffure 

or not. 

When a fiffure is not attended with fymotoms of a com- 
prefled brain, the trepan ought not to be applied, elpeci- 
ally as the operation itfelf tends in fome degree to increafe 
inflammation of the part. ‘Ihe fiffure fhould be treated 
merely as a caufe which may induce inflammation, he 
patient fhould be blooded according to his ftrength ; the 
bowels fhould be kept lax, and the fore treatéd with mild, 
ealy drefling ; and violent exertion fhould be avoided as 
long as there is any danger of inflammation occurring. 


Cuap. XUI. Difeafes of the Eyes. 
Sect. I. Of Wounds of the Eyelids and Eyeball. 


Iw cafes of fuperficial wounds of the eyelids, it will be T,¢ 
fufficient to bring the edges of the wounds together andof w 
retain them in their place by flips of adhefive platter: butof © 
when a wound is deep, particularly when the tarfus is di- ida 
vided, it will be neceflary to employ either the interrupted | 
or the twifted future, care being taken that the futures be 
not carried through the inner membrane of the eyelid, 
otherwife the eye would be irritated and inflamed. After 
fuch an operation, the motion of both eyelids fhould be pre- 
vented as much as poffible, elfe no union ot the divided parts 
can be obtained. After the futures are finifhed, the eye- 
lids fhould be clofed and covered with a pledget of emollient. 
ointment, and over this fhould be laid a comprefs of foft 
lint, and one of a fimilar nature ought likewife to cover the 
found eye; then a napkin fhould be made to prefs equally - 
on both eyes, and be properly fixed. Inflammation fhould. 
be guarded againft, or, if already prefent, it muft be remo- 
ved in the manner direéted under the article Ophthalmia, (fee 
Mepicine.) ‘I'he futures may be removed in about three 
days from their introdu€tion, when the parts will commonly 
be found reunited. 

When a portion of the eyelids is fo much deftroyed, or 
perhaps fo completely removed, as to prevent the remaining 
parts from being brought together, without ebftructing the 
motion of the eye, the beft method will be totreat them 
with light eafy dreflings, trufting to nature for fupplying 
the deficiency. . 

If the cornea: be wounded, it will commonly be attended of 
with partial or total blindnefs. If any of the other partsof th 
of the ball be wounded, the danger will generally be in pro- Pelle 
portion to the extent of the wound. ‘The principal atten- | 
tion ought to be direGed. to the prevention or removal of 
inflammation. When pain occurs, it ought to be removed 
by opiates; and with thefe a fri antiphlogiltic courfe is to 
be enjoined. 

When the wound is large, and the humours completely 

3 evacuated 


XII. 


S 


of evacuated, blindnefs, with finking of the eyeball, will almoft 


ds 


of 


ids. 


always be the confequence ; but in wounds of a {mall ex- 
tent, by proper treatment, a cure may be made and the fight 
preferved. 


Secr. Il. Of Difeafes of the Eyelids. 
Tue eyelids are fubjeé&t to be infefted with tumors of dif- 


ferent kinds, which frequently require the affiftance of fur- 
gery- The firft of thefe is the hordeolum or ftye, which 
frequently grows on the edge of the eyelid, and is attended 
with heat, ftiffnefs, and pain; and unlefs proper means be 
taken to prevent it, a fuppuration is frequently the confe- 
quence. It may be confidered as a common abfcelfs feated 
in an obftru@ted febaceous dudt or gland. It may gene- 
rally be removed by difcutient applications. Should thefe 


prove ineffectual, it ought to be brought to fuppurate by a ~ 


{mall emollient poultice; when it. will commonly heal of it- 
felf ; but if it do not, it may be opened with the point of 
a lancet, that the matter may be difcharged; and the part 
may be anointed afterwards with faturnine folution. 

- The eyclids are fubje&t to encyfted tumors, fteatoms, 
warts, &c. which are to be treated hke the fame tumors 
when feated in other parts of the bodys only in extirpa- 
ting thefe tumors, fhould part of the eyelid be removed en- 
tirely, no dreflings can be applied, as, however mild they 
may be, they would irritate and inflame the ball of the eye. 
Ali that can be done therefore, in fuch cafes, is to lay the lips 
of the fore as nearly together as poffible, and frequently to 
remove any matter that may form on it. 


; 
onof  'The eyelafhes are fometimes fo much inverted as to rub 
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upon the eye and create much pain and inflammation. Vari- 
ous caufes are affigned for this, fuch as the hairs themfelves 
taking a wrong direCtion ; inverfion of the tarfus or cartl- 
lage of the eyelid; fome cicatrix formed upon the fkin of 
this part after wounds or abfcefles ; tumors prefling the 
hairs in upon the eye ; and, finally, a relaxation of the exter- 
nal integuments. 

- The treatment of this diforder muft depend much upon a 
knowledge of the caufes When it is owing to a derange- 
ment of the cilia themfelves, if they have remained long in 
this ftate, it will be extremely difficult to make them re- 
cover their proper direflion. They ought therefore to be 
pulled out by a pair of forceps, and the part wafhed with 
fome aftringent lotion; and if the new hairs appear to 
take a fimilar dire€tion, which is very apt to happen, as foon 
as they are long enough they ought to be turned back upon 
the eyelid, and kept there for feveral days, or even weeks, 
by adhefive plafter. When the difeale proceeds from a 
contra@tion of the orbicular mufcles, the contracted part 
may be cut from the inner furface of the eyelid; in 
which place a cut commonly foon heals. If the caute pro- 
ceed from a tumor or cicatrix, this muft be removed before 
a cure can be expeéted; or if it be owing to relaxation of 
the fkin, the parts ought to be bathed with fome ftrong 
aftringent. If this fail, the relaxed fkin fhould be removed, 
and the part healed by the firft intention.. Sometimes the 
cilia of the upper eyelid are turned in on account of drop- 
fical {welling in that place. When this happens, the water 
is to be evacuated by a few punétures with a lancet; but 
when fuch means fail, and when the difeafe is quite local, 


if vifion be difturbed, a fufficient part of the flkin ought to: 


be removed with a f{calpel, and a cure made by adhefive 
lafter or the twifted future. : 
When the gaping eye takes place to.any great degree, it 


ye; ig attended not only with much deformity and uneafinefs, 
3 “trom a large portion of the lining of the eyelid being turned’ 


)* outwards, but likewife from too much of the eye being 
expofed. he diforder may arife from an enlargement of 
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the eyeball, from dropfical {welling, or from the cicatrix Difeafes of * 
d the Eyelids. 


of an old wound or abicefs: hence it is frequently produce 
by the fmall-pox, burns, or {crophula; but more frequently 


“by a laxity of the part in old age. 


When the diforder is induced by an enlargement of the 
ball of the eye, nothing but a removal of this {welling can 
be effeGtual. If from dropfical {welling, when this is con~ 
neéted with general anafarca, the affection of the fyftem 
mutt fir be cured; but if it appear to be local, nothing” 
anfwers.fo well as punétures. When it arifes from a Ccica- 
trix, the fkin fhould be divided, and the effe&ts of inflam- 
mation guarded againft. If it be owing to inflammation, 
the antiphlogiftic courfe muft be ufed; when it arifes from 
old age, the eyes ought to be daily bathed with cold water, 
or fome aftringent and ftimulant folution. 


. e 
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Coneretion of the eyelids fometimes arifes from a high de. Cpinicios 
gree of ophthalmia; in which cafe the eyelids are not only of the eye= 
conneéted by their edges to cach other, but now and then lids: 


grow to the furface of theeyeball. A cohefion is fometimes 
obferved alfo in children at birth. When the adhefion is 
flight, it may in general be removed by the end of a blunt 
probe ; but when’ it is confiderable, a cure can only be 
effe@ted by a cautious diffection. If the eyelids on one 
fide be found, they will ferve as a guide to dire¢t the inci- 
fion. The tarfi are carefully to be divided from each other ;- 
after which, if there be no other adhefions, the eyelids. 
may be readily opened: But if they adhere to the eye, the 
operator is gently to pull and feparate the eyelids, while. 
the patient is defired to move the, eye in the oppofite di- 
rection. When this is effeéted, nothing is further neceflary: 
than to drop a little oil upon the eye, and cover the eye+ 
lids with foft lint fpread with fome cooling emollient oint> 
ment. The oil and ointment are frequently to be repeat- 
ed, and every precaution taken to prevent inflammation andi 
irritation. : 


Secr. IIE. of ; Specks, Films, or Excrefcences on the Eye. 


Specks are fometimes formed upon the white part of Of fpeck 
In the 22 the com> 
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the eye, but more frequently upon the cornea. 
former cafe they are feldom attended with much inconveni-' 
ence, but in the latter they are often the caufe of partial 
or total bliudnefs. ‘Chey are almoft univerfally the confe- 
quence of inflammation, and feldem go much deeper than: 
the tunica adnata. ‘Two very different ftates of the dif- 
order occur ; the one from an effufion immediately under the: 
outer layer of the cornea, and in this cafe the cornea does. 
not appear to be railed; the other takes place from one or 
more little ulcers, which breaking, leave as many. opaque: 
{pots in the centre, which are more elevated than the reft: 
of the cornea: and the ineonvenience attending either fitua-. 
tion muft always be in proportion to their extent and: 
degree of opacity, or their vicinity to. the pupil. When: 
vifion is little affeGted by them, they need: {carcely be con-- 
fidered as.an obje&t of furgery ; but whenever vifion is Ma-- 
terially impaired, remedies become neceflary, and thele: 
fhould: be fuch as are beft fuited: for removing infammation,. 
promoting abforption, and: reftoring tone to the veffels.. 
For the means adapted for removing inflammation, fee 

Mepscine, n° 175+ 
Veffels running upon the 
{peck are to be divided, and the eye frequently bathed 
with fome refrigerant collyrium. By thele means the fim- 
pleft kind of fpecks, when recently formed, may generally 
be removed ; but where they have been of long, flanding,. 
their removal is attended with great difficulty, Where 
the {peck is owing to an effufion of fluids between the 
layers of the cornea, and where it is not attended with any 
prominence; local. applications are of little advantage,.as it: 
18 
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furface of: the eye into the Treatmenzs. 
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Specks, &c: is impoffible to: remove the effafed matter without injuring 


op the Eye, 
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Of the ex- 
crefcence 
called ptery- 


glum. 
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Method of 
removing 
excref{cen- 
ces. 


the cornea ; but coniiderable fervice-is derived from the 
wfe of fuch remedies as are moft effeétual for promoting 
abforption ; and with this view a gentle, long continued 
courfe of mercury, brifk purgatives occafionally, and iffues 
in the neck, are found to be: the moft effeual remedies. 

In the management of fpecks-which are prominent upon 
the cornea, and where inflammation is removed and the 
opacity is confiderable, if the cornea beneath be found, the 
removal of the dileafed part will leave it tranfparent and fit 
for vifion. The remedies proper for this purpofe are efcha- 
rotics or the knife. The former are applied in the form of 
«% powder, an ointment, or a wafh; and thefe ought to be 
very finely prepared, otherwife they will be in danger of ir- 
ritating and inflaming the eye; and’ they ought merely to 

e of {uch ftrength aa the eye can eafily bear. 

The applications fhould be long perf:fted in and frequent- 
ly repeated; and to make them ftill more ufeful, fome of the 
powders or ointments may be applied evening and morning, 
and the folution two. or three times throuvh the courfe of 
the day. ‘Lo the remedies already mentioned cauttic: is 
fometimes preferred. With this the centre of the {peck is 
to be frequently ‘touched, till the patient complain of con- 
fiderable pain, when pure water-is tobe applied by a pencil, 
or by dipping the eye in water, with the eyelids open, till 
the pain eccalioned by. the application of the eauftic be re- 
moved. The eye is then to be covered with compreffes 
moiltened in fome folution, and this frequently repeated. 
The cauftic to. be repeated every:fecond or third day, un- 
lefs prevented by inflammation. When the furgeon choofes 
to.employ the knife, which frequently may be more effec- 
tual, the eye is tobe fixed by afpeculum (fiz. 29.), or leva- 
tor (fig. 30) 5 the tumor is then: to be cautioufly feparated 


by. means of a {mall knife, and every attention paid to pre-: 


inflammation. ‘Thefe are the methods mott likely to be of 
fervice ; and when. properly managed, they’ will frequently 
remove fpecks, which otherwife would entirely deprive the 


patient of the ufe of the eye; though it is to be regretted: 


that cafes frequently occur which baffle art. 

A. membranous excrefcence, called pterygium, is frequently 
found. upon the white part of the eye, which often {preads 
over the cornea fo as entirely to deftroy vifion. It is fome- 
times owing to,external injuries ; at other times it arifes from 
a general difeafe of the fyftem, as lues venerea or {crophula ; 
but:inflammation is always the more immediate caufe. 

By a proper application of the remedies above mentioned 
affections of this kind may generally be prevented from 
becoming formidable ; but when the reverfe takes place, 
and excrefcences begin to fpread over the cornea, other 
means muft be ufed. When the difeafed part is only 
flichtly attached, it may be freely removed. by a-cut of the 
knife; but when this cannot be done without diffculty, it 
is better to deftroy the veffels by the extenfion of which this 
fubitance is chiefly formed, ‘Vhe manner of performing the 
operation in general is this: he patient being properly 
feated, the eyelids opened, and the eye fecured, the opera- 
tor, with a {mall knife, makes a {carification through, the 
whole thicknefs of the excrefcence, entirely round, and at a 
little diftance from the circumference, by which the fource of 
nourifhment will be cut off; and, after the blooding is 
abated, one or two incifions more may be made, in a fimilar 
manner, within the former. Some practitioners raife the 
excrefcence with a needle and ligature before the incifion is 
made; and, in fome cafes, this may be done with advantage, 
though notin others. f 

After the bleeding is, over, the part is to be bathed two 
or three times a-day with a weak faturnine foletion; and 
the operation may be repeated occafionally till the excref- 
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cence is removed. 

proves: effectual ; but inftances fometimes occur where, in- 
ftead of being ufeful, it increafes. the difeafe. Whenever 
this happens, a palliative courfe is the cnly thing to be 
tried; and although it will not remove the diforder, it may 
commonly prevent the excrefcence from acquiring any ad- 
ditional fize.. With this. intention it ought to be frequently 
bathed with the folution laft mentioned, and afterwards 
covered with a cooliny ointment. When the diforderécan. 
not even be palliated, when vilion is, deltroyed, and parti- 
cylarly when the pain attending it is fevere, there is reafon 
to fufpe& cancer. In this cafe the eye ought to Le extir- . 
pated, otherwife deeper parts may fuffer, and the life of the . 
paticut be endangered. ‘The method of performing this 
operation will be atterwards pointed out, 


Sect. IV. Of Abjceffes in the Globe of the Eye. 


Txoucu inflammation of the eye generally terminates 
by refolution, inftances fometimes occur in which an ab- 
{cefs enfues. ‘This is owing either to improper treatment, 
or a bad habit of body which counteraéts all remedies, 
‘The greateft danger attending thefe complaints is when 
they are fituated on the cornea, as the cicatrix left by 
them may deltroy vifion. When deep feated, a purulent 
matter is fometignes apt to be found in fome of the chambers 
of the eye, the ball becomes enlarged, the humours are di- 
{turbed, and neither the iris, pep, nor lens can be diftin- 
guifhed. In fome rare cafes ayain, after thefe appearances 
have costinued fome time, the cornea burfts, part or whole 
of the humours are evacuated, and the iris protrudes ina 
thickened diflended ftate. ‘This has new the appearance of 
an excreicence, which is called faphy/oma. from a kind of 
refemblance to agrape. But under this term fome authors 
include all colle€tions like thofe above deferibed. In mott 


inftances the cornea protrudes, but in others. the tunica {cle- , 
part is. affected with partial [wellings or 


rotica or opaque 
protrufions. 

While the difeafe is forming, befides the lofs of fight, the 
patient commonly feels great diflrefs in the eye and head, 
accompanied by fymptoms of fever. When no other diftrefs 
is experienced than the lofs. of fight, the {welling is but 
{mall, and contains chiefly a watery fluid. In the treatment, 
as vilion is feldom preferved, the principal thing is to abate 
the pain and remove deformity. There is another kind of 
abicefs in the eye, termed Aypopyon, where the matter ig 
lodged in the fubftance of the coats. It is fometimes pro- 
duced by external. injuries, but more frequently from pu- 
ftules of {mall-pox. If this termination cannot be. prevent. 
ed by the remedies mentioned in the article Mepicine, n? 
175, the matter muft.be evacuated by an incifion into the’ 
eye, not regarding the humours, as vifion previous to this. 
time is,entirely deftroyed. The proper part is the cornea 
or the moft prominent part of the tumor. 

A. variety of this diforder fometimes, though rarely, hap- 
pens, where the humours.are abforbed; but itill the fame 
external appearances are obferved. In this cafe the tumor 
is formed by a thickening of the coats, e{pecially ‘the iris. 
The only means of relief is extirpation of the prominent 
part by the ufe of the knife. After. the contents of the 
eye have been difcharged, the parts are to he covered with 
a comprefs meiftened with a faturnine folution, and the an- 
tiphlogiftic courfe followed, till a cure is perfected, or ax 
leait inflammation removed. If the ulcers difcharge a thin 
acrid matter, they may be wafhed two or three times a-dayr 
with a folution ,of corrofive fublimate, or of white vitriol, 
&c. Fungous excrefcences, f{ometimes confidered as a cancer 
of the eye, are apt to form in both thefe difeafes after the 
matter is evacuated ; but they may be prevented from. in- 

‘ creafingr 


In this: way the operation commonly ange 
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creafing to a confiderable fize by burnt alum finely powder- 
ed, or by touching them occafionally with lunar caut ic. 
Ulcers on the eye may arife from the fame caufes which 
produce ulcers on other parts of the body, as wounds, 
burns, &c ; or they may arife from a general affection of 
the conftitution, as lues or {crophula ; ‘but they are more 
immediately produced by inflammation. In the treatment 
therefore of fuch difeafes, blood-letting, bliftering, laxative 
and cooling applications, as already deferibed in the cafe of 


-ophthalmia, are to be employed. When the inflammatory 
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ftate is removed, their management muft be almoft the 
fame with that for fimilar affeGtions in other parts of 
the body. When the diforder arifes from an affection of 
the fyftem, the primary difeafe muft be attended to before 
a cure. can be performed. With refpect to the fores them- 
felves, if acrid matter be difcharged, we muft have recourfe 
to detergent ointments and wafhes before a cicatrix can 
be formed. When thefe have not the defired effeGt, and 
when the fore becomes-foft and higher than the reft of the 
eye, aftringent applications are moft efficacious. If excret- 
cences be prefent, thefe are to be removed by e{charotics, 
or by the knife. In fome rare inftances excrefcences of a 
fungous nature are found to be connected with the interior 
parts of the eye, and become fo prominent as even to reft 
upon the cheek. When fuch occur, nothing but the re- 
moval of the eye itfelf can effe&t a cure. 


Beer, Va UF Dropfical Swellings of the Eye. 


Tue eye is fometimes enlarged by an accumulation of 
the aqueous humour. The fymptoms are, a fenfe of fullnefs 
in the eyeball; by degrees the motions of the eyelids. be- 
come impeded; vifion gradually becomes more and more im- 
perteat, till at lait the patient, can only diitinguith light 
from darknefs. As the difeafe increafes, the ball of the 
eye becomes greatly enlarged, and at this time the cornea 
beoins to protrude; when, it a puncture be not made, the 
eye burits and empties itfelf. This difeafe 1s apt to be con- 
founded with ftaphyloma. But in the dropfical {welling 
the patient is always fenfible to the effets of light, and the 
pupil is obferved to contract, which does. not happen m 
ftaphyloma. In the early ftages of this difeafe vilion may 
be preferved by punéturing the under edge of the cornea, 
and allowing the aqueous humour fo pafs out by the ante- 


‘rior chamber; or by punéturing the tunica fclerotica a lit- 
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tle behind the_iris, by which the fluid wil! pafs out by the 
polterior chamber. The puncture may be made either with 
a lancet, pointed knife, or with a very {mall flat trocar. 
The eye ought afterwards to be drefled with a comprefs 
made moift’ with a faturnine folution, guarding againtt ex- 
ceffive inflammation. When the ufe of the eye is. fomewhat 


-recovered, tone may be reftored to the parts, and a return 


of the difeafe as much as poffible prevented, by frequently 
bathing the eye in aftringent lotions ; but where the cornea 
is. deftroyed, the fight cannot be reftored: We can then 
only diminifh the fize of the eye, and render it fomewhat 
more comfortable to the patient. 

Blood may be effufed into the chambers ‘of the eye 
from various caufes, as in putrid difeafes, or in confequence 
of inflammation, but moft frequently from a rupture of the 
bleod-veffels induced by external injury. In whatever way 
it gets into the eye, it mixes with the aqueous humour, and’ 
renders it opaque. It is fometimes taken up by the abfor- 
bents ; when it is otherwife, it ought to be difcharged by a 
puncture. 

A few inftances have occurred where the blood has fallen 
to the under fide of the eye, and remained there without 
mixing with the aqueous humour. In fuch a fituation it 
eught to be allowed to remain. 


When a puncture is neceffary, it is to be made in the Protrufio? 
fame manner as in cafes of dropfy of the eye ; only the open: eae e 
ing may Yequire to be fomewhat larger, otherwife the blood j,, sockets 
may not pafs readily out. After the operation, nothing 1s ———— 
neceflary but to apply a comprefs of foft lint, moiitened 
with a weak faturnine {olution. 


Sect. VI. Of the Protrufion of the Eyeball beyond its Socket. 


. Tur eye may protrude in confeguence of external vio- 
lence, or from tumors forming behind it, or on account, of 
fome of the ulcers, excrefcences, or dropfical fwellings, al+ 
ready mentioned. When the eye is forced out. of its focket 
by external violence, if the eyeball be not entirely feparated: 
from the neighbouring parts, it ought to be freed from any 
extraneous matter which may adhere to it, and immediately 
replaced; and if the optic nerve be not quite divided, the: 
ule of the eye may be recovered. With a view to prevent or 
moderate inflammation, every part of the antiphlogiftic re- 
gimen ought to be firiftly adhered to. If the protrufion: 
is occafioned by a tumor, the cure muft depend upon the 
removal. of this; and if the difeafe has advanced {o far 
that the bones are become carious, they muft likewife be 
feparated. But more frequently, inftead of the bones be- 
coming carious, they aflume a gelatinous. or rather carti- 
laginous nature. In fuch a fituation an operation could be 
of little advantage. ‘The beft method to prevent the bones, 
from being fo affected is an early performance of the opera-- 
tion. 

A. few inftances have happened of the eye being pufhedi 
from its focket by an enlargement of the lachrymal gland. 
When this occurs, if the enlargement be confiderable, the 
ftructuie of the eye will mott .probably be fo much injured: 
that vifion will be deftroyed ; but inftances. have occurred of 
this gland, in the enlarged ftate, having been. removed with- 
out any injury being done to the eye. 


Sect. VIL Of Cancer of the Eye, and Extirpation of the 
z Eyeball. 
a2 


ScrrrHwvs and cancer may arife from repeated inflam- symptoms: 
mations of the eye, or from flaphyloma, or fome of theof cancer of 
other difeafes’ which frequently attack this organ. Thethe eye. 
fymptoms are, an enlargement, hardnefs, and protrufion of 
the ball, with a red, fungous appearance, fometimes dif- 
charging thick, yellow matter, but more frequently a thin 
acrid ichor. At firft there is only a -fenfation of heat in 
the tumor ; but this gradually increafing, changes at laft 
into darting pains, which likewife fhoot through to the op- 
pofite fide of the head. In this fituation blood-letting,. 
optates, and emollient applications, may alleviate the pain. 
A hemlock poultice applied to the eye, and a wafh of lime- 
water, with a little opium diffolved in it, and applied every - 
time the poultice is renewed, gives fome. relief ; but altho” 
the pain be moderated by thefe means, it does not prevent. 
the difeafe from fpreading, ner can any thing elfe but ex- 
tirpation produce a radical cure. hide 

After the difeafe is difcovered to be cancerous, the ope-Method'of” 
ration fhould be performed without delay, to prevent theextirpating: 
parts in the neighbourhood, as well as the con{titution atthe eye. 
large, from fuffering. In performing the operation, the pa- 
tient fhould be placed in a proper light, and the-head {up- 
ported by an affitant. If the eyelids are difeafed, they 
mutt be feparated along with the tumor; but where they 
are found, they ought to be carefully preferved; and for 
this purpofe they may’ be kept out of the way by two levae. 
tors held by afliftants. When the eyeball protrudes con- 
fiderably, the operator may lay hold of it with his fingers 5; 
but if this be impracticable, a broad ligature fhould be ine. 
troduced through the centre of it, that it may be the more: 
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readily removed from the orbit. Sometimes it will be ne- 
ceflary to enlarge the opening of the eyelids, by cutting 
the external angle to allow the eyeball to be more readily 
removed. ‘The whole of the difeafed parts are now to be 
feparated by a knife bent fo as to correfpond with the fides 
of the orbit, guarding at the fame time againft wounding 
the periofteum or the bones of the orbit, which are com- 
monly extremely thin. The eye being in this manner ex- 
tirpated, the hemorrhagy from the ocular arteries is to be 
fupprefled by means of agaric, or by a bit of {ponge ; then 
over this isto be laid foft lint, with a napkin to cover 
the whole. After fuppuration takes place, the dreflings 
are to be removed, when a little lint, applied with an emol- 
lient pledget over it, will be fufficient as long as any mat- 
ter is difcharged. After the wound is healed, the deformity 
may be in fome meafure obviated by wearing .an artificial 
eye; though it is chiefly in cafes where part of the humours 
of the eye have been evacuated that this can be ufed with 
much propriety ; for when the orbit is empty the artificial 
eye finks too far into it. 


Sect. VIII. Of the Cataraa. 


THE ancients, and: fome of the modern writers, had a 
confufed idea of the feat of the catara@; different authors 
placing it in different parts of the eye. It confitts of an 
affe€tion of the cryitalline lens or of its capfule, by which 
the rays of light are prevented from falling upon the retina; 
and is therefore the fame difeafe with the glaucoma of the 
ancients. It commonly begins with a dimnefs of fight ; and 
this generally continues a confiderable time before any opa- 
city can be obferved in the lens. As the difeafe advances 
the opacity becomes fenfible, and the patient imagines there 
are particles of duft or motes upon the eye, or in the air. 
This opacity gradually increafes till the perfon either be-. 
comes entirely blind, or can merely diftinguifh light from 
darknefs. ‘The difeafe commonly comes on rapidly, though 
fometimes its progrefs is flow and gradual. The opacity 
of the lens is found to be nearly in proportion to the degree 
of blindnefs the patient is affe&ed with; it gradually 
changes from a ftate of. tranfparency to a perfeétly white, 
or light grey colour. In fome very rare inftances a black 
cataract is found. Sometimes the difeafe is confined to a 
particular {pot of the'lens, but generally the whole is affeét- 
ed. ‘The confiftence alfo varies, being at one time hard, 
at another entirely diffolved. When the eye is otherwife 
found, the pupil moves according to the degree of light in 
which it is placed. ‘This difeafle is feldom attended with 


pain; fometimes, however, every expofure to light creates” 


uneafinefs, owing probably to inflammation in the bottom 
of the eye. The real caufe of catara&t is not yet well un- 
derftood. Numbers of authors confider it as proceeding 
from a preternatural contraGtion of the veffels of the lens, 
arifing fometimes from external violence, though more com- 
monly from fome internal and occult caufe. The difeafe is 
diftinguifhed from the gutta ferena, by the pupils in the lat- 
ter being never affected with light, and from no opacity 
being obferved in the lens. It is diftinguifhed from hypo- 
pyon, ftaphyloma, or any other difeafe in the fore part of 
the eye, by the evident marks which thefe affeGtions pro- 
duce, as well as by the pain attending their beginning. But 
it is difficult to determine when the opacity is in the lens 
or in its capfule. ‘The lens is generally affeéted ; when the 
capfule is the feat of the difeafe, it is termed the membranous 
cataract. 

f With refpe& to the treatment: If the difeafe be in the 
incipient ftate, mercury, particularly calomel in {mall dofes, 
has been attended with fome advantage. When any degree 
of inflammation is prefent, blood-letting and cooling regimen 
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will fometimes be neceffary. Eletricity, extra&. hyofcyami, Ca 


flammula Jovis, &c. have likewife been extolled ; but after 
thefe or other remedies have failed, the cure muft depend 
upon a chirurgical operation. For this purpofe two methods 
are in general ule. The firlt of thefe, and which was prac- 
tifed for a long time before the other, is called couching. It 
is done with a view to allow the rays of light to fall upon 
the retina; and it confifts in removing the lens from its 
capfule, and lodging it in fome part of the vitreous humour, 
where it may be entirely off the axis of the eye, and where 
it is fuppofed, in courfe of time, to diffolve. : 

The other method is termed extra@ion, where, after an 
incifion has been made in the cornea, the lens is puthed 
through the pupil, and then entirely removed from the eye. 
Each of thefe methods has been much pra@tifed, and it is 
ftill a matter of doubt to which we ought to give the pre- 
ference. ‘Ihe next circumtftance deferving attention is the 
time at which the operation for couching or extracting can 
with moft propriety be performed. Formerly it was thought 
neceflary to wait till the lens had a certain degree of con- 
filtence, or was become ripe; but no certain marks of fluidity 
or firmnefs have been yet difcovered; neither indeed is there 
any neceflity for attending particularly to it, as the operation 
may be practifed in every period of the difeafe, providing 
the retina be found, the iris have the power of contracting, 
and the cornea be tranfparent. The proper time. for the 
operation is when the opacity of the lens is fo confiderable 
as to prevent the patient from following his ordinary occupa. 
tion. When this is not the cafe, or when the patient has 
the ufe of one eye, it ought not to be performed, ag it is 
always attended with fome degree of danger. 


When the operation is to be performed, the following is Me | 


the method of doing it: And firlt, of couching the catarad. couc 


To guard as much as poffible againft the effedts of inflam. the 


mation, the patient fhould be confined, for feveral days pre- 
vious to the operation, to a low regimen ; and two or three 
dofes of fome cooling laxative fhould be given at proper 
intervals. After this he is to be feated with his face to- 
wards the light ; but funfhine ought to be. avoided. Some, 
however, prefer a fide-light both on account of the operator 
and patient. One affiftant is to fupport the head, while 
others fecure the arms. The operator is either to be feated 
with his elbow refting upon a table; or, which is preferred 
by fome, he ought to ftand, refting his arm upon the fide 
of the patient. The eye being fixed by the fpeculum 
(fig. 29.), or in fuch a manner as to allow the whole_of 
the cornea and a {mall portion of the {clerotie coat to pro- 
trude, a couching needle (fig. 31.) is to be held in the right 
hand, in the manner of a writing pen, if the left eye be the 
{ubje& of-operation ; the ring and little fingers are to be 
{upported upon the cheek or temple of the patient: The 
needle is to be entered in an horizontal direétion, through 
the fclerotic coat, a little below the axis of the eye, and 
about one fourth of a line behind the edge of the cornea, 
fo as to get entirely behind the iris. If the needle be of 
the flat form, the flat fide ought to be oppofed to the 
iris, to prevent that {ubftance from being wounded, The 
point of the needle is to be carried forwards till it be dif. 
covered behind the pupil. The operator is now common- 
ly dire&ted to puth the point into the lens, and deprefs 
it at once to the bottom of the eye; but in this way the 
lens either burfts through the capfule at an improper place, 
or it carries the capfule with it, tearing it from the parts to 
which it is conneéted. Inftead of this, the needle ought 
firft to be pufhed into the lens near its under edge, as Dr 
Taylor advifes, and then carried fome way down into the vi- 
treous humour, fo as to clear the way for the lens. It is 
then to be drawn a little back, atid carried to the upper 

part 
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&. part of the eapfule, when, by prefling upon it, the lens, if then to be puthed through oppofite to where it entered; Cataraa 
folid, is to be puthed down by one, or, if fluid, by feveral the under half of the cormea ig next to be cut, and at the "ve 
movements, to the bottom of the vitreous humour, It fame diftance from the fcleroties with the parts at which 
fhould thet be puthed downwards and outwards, as Mr the point of the knife went into and came out from the 
ent Bell daredts, fo as to leave it in the under and outer fide of eye. 
rds.the eye ; where, in cafe it fhould rife, the paffage of the light In cutting the under half of the cornea the preffure of 
would be little obftru@ted, ‘T'he needle is then to be with. the fpeculum upon the eye fhould be gradually leflened ; 
drawn, the fpeculum removed, and the eyelids clofed; and for if the eye be too much compreffed, the aqueous hu- 
a comprefs foaked in a faturnine folution is to be applied mour, with the cataraét and part of the vitreous hi. 
over them. Mr Pellier’s method is to cover each eye with mour, are apt to be forced fuddenly out immediately 
‘ie. linem bag half filled with fine wool, applied dry and fixed after the incifon is made. The operator then takes a 
_ £0 acircular bandage of linen paffed round the forehead; flat probe, and raifes the flap made in the cornea, while 
the whole is retained by a triangular napkin. The patient he paffes the fame inftrument, or another probe (fig. 34.), 
is them to be laid in bed, upon his back, with his head very rough at the extremity, cautioufly through the pupil, to ~ 
little waifed; and to be kept in this fituation for abouta feratch an opening in the capfule of the lens. This being 
week in a dark room. Unlefs he be of a weakly habit, he done, the eye fhould be fhaded till the Iens be extracted, or 
ought to be bled at the neck, or leeched at the temple, a the eyelids are to be fhut to allow the pupil to be dilated 
few hours after the operation. He fhould be kept upon as much as poflible; and while in this fituation, if a gentle 
low diet, and get {mall dofes of opiates frequently repeated. preffure be made upon the eyeball at either the upper or 
His belly thould be kept moderately open by gentle pnr- under edge of the orbit, the catara@ will pafs through 
gatives. The dreffings fhould not be removed till inflam. the pupil more readily than it would do when the eyelids 
mation is at leaft fo far gone that no danger will arife from’ are open. 
uncovering the eye, which may generally be about the eighth If the lens cannot be eafily puthed through the opening 
or tenth day. Sometimes the patient perceives light im- of the cornea, no violent force fhould be ufed, for this would 
mediately.on the dreflings being removed, but more frequent. tend much to increafe the inflammation. The opening 
ly not till fome tine after. fhould be enlarged, fo as to allow the lens to pafs out more 
Upon removing the dreflings, if the cataract has again freely. When the cataraét does not come out entire, or 
‘got back to the axis of the eye, a repetition of the opera- when it is found to adhere to the contiguous parts, the 
tion may become neceflary. Some time, however, after the end of a {mall fat probe, or a fcoop (fig. 35.), is to 
inflammatory fymptoms are gone, fhould be allowed to be introduced, to remove any detached pieces or adhe- 
elapfe before any other operation is again attempted; for fions that may be prefent. The-iris fometimes either pro- 
the cataract frequently difeives, providing the aqueous hu- jeéts too much into the anterior chamber, or is pufhed’ out 
mour gret free accefs to it. Mr Pott fometimes, when he through the opening of the cornea. When this happens, 
found the cataraét to be of the mixed kind, did not attempt it is to be returned to its natural fituation by means of the 
‘depreffion, but. contented himfelf with a free laceration of probe already mentioned. Sometimes the opacity is not in 
the capfule; in which cafes the lens hardly ever failed of the body of the lens, but entirely in the capfule which con- 
 diffolving fo entirely as not to leave the {malleft veltige of a tains it. The extra@ion of the lens alone would here 
_ cataract. When the operation is to be performed upon the anfwer no ufeful purpofe. Some practitioners attempt to 
right eye, the ftraight needle muft either be ufed by the extract, firft the lens, and then the eapfule by forceps ; others, 
left hand, or the operator mutt place himfelf behind the pa- the lens and capfule entire. Thofe who have had much 
tient. A needle (fig. 32.) has been contrived, however, pra¢tice in this branch of furgery, as Pellier, fay they find 
with a large curve, by which the operation may be readily fuch a method practicable ; but others think it better to 
performed with the right hand, while the furgeon is placed truft entirely to time and a cooling regimen for the cure, 
_ before the patient; only the needle is entered towards the which, in fome inftances, has taken place. When the ope- 
- inner, imftead of the outer, angle of the eye. ration is to be performed on the right eye, the operator is 
of Lhe dirt hint of extracting the lens feems to have been _ either to ufe the left hand, to take his ftation behind the pa- 
; fuggefted by Mr Petit, who propoled to open the cornea tient, or to employ a crooked knife (fig. 36.) a 
and extra& the lens when it was forced into the anterior After the eperation is finifhed, the eyelids are to be huts Treserrent 
chamber of the eye either by external violence or acci- and the fame treatment obferved as in couching. Whenafter the 
_ dentally in couching. At firft it was confidered as a the operation fucceeds, the wound in the cornea ig generally operatioy, 
_ dangerous operation, and was feldom practifed till about the healed in little more than eight or ten days; but previous 
year 1737, when Mr Daviel propofed and practifed extrac- to this time, the eye ought not to be examined; and even 
tion in preference to couching, ~The operation is now per- then it fhould only be done in a dull light, otherwife ir 
- formed iin the following manner: The patient and operator may fuffer confiderably from the irritation which a ftrong 
‘being placed, and the eye fixed in the fame manner as for light might occafion. When the eye is to be examined, if 
-couching, the {peculum, when the operation is to be done the eyelids be found adhering toyether, they ought to be 
‘upon the left eye, is to be held in the left hand of the wathed with fome gentle aftringent: With this the eye 
saperator. It is neceflary to make as much preflure as ought alfo to be frequently wafhed afterwards, by which 
will fecwre without hurting the eye. Neither ought it will gradually recover ftrength and fight. About the 
the cornea to be prefled too near the iris, left the lat- end of the third week the creffing may be entirely re- 
ter be wounded.’ The operator now takes the knifé (fig. moved, and a piece of green filk put over the eyes 26-2 
_ 33-), and holds it in the fame way as he does the needle for fhade; and if every thing has fucceeded, the patient may 
-couching:; he then enters the point of it with the edge under- generally go out.after a month-from the .time.at which the 
-moft into the cornea about the diftance of half aline from its operation was performed. . 
-conneétion with the fclerotic coat, and as high as the centre It fometimes :happens, that in extra€ting the lens a-por- 
»of the pupil; he is then to pafs it acrofs the pupil to the in- tion of the vitreous -humour is evacuated, This does:not 
ner angle in an horizontal dire@tion, keeping the edge a’little in general prevent the fuccefs of the Operation. ‘The eye 
“outwards to prevent the iris from being cut; the point is foon begins to fill again, and in the courfe of two or three 
_ Vox. XVIII. Part I, 5 wecks 


Fiftula weeks it is for-the mof part as:large as it was previous to 
oe the operation. Whether this be owing to a renewal of the 
“Vitreous humour, or merely an aqueous fecretion, is not 
yet determined; though thelatter circumftance is generally 
fuppofed, 


Chap. 3 


commenly heals again iti a few days, but it burfts as foon as 
a confiderable quantity of this fluid is colle€ted ; and ic conti- 4? 
nues thus to collect and burft alternately, till the opening be- 
comes fufficiently large to prevent any farther collection. This 
ftate of the diforder exhibits exaétly the appearances ofa ft- 
nuous ulcer, with callous, and fometimes with retorted edges 5 
and this lage forms properly the real fitula lachrymalis. 
‘Tears, mucus, and purulent matter, are now abundantly dif- 
charged from the fore. When the bone beneath is found, 
this difcharge is feldam either acrid or offentive to the {mell, 
for the opening being in general in the under part of the 
tumor, the matter is readily evacuated ; but when any of the 
contiguous bones aré carious, they are not only found to be 
fo by the introduétion of a probe, but by the appearance, 
{mell, and effeéts of the matter upon the neighbouring parts. 
In this cafe it is thin, fetid, and commonly fo acrid as to fret 


Cuan. XIV. Of Fiflula Lachrymalis. 


By this difeafe is properly underftood a finuous ulcer of the 

Jachrymal fac or duét with callous edzes, though every ob- 

ftruétion of this paffage is commonly called jfula lachry- 

220 = malis. 

ye pelaap The firft and moft fimple flate of the cifeafe is that term- 
cafe in ire CP A MOp/y Of the lachrymal fac. ‘The fymptoms are, a tu- 
mott fimple™Mor between the inner cornea of the eye and fide of the, 
fojm, nofe, This difappears. by preffure, the tears mixed with 


22% 
Jo its ad- 
wanced 


ftate. 


. mucus paffling partly into the nofe, but chiefly back upon 


the eye and over the cheek. 

This ftate of the difeaie is what the French have called 
the Aernia, or hydrops facculi lachrymalis. It is frequently 
met with in children who have been rickety, or are fubject 
to glandular obfiructions : and in this ftate it fometimes re- 
mains for feveral years, fubje€t. to little alterations, as the 
health or habit fhell happen to- vary, the facculus being 
fometimes more, fometimes lefs full and troublefome; the 
contents which are preffed out are fometimes more, fome- 
times lefs cloudy ; and now and then the difeafe is attended 
with a flight ophthalmy, or an inflammation of the eyelids, 
but which, by common care, is eafily removed. Ir the fac. 
culus be not much dilated, the difcharge fmall, and procu- 
ced only by preffure, the chief inconveniences are the weep- 
ing eye, and the gumming together of the lids after fleep- 
ing: but thefe, by being attended to, may be kept from. 
being very troublefome ; and if the difedfe makes no fur- 
ther progrefs, may be fo regulated as to render any more 

ainful procefs totally unneceflary. If the dilatation be con- 
fiderable, the {welling is more vifible, and the quantity of 
fluid is larger ; it is alfo in this ftate more frequently mixed 
and cloudy, and more troublefome, from the more frequent 
neceflity of emptying the bag ; but if the patient be an adult, 
it may, even in this more dilated ftate of it, be kept from be- 
img very inconvenient. 

If an inflammation comes on, the tumor is thereby confi- 
derably increafed, the difcharge is larger, as well during 
fleep as upon preflure; the fkin covering it lofes its natural 
whitenefs and foftnefs, becomes hard, and acquires. an infla- 
med rednefs; and with the tears a mixture of fomething, 
which in colour refembles matter, is difcharged, efpecially if 
the preflure be made with any force, or continued for any 
time. 

When the parts are in this ftate, the contents of the bag 
have fo much the appearance of purulent matter, that they 
are now generally confidered as fuch, though Mr Pott and 
feveral others have been of a different opinion, confidering 
the fluid as merely mucus under a different form.; allowing, 
however, that pus is fometimes difcharged. If the puncta 
lachrymalia be naturally large and open, and the inflamma- 
tion confined to the furface of the fac, its contents. will pafs 
off pretty freely, and the fkio will remain entire. 

But when the fkin covering the lachrymal bag has been 
for fome time inflamed, or fubject to. frequently returning 
inflammations, it moft commonly happens that. the pun¢ta 
Jachrymalia are affeGted by it, and the fluid, not having an 
opportunity of paffing off through them, diltends the infla- 
med fkin; fo that at laft it becomes floughy, burfts exter- 
nally, and forms an opening in the moft prominent part of 
the tumor, at which the tears and matter contained in. it 


are difcharged. When the opening thus. formed is fmall, it 


and corrode the integuments moft contiguous to the ulcer ; 
and when the diforder is conneéted with fcrophula or with 
Ines venerea, which is by no means an unfrequent occur- 
rence, the difcharge and appearance of the fore will vary 
according as it happens te be combined with ane or other 
of thefe dileafes. 

From what has been faid, we may divide this difeafe into Th 
four general heads or ftates, under which all its more minute! 
diitin¢tions. may be comprehended. The firft confifts in and 
fimple dilatation of the facculus and obftructiom of the nafal | 
dnc, difcharging, upon preflure, a fluid. either quite clear ora | 
little cloudy ; the fkin, covering the bag being entire and 
perfectly free from inflammation. Im the fecond, the tumor ~ 
is fomewhat larger; the fltin which covers it is 1 aw infla- 
med ftate, but entire; and the difcharge made through the 
pun@a lachrymalia is of a pale yellow or purulentcolour. In 
the third, the {kin covering thefacculusis become floughy,and 
burits ; by which means the fwellinz is in fome meafure lef- — 
fened: but the matter which, while the flkin was entire, ~ 
ufed to. be prefled out through the puna lachrymalia, now | 
difcharges itfelf through the new aperture. ‘The ductus 
ad nares, both in this-and:the preceding flate, are not other- | 
wife difeafed than by the thickening of its lining, In the | 
fourth; the paflage from the facculus lachrymalis into the ] 
nofe is totally obliterated, the infide of the former being el- § 
ther ulcerated, or filled up with.a fungus, and: attended fome- 7 
times with a caries of the bone underneath. 1 

In the firft and moft fimple ftate of the difeafe, viz, that'T 
of mere obftru€tion without inflammation, much pains have 
been taken to reftore the parts to their:natural ftate and ufe, : 
without making any wound or divifion at all. The intro- | 
duGtion of a probe, the injeétion of aftringent fluids, and a | 
conftant comprefiion made on the outfide of the facculus in» 
the corner of the eye, are the principal. means by which this: | 
has: been attempted. ’ 

Several years ago, M. Amel made-a probe (fig. 37-) 
of fo {mall a fize as to be capable: of paffing from:the eye-f 
lid into the nofe, being introduced at one of the puncta’ 
lachrymalia,. and pafling through: the: facculus and du@ 5 
with which probe he propofed: te: break through: any” 
{mall obftruGtion which might be found in its paffage.7 
He alfo invented, a fyringe (fig. 38.), the pipe of which”) 
is {mall enough to enter one of the pun¢ta, and’ thus furmifh-~ 
es an opportunity. of injecting a liquor into: the facculus and” 
du&; and with thefe two inftruments he pretended tobe able® 
to cure the difeafe whenever it.contifted in obftruction merely, 
and the difcharge was nor much difcoloured:; The firft of” 
thefe, viz. the paflage of a {mall probe throagh the pun€ta, | 
has a plaufible appearance ;. but will, upon trial; be found 
very unequal to the taf affigned:: the very {mall-fize of it, 
its neceflary flexibility, and: the very little refiftance it is ca- 
pable of making, are: manifeft. deficiencies in the imftru- 
6 ment 3) 
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ments the qitick fenfation in the lining of the fac and dud, 
and its difeafed ftate, are great objeCtions on the fide of the 
parte, fuppofing it were capable of anfwering any valuable 
end, which it moft certainly is not. 

‘hat the paffing a fine probe from one of the punéta la- 
chrymalia into the nofe is very practicable, is known from 
experience ; but the pain it gives, and the inflammation it 
often excites, are much greater than any benefit which does 
or can arife from it. Jt is faid that the principal ufe of this 
probe is te clear the little du&ts leading from the puncta into 
the facculus, and the obftruction of thofe ducts is often men- 
tioned as a part of this difeafe. Hence one would he led to 
fuppofe that it was a circumftance which frequently occurs 
red; whereas it is feldom, if ever, met with. Nor, even if 
it did happen, could it ever produce the difeafe in queftion; 
the principal charaétetiftic of which ts 4 difcharge into the 
inner corner of the eye upon prefluré mdde in the angle. 

The fyringe, if ufed judicioufly while the difeafe is re: 
cent, the fac very little dilated, and the mucus perfeétly clear, 
will fometimes be found ferviceable ; it gives no pain; and a 
few trials render the ufe of it by no means troublefome. ‘There 
is very little occafion, however, to take much trouble, or to 
put the patient to fo much uneafinefs ; for if the fac be emp- 
tied by compreffion, if the liquor which was to have been 
injected be applied to the punéta, they will abforb it as rea- 
dily as the fluid which naturally paffes through them. 

Fabricius ab Aquapendente invented an initrument, 
which was fo contrived as by means of a {crew to make a 
preflure externally on the lachrymal bag; from the ufe’ of 
which, he fays, his patients received much benefit. This 
inftrument has been confiderably improved by late pra€tition- 
ers, and is ftill recommended as very ufeful. See fig. 30. 

All the good that can be obtained by comprefs and ban- 
dage, this ferew is capable of procuring; but it is alfo fub- 
ject to all the fame inconveniences, arifing from the impoflibi- 
lity of determining exatly the due degree of preflure: for if it 
be fo great as to bring the fides of the upper part of the fac 
jato contact, all communication between it and the punéta will 
be thereby ftopped:; if it be but flight, the accumulation will 
not be prevented ; nor does it in either cafe contribute to the 
removal of the obftruétion in the nafal dud, the primary 
and original caufe of the difeafe. If the curative intention 
was to procure an union of the fides of the facculus, as in 
the cafe of parts feparated from each other by the forma- 
tion of matter or floughs, and the preffure could be made 
uniformly and conttantly, poffibly it might be fo managed 
as to an{wer a-valuable purpofe ; but as that is not the in- 
tention, the preffure, whether made by an inftrument or by 
a common roller and comiprefs, contributes little or nothing 
toward a cure. 

When the difeafe is only beginning to form, if the la 
chrymal fac be frequently preffed with the finger, the con- 
tents. of it will be difcharged before they become acrid, and 
the complaint, though feldom to be cured in’ this mariner, 
may be fometimes endured without any other afliftarice: 
But when the difeafe has advanced fo far as to be in a ftate 
et inflammation, contiderable relief may be obtained’ from 
fuch remedies)as are tound:to’ be ufeful in mflammatory af- 
fections of other parts of the body, as blood-letting, laxa- 
tives, and low diet, together with faturnine applications to 
the parts affeGted. But when thefe fail, and it is found that 
the paflage of the tears to the nofe is completely obitrnéted, 
as-the matter, if it does not'burft outwardly, may be indan- 
ger Of corroding the bone underneath, a‘different practice is 
to be followed. 

In this fate, an opening in the upper part of the facculus 
lachrymalis becomes in general abfolutely neceflary ; and as 
& wound made by a knife leaves a much lefs difagrecable {car 


than that which neéceffarily follows the burfling of the fin, Fiftula 


one being a mere fimple divifion, the other a lofs of hye tah 
ftance ; it will always be found belt to anticipate the acci- os 
dent of buriting, by making the opening as foon a’ the intte- 
guments ate in fuch a flate as to threaten it. : 
For making this incifion, authors have been very par- 
ticular in their dire€tions with regard to its place, manner, 
and form. But all that the furgeon need obferve ts, to take 
care to keep the knife at a proper diftance from the junc- 
ture of the palpebra, to begin the incifion a very little above 
a line drawn from that juncture toward the nofe, and to 
continue it downward fo as to lay the fac completely open ; 
and the beft inftrument to make it with is a fealpel of the 
common form, but of a {mall fize. If the facculus be alrea- 
dy burl, the place of opening is determined ; and the ori- 
fice may be enlarged with a knife, or dilated. 
The incifion being made, the contents of the tumor fhould 
be moderately preffed out; after which, fome practitioners 
advife that the nafal du fhould be fearched for by means of 
a probe ; and if found, phat a piece of catgut, bougie, or 
lead, fhould be introduced, and kept there, its edge being 
bent a little downwards till the fides of the du& are fkinned 
over and healed. In the mean time, the fore is to be drefled 
with fimple pledgets of wax and oil, which are to be retain- 
ed by means of adhefive plafter. As foon a the paflage of 
the tears into the nofe is fufficiently fecured, the fubftance 
which has been left ia it is to be withdrawn, aad the wound 
healed. 228 
The laft ftate of this diforder is that in which the natural During the 
paflage from the facculus to the nofe is fo difeafed as to bé laft Mage. 
quite obliterated, or it which the bones are fometimes found 
to be carious. The methods hitherto defcribed have all 
been calculated to preferve the natural paffaxe, and to 
drive the lachrymal fluid again through it. In this attempt 
they are fometimes fuccelatal ; but when every trial for dif- 229 | 
covering the nafal duét has been unfuccelsful, recourfe muft Method of 
be had to-an artificial opening for the tears. In performing amar es 
this part ot the operation, the patient fhould be feated op- natal duds 
polite to a window, with his head fupported by an aff 
tant. The furgeon is to place himfelf immediately bet 
fore him, either in a fitting or ftanding pofture. The 
canula of the trocar (fiz. 40.) 1s now to be, introduced 
to the under and back part of the lachrymal fac, and held 
with one hand, while the ftilette is to’ be paffed into it 
by the other, in a direGtion obliquely downwards and in+ 
wards, between the two fpongy bones, till it reach the ca+ 
vity of the nofe, which will be known by fome bloody mu- 
cus paffing out at the noftril. As foon as the inftrument 
has penetrated the nofe, the opening fhould be made fufff- 
ciently large ; then the ftilette fhould be withdrawn, and 
a bit of catgut or bougie, or what is more cleanly and con- 
venient, a leaden probe, is’ to be introduced, anc the canula 
removed. One end of the probe ought to’ remain in the 
nofe, and the other bent in fuch a way as to hang over the 
edge of the wound, and at the fame'time be in no’ danger of 
coming out. The fore is now to be covered with a pledget 
of lint {fpread wich emollient ointment, and the whole re- 
tained with adhefive plafter.. The probe muft be removed 
every day or two, fo as to allow it and the paffage to be 
cleaned ; and at: each drefliig fome aftringent injeCtion 
fhould be thrown in, when the parts are to be dreffed as at 
firft. Several weeks will commonly be neceflary for render- 
ing the paffage perfeétly callous; but this muft depend 
much upon the ftate of the parts, as well as the conttitus 
tion of the patient. 
After the paffage is become fufficiently callous, the dref- 
fings and probe'are to be withdrawn, and the parts cleared 
from any mucus with which they may be tuffed. The 
S 2 fides 
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Fiftula fides of the wound, now already fufficiently contraéted, are 
masks tat to be laid together, and-covered with fome adhefive platter. 
vf this be ineffe€tual, the wound is to be touched with cauf- 

tic, when the cure will generally be quickly completed. 

To give tone to the parts, moderate preflure fhould fre- 

quently be made upon the fac, either by the patient’s finger 

or by the machine already mentioned, and this fhould be 
continued for a confiderable time. Sometimes the difeafe 

returns after a cure has been made, owing to difeafes of the 
conftitution, carious bone contiguous to the fore, or fome- 

times to too {mall an opening having been-formed. In this 


cafe a canula of gold, filver, or lead, is fometimes introdu-’ 


ced into the artificial paffage, and the fkin healed over it ; 
by which means the paflaze will afterwards remain com- 
pletely open, and no difeafe of the conftitution can ever affe@ 
it. We thall defcribe Mr Pellier’s method of performing 
this operation, who has made feveral improvements on it. 

The patient is to be feated, and his head properly fup- 
ported by an afliftant; then the fac is to be laid freely open 
at its inferior part; the nafal du@ js to be fearched for with 
a firm probe, or with a conduétor (fig. 41.) .made for the 
purpofe ; and Pellier afferts that he never fails in finding it. 
As foon as this is difcovered, a conical tube (figs 42.), 
with a proje€tion at the top, and another in the middle 
for fecuring it in its place, muft be put upon the con- 
ductor, previoufly furnithed with a compreffor (fig. 43-)5 
and it fhould be of fuch a fize that the condu@or may fit it 
exadtly. The point of the conduétor is now to be pafled 
into the Jachrymal duét ; and being pufhed in till it reaches 
the noftril, which may be known either by inferting a probe 
into it, or by a few drops of blood falling from the nofe, 
the condudtor is to be withdrawn ; leaving the compreffor 
upon the brim of the canula, which muft be firmly preffed 
down with the left hand, while the conduétor is removed 
with the other. This being done, the compreffor muft next 
be taken out; and to difcover whether the canula be at a 
proper depth, a little milk or water fhould be injefted thro’ 
it. If the injection pafs, it will fhow that the canula is pro- 
perly placed. If, on the contrary, any obftruction occur, 
there will be reafon to fufpeé that it is already pufhed too 
far, and that it preffes againft the os fpongiofum inferius ; 
in which cafe the canula muft be withdrawn, fhortened, and 
reintroduced as before. 

The fore ought to be kept open for eight or ten days 
after the operation with foft lint {pread with emollient oint- 
ment, and the whole covered with a comprefs of foft li- 
nen fecured with a bandage. An injeétion of milk and wa- 
ter fhould be daily paffed through the canula; and as foon 
as the fore looks clean and healthy, the dreffings fhould be 
entirely removed, and a piece of court plafter laid over it. 
In this flate it is to be left to heal; but the plafter muft be 
renewed, if matter appear to form beneath it. By this me- 
thod Mr Pellier finds, that fiftula lachrymalis, not depending 
upon difeafes of the contiguous bones or of the conttitution, 
may commonly be completely cured in two or three weeks, 
which, by the ufual practice, might require feveral months. 
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Cuap. XV. Of Affettions of the Nofe. 
Secr. I. Of Hemorrhagies from the Nofe. 


‘Wnuen the means mentioned for this complaint in. the ar- 
ticle Mepicine have failed, recourfe muft be had to com- 
preflion. Doffils of lint introduced into the noftrils are 
fometimes effeCtual ; or the gut of fome {mall animal, tied 
at one end, then introduced by a probe into the nofe as far 
a the pharinx, and filled with cold water, or that and vine- 
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gar, and fecured by a ligature, by adapting itfelf to all the “a 
parts, and prefling equally on them, has been attended with Ww 
advantage. When thefe remedies likewife fail in their ef- 
fect, a piece of catgut or wire may be introduced through 

the nofe into the throat, ana brought out at the mouth; a 
piece of {ponge, or a bolfter of lint of a fize fufficient to fill 

the back-part of the noftril, is then to be fixed to it; the’ 
fponge is next to be drawn back and properly applied. An. 
other is to be applied to the anterior part of the noftril and 
fecured. ~The fame may be done to the other noftril, if it 

be neceffary ; or the fponge may be of fuch a fize as to fill 

the ends of both noftrils at the fame time. By this con: 
trivance the blood not finding an outlet, will foon coagulate, 

and prevent any farther evacuation. 


Seer. II. Of Oxena. 


By this is underftood an ulceration within the nofe, which 
may be occafioned by external violence, by expofure to cold, 
by irrritating fubftances, or by whatever produces inflamma- 
tion in the membrane lining the noftrils. Sometimes it 
arifes from: venereal infe@ion ; and in this cafe the dif. 
charge becomes fo acrid as to corrode, and produce caries in 
the bones of the nofe. When the difeafe is local, and not 
depending upon any conttitutional affeGion, aftringent folu. 
tions are found to be the moft ufeful, {uch as a decoétion of 
bark or that mixed with alum. Doffils of lint dipped im 
thefe are to be introduced into the noftrils three or four 
times a-day, or fome prefer the injection of fuch fluids by 
means of a fyringe as being more effectual. If ftronger 


altringents be neceflary, a folution of ftyptic powder ought 
to be ufed. At bed-time an ointment prepared with zinc 
or with lapis calaminaris ought likewife to be applied. Up- 
on fome occafions the application of a blifter to the temple 
has cured the difeafe. 


Inftances, however, occur, where the difcharge is ecca- 


fioned by a colleGtion of matter within the antrum masillare; 
and then it is apt to refift every effort till a proper ontlet 
be given to it. 

When the complaint is owing to venereal infection, the 
primary difeafe is to be attended to, and mercurial prepara- 
tions are to be applied to the part; but when the bones are 
carious, till thefe are removed we need neither expect that: 


the difcharge will ceafe, nor the difeafe be otherwife coms 
pletely cured. 


Secr. III. Of Jmperforated Noftrils. 


Sometimes the noftrils are in part or entirely obliterated: 
This may be owing to burns; {mall-pox; different kinds of 
fores, efpecially thofe of a venereal nature ; and fometimes 
it is the effect of original conformation, for it has been ob- 
ferved in new-born children. 

When any opening appears in the obftru@ed noftril, it 
may be readily dilated by the introdu@tion of a furrowed 
probe, and then cutting upon it in the courfe of the adhe- 
fion: but when no paflage appears, the Operator muft en- 
deavour, by means of a fcalpel, to difcover one of the nof- 
trils ; and when difcovered, it muft be enlarged by a direc- 
tor and biftoury, as in the former cafe. ‘Che other noftril is. 
to be treated in the fame manner. After the openings are 
formed, they might be preferved of a proper fize by the in- 
troduction of doffils of lint, which fhould be ‘frequently 
cleaned or renewed ; but metallic tubes anfwer the purpofe: 
better, and allow the patient to breathe freely throuch them 
till a cure be performed. | Previous to their introduction, 
they ought to be covered with foft leather {pread with emol- 
lient ointment, and retained till the fores. are completely 
healed. 
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raw ; by which, if the operation be properly performed,a piece Affecions 
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XVI. Of Af eftions of the Mouth . will be feparated in form like an inverted V. After the in-,, - the 
joa CHAP f Af Ae cance oy Ailes: cifions ia been made, the veffels fhould be allowed to bleed Men 
Secor. I. Of the Divifion of the Parotid Du, freely to prevent inflammation ; and when the bleeding has ---a=s 
i ceafed, the fides of the wound are to be brought accurately 
Wuen the parotid du& is divided, the faliva which it , together, and kept in that ftate by the twiited future. The 
tranfmits pafles over the cheék inftead of going into the ca- _firft pin ought to be as near as poffible to the under edge of 
vity of the mouth, the lip; another is to be inferted near the upper angle ¢ 
When the furgeon is called to a recent divifion of the and if the patient be an adult, a third pin will generally be 
du&, he ought to lay the divided ends of it as exaétly to- neceffary, half way between the other two. In paffing thems 
gether as poffible, and to retain them in their fituation till they ought to go rather deeper than half through the lip, 
_ they are united by adhefive plafters, or by the twifted future that the edges of the wound may be kept properly in 
if there be confiderable retraGtion of the parts. But when contaét. An affiftant now keeps the parts together, 
_ the portion of the dué& next the mouth is entirely obliteras while the operator applies a firm waxed ligature firt to 
ted, an artificial paflage mult be made into the mouth, and the under pin; and having made three or four turns with 
an union formed between the opening and that part of the it in the form of an eight figure (fig. 47.), it fhould then be 
du& which proceeds from the parotid gland. The artificial carried about the fecond, and in a fimilar way about the 
paflage ought to be as much as poflible in the dire¢tion third, care being taken that the thread be drawn of a pres 
of the natural du@t. For this purpofe a perforation of per tightnefs. After the ligature is fecured, a piece of lint, 
a proper fize Js to be made obliquely into the mouth covered with fome mucilage, fhould be laid over the wound 
with the trocar (fig. 44.), from the fide of the wound to proteét it from the air; and this is commonly-all the 
exa@ly oppofite and contiguous to the under extremity bandage neceflary. When, however, from a’ great want of 
of the upper portion of the duét; and then a piece of -fubftance, the retraétion has been confiderable, fome advan- 
leaden probe of the fize of the perforator fhould be in- tage is derived from the ufe of adhefive: plafters: applied: to 
troduced by means of the canula, and be kept in the cheek the cheeks and tied between the pins. - During the time of 
till the fides of the opening become callous; when the lead the cure the patient fhould be fed upon {poon-meat,’ and 
being withdrawn, the extremities of the artificial and natu- prevented from making any exertion with the lips, otherwife 
ral duéts are-to be brought into conta, and retained there the cure might be confiderably ‘retarded. . At the end of 
by adhefive plafter till the cure is completed. Another method _ five or fix days the pins may be taken out, when the parts 
has, in a few inftances, been followed by Mr Latta (fee his will commonly be found-completely united. « - 
Syftem of Surgery ), of introducing one end of a bit of catgut In the cafe of a double hare-lip, the operation fhould be 
into the artificial opening, and bringing it out at the mouth, firft done upon one ‘fiffure; and when*a*cure is completed 
while the other ts pereger’ a little way into the extremity there, it may be done fafely upon the other. 
ef the natural du@, and retained by adhefive plafter till the er : TOY PORN Sa 5 : 
wound is healed. Whichever ois the me is done, Sere eee: harris 90 4k 
the patient fhould live upon {poon-meat, and make az little Tue under lip is: much more frequently attacked with 
motion as poflible-with his lips or jaws. cancer than the upper, or- indeed than any other part of the 
we body : And as little dependence is to be-placed upon exter- 
Secor IT. Ofthe Hare-ip. nal ‘anplicaeans or Bible remedies, nate wt ‘be had 
Tue hare-lip is a fiffure in the upperiip, very feldomin the to the knife as the only certain method of cures 
under one. It is attended with want of {ubftance, and has its When the difeafé has not attacked any confiderable part 
name from a refemblance to the lip of a hare. In general of the lip, the difeafed part is to be-cut out, and the wound 
it is only a fimple fiffure, though fometimes it is double; in cured by the twilted future. The operation-ought: there- 
which cafe it renders a cure more ‘difficult to be executed. fore to be performed carly, to allow the: parts to be brought 
There are many lips where the want of {ubftance is fo great, properly together. The general fteps of the operation are 
that the edges of the fiffure cannot be brought together, or nearly the fame as in the operation: for hare-lip, and there- 
at leaft where they can but juft touch, and then the attempt fore need not be repeated. It is only to be obferved, that 
_ fhould be forborne. It is likewife improper in-infants, and all the Gifeafed parts. are to be removed, taking care to make 
ought not to be performed till feveral -months after they the cut in fuch a way as will moft readily admit of the twift- 
___ have been weaned, when they will have acquired more ftrength ed or hare-lip future. When the parts can be brought to- 
| to undergo the operation, and will be lefs liable to be at- gether, the lip wilt have nearly the fame: appearance as in 
_ tacked with bowel complaints, which frequently make them the operation for hare-lip but when the difeafe fpreads 
f cry at an earlier period of infancy. ever a confiderable part of the lip, fo-'as to prevent the found 
ion ‘Tn proceeding to the operation, the patient, if a child; parts from being united after the difeafed parts have been 


fhould be fecured upon: a. perfon’s knee, or rather perhaps 
upon a table ; but if an adult, he is to be feated uponia 
chair, in a proper light. ‘The frenum conneéting.the gums 
to the upper lip is to. be divided; if a fore-tooth projet fo 
much as to prevent the parts from being brought properly 
together, it is to be extraéted ; or when the fiffure runs 
through the bones of the palate, ifa {mall portion of the bone 
projeét, chis. muft be removed. Matters being fo. far ad: 


jutted, the operator is to lay hold of one fide of the fiffure . 


between the thumb and fore-finger, or between the foreeps 
(fig. 45.), then with a pair of tharp and very ftrong {ciffars 
(fig. 46.), or with a {calpel, to.cut off a thin portion of the 
lip, and to repeat the fame thing upon the other fide of the 
fillure, fo as to render the whole edges.of the fifflure completely 


removed, all that can be done is to remove the part affected, 
fecure the bleeding veflelsy.and drefs the fore like any other 
recent wound, 


Scr. IV. Of Afedions ofthe Teeth. 


Iw dentition the gums infleme:and fwell about the-partsp, 


where the teeth are afterwards: to appear ; the. child is con. 
tinually rubbing the gums with its finger; the faliva is com- 
monly increafed in:quantity, though fometimes the contrary 


happens;. fometimes the: bowels are:remarkably coftive, tho? | 


more: frequently: the reverfe: there is generally quick pulfe, 
with. heat,, and other fymptoms of fever; and on. fome 
occafions thefe fymptoms are attended. with convulfons: 
The means found: ta. be moft ufeful here are fuch~ as. 


are 
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tition. 
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Ate sont are moft eeftual in allaying irritation ; as opiates, blif. 
Poot ters, and efpecially warm-bathiny. When thefe fail, cut. 
teeny ting the gum by means of a.fleme (fiz. 48.), over the 
approaching tooth, is frequently found to remove every 
fymptom ; but this ought to be done earlier than it com- 

monly is to have the full effe’. Whenever the fymptoms 

give reafon to think that a tooth is approaching, the gums 


; Chap, 3 
any adventitious matter being obferved in them; at other Ag@ 
times they become foul, and give a taint to the breath, in 
confequence of the natural mucus of the mouth, or part of | ™ 
the food remaining too long about them. The moft fre- 
quent caufe of foul teeth is the fubttance called tartar, which ord 
{eems to be a depofition from the faliva, and with which the the § 
teeth are often almoft entirely incrutted. 
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Derange- 


ment of the the fecond than in the firit 
teeth, 


thould be cut freely over that part where the teeth may be 
firft expe&ced. When the fymptoms recur, the operation 
fhould be repeated. A crucial incifion is attended with ftill 
more effeét ; and the bleeding which afterwards takes place 
is of conftderable fervice. ‘I'he incifion fhould always be 
carried as far as the tooth, which ought to be fomewhat ex- 
poled; and when properly done, is frequently followed with 
immediate relief. Sometimes the fame kind of fymptoms 
attend the cutting of the fecond fet, particularly of the 
dentes fapientiz. When this is owing to the thicknefs of 
the gums, fearifying gives the greateft relief; but fometimes 
itis for want of room in the jaw, and then the tooth fhould 
be drawa. 

Derangement of the teeth happens more frequently in 
fet, and more commonly in the 
fore than in the back teeth. This may be owing to the 
firit fet remaining in the jaw after the fecond have appeared. 


_ Another caufe is a wafte of fpace in the jaw; and a third 


is a mal-conformation of the teeth, where they are too large 
in proportion to the jaw, and therefore overlope each other. 
‘The remedy is the fame in each of thefe cafes, viz. to ex- 
tra&t the teeth which ftand in the way of the reft, to allow 
thofe which are out of their place to come into the row, and 
put on a more uniform appearance. 

"Phe ufual method of moving teeth which are out ef the 
row is, by fixing them with a ligature to the neareft teeth ; 
or the fame thing is done by metalline plates or.pieces of 
wire. But thefe methods have not been found fully to an, 


fwer the purpofe intended, though in forne cafes they may 
be ufeful. When one or more front teeth are accidentally 
drawn out of the jaw, they ought to be immediately repla- 
ced. When the teeth are broken over or otherwife inju- 
red, they may be fupplied with others tranfplanted from the 


ftance is allowed to remain, it infinuates itfelf between the 
gums and the teeth, and then gets down upon the jaw in 
fuch a manner as frequently to loofen the teeth. This in- 
deed is by far the mof common caufe of loofe teeth, and 
when they have been long covered with this or with an 
other matter, it is feldom they can be cleaned without the 
afliftance of inftruments. But when once they are cleaned, 
they may generally be kept fo by rubbing them with a thin 
piece of foft wood made into a kind of bruh, and dipped 
into white-wine vinegar ; after which the mouth is to be 
wafhed with common water. 

When the teeth are to be cleaned by inftruments, the 
operator ought, with a linen cloth or with a glove, to 
prefs again{t the points of the teeth, fo as to keep them 
firm in their fockets, with the fingers of the one hand, 
while he cleans them with the neceffary inftruments, 
fig. 51. n’ I, 2, 35.4, 5, held in the other; taking care 


not to ferape them fo hard as to loofen them, or to rub off<ce¢ 


the enamel. ‘This being done, the teeth fhould be rub- 
bed over with a {mall bruh, or a piece of {ponge dipped in 
a mixture of cream of tartar and Peruvian bark. The fame 
application may be made to the teeth for a few days, after 
which they may be kept clean as already direéted. 

The teeth are fometimes covered over with a thin dark 
coloured fcurf, which has by fome been miftaken for a wa- 
fting of the enamel, but which is only an extraneous mat- 
ter covering it. By perfeverance this may be cleaned off 
as completely as where the teeth are covered with tartar 4 
but it is apt, after fome time, to appear again. When this 
is obferved, the fame operation mutt be repeated. 

For the purpofe of applying powders or wafhes to the 
teeth, a bruth or a fponge is commonly employed ; the latter 
is certainly preferable, as being lefs in danger of wearing 


When this fub- | 


jaws of another perton; but this can only be done when the 
fockets have been newly emptied, for after inflammation 


down the enamel, or of feparating the teeth. } 
‘The caufes producing toothach may be, expofure of the ory 
comes on it is impracticable. In thefe cafes the inflamma- nerve of a tooth, by breaking or wafting of the enamel, in-ach 


tion muft be allowed to fubfide, and then artificial teeth can 


be readily adapted. % 

When the teeth are loofened by external violence, by falls 
and blows, or by improper ufe of inftruments: in pulling dif 
eafed teeth in the neighbourhood of found ones, they may. 
again be made tolerably fait by. prefling them as firmly as 
poffible into their fockets, and preferving them fo with liga- 


flammation in or about the tooth, or from fympathy when 
diftant parts are affected, as the eye, the ear, the ftomach, 
or the uterus, as in time of geftation. After toothach has 
once been produced and removed, it 1s apt to return by ex-- 
pofure to cold, by taking hot liquids, by hard bodies preffed 
againft the nerve in the time of chewing, by the ufe of a 
pick-tooth, &c. 


tures of catgut, Indian weed, or waxed filk, and keeping 


With refpeét to the cure of this difeafe, no rule can be me: 
the patient upon fpoon-meat till they are firm. When leofe 


laid down which will anfwer with certainty upon all occa-cure 


teeth are owing to tartar, nothing will faften them till the 
caufe be removed ; and this ought to be done early, other- 
wife it will have no effeét. Frequently the teeth become 
loofe from a fponginefs in the gums, often, but improperly, 
attributed to fcurvy. ‘Che belt remedy is fcarifying the 
gums deeply, and allowing them to bleed freely ; this fhould 
be repeated till they are tully faftened. Mild aftringents, as 
tinGture of bark, are here attended with good effects, tho’ 
thofe of a {trong nature will certainly do harm. ‘he mouth 
fhould be frequently wafhed with cold water ftrongly im- 
prepnated with thefe, and the patient fhould not ufe the 
teeth which have been loofe till they become firm again. 
The loofening of the teeth in old age cannot be remedied, 
as it is owing to a wafting of their fockets, from which the 
teeth lofe their fupport. 

Lhe tecth fometimes become yellow or black without 


fions. No remedy has yet been difcovered which will at all 
times even moderate the pain; relief, however, is frequently 
obtained from aerid fubftances applied to the tooth, fo as 
to deftroy the irmtability of the nerves, fuch-as opium, {pirit 
of wine, camphire, and effential aromatic oils. When thefe 
fail, blifters behind. the ear, or deftroying the nerve by the 
cautious ufe of ftrong acids, or by a red hot wire frequents 
ly applied to the part, have been attended with advantage. 

When a black or mortified fpot appears on a tooth, if it 
be quite fuperficial, it may be removed ; but if it go through 
the thickneis of the enamel, it will be more advifable to let 
it remain. 

When a {mall hole breaks out in a tooth, particular. ats 
tention fhould be paid to prevent the admiffion of air. Tin, 
lead, or gold-leat, commonly employed for this purpofe, 
fometimes give relief for many months, or even years ; but 

at 
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s at other times are of little adeantage, and in fonte inftances but if a ligature be found rieceflary, 
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ligature to fix it ; it Boils and 


n°? 1, 2, 3- : : : ba KO 
of When the remedies made ufe of for the removal of tooth- | Gum boils may arife from cold or from external violence, Of gum 
ng ach have failed in their effe&, and it is found that the com- &c. but moft frequently they are the confequence of tooth- beils. 
nh. 


create great pain. Gum-mattich or bees-wax are frequent- 
ly employed, and can be made to fill the cavity of the tooth 
fiill better than metalline fubftances. When ftuffing is to 
be employed, it ought to be done in the intervals of the fits 
of toothach, otherwife it will give zreat uneafinefs. When 
it is to be ufed, the whole cavity of the tooth fhould be fill- 
ed; and this is to be done with the inftruments, fig. 52. 


plaint ftill continues, it will be neceflary to extraét the 
tooth. In doing this, it may be obferved, that all the teeth 
may be pulled to either fide, excepting the dentes fapientia 


_of the lower jaw, which ought to be pulled outwards, other- 


wife the jaw may be fplintered. A's foon as the focket is 
cleared of blood, if the tooth be not much fpoiled, it may 
be immediately replaced, when it will become as ufeful as 
before. It is difficult, however, to replace the large prin- 
ders, on account of their diverging roots. ‘The more per- 
pendicularly the teeth are pulled, the lefs contufion and in- 
jury will be done to the jaws and alveoli. But as no 
inftrument has been yet invented capable of effecting 
this properly, furgeons are obliged to be contented with 
an infrument which as in a lateral dire€tion. One. of 
the beft is that (fiz. 53.) in form of a key, with a claw 
and fulcrum. Previous to the operation, this fhould be 
covered with a linen rag, to prevent the gum from fuffer- 
ing. After dividing the gum, or feparating it trom the 
tooth, the claw is to be fixed as deep between the teeth and 
gum.as poffible. hen the fulcrum is to be applied on the 
oppefite fide. ‘he furgeon may now, with one turn of the 
handle of the influment, pull the tooth out at once. But 
the turn fhould not be effe&ed by a fudden jerk, but in the 
mof cautious and flow manner. When it happens to be 
one of the great molares, whofe roots diverge very much, 
and when they are firmly fixed, after only loofing it with 
the firft pull, the claw of the inftrument.is to be applied to 
the other fide of the tooth, and the turn given in a contrary 
direCtion to the firft. After it has been fufficiently loofened 
in this manner, it is to be laid-hold of by a common teeth 
forceps (fig. 54.), and extracted in the eafieft manner. Up- 
on extraction of the tooth, any detached fplinters. occur- 
ring are to be immediately removed. Should: any confider- 
able hemerrhagy take place, the patient may take fome cold 
water, vinegar, or {pirit of wine into his. mouth, and doflils 
of lint may be introduced. into the focket. After all thefe 
fail, recourfe muft be had to the actual cautery. 

When ftumps occur from caries, or when the teeth have 
broken. in. time of the extracting, the common key will 
fometimwes remove them ;. if that fail, the punch (fig. 55.) 
is to be ufed. ‘The operator, having this inftrument in one 
hand, is to place the fore finger of the other, with a piece 
ot cloth wrapped round it, upon the infide of the jaw oppo- 
fite to the ftump, to proteét the neighbouring parts. 

Teeth can never be tran{planted with propriety in child. 
hood or in old age. The conititution muft be free from: 
thofe difeafes which affect the gums. ‘The tooth to be 
tran{planted muft be taken frem a perfom of a found con- 
ftitution, otherwife it will convey infection. ‘To yuard as 
much as poffible agairt infeftion, it fhould be. immerfed 
tor a few minutes in lukewarm water, and then well dried 
and cleaned. It. ought to fit-the focket exactly; if it be 
too large, i, may be filed down, avoiding: the enamel as 
much as poffible. The furface of it fhould be at firft ona 
level with the reit, or rather a little more depreffed,. that it 
may be as fecure as poffible in its place. Ifthe tooth fit 


the focket properly, there will be no occahon for ufing: a 


thay be made of threads of fine filk properly waxed. A. 
ter the operation is finifhed, the patient ought to avoid 


is to be attended to till the tooth is perfeGtly firm. He 
fhould alfo guard againft cold and moift air, and live upon 
fpoon-meat. 


Sect. V. Of Boils and Excrefcences of ihe Gums. 


ach. The complaint begins with pain attending a tumor 
on the parts affected ; by degrees the fide of the face fwells 
confiderably ; the tumor of the gum now begins to peint ; 
and if it be not opened, it burfts and gives the patient im- 
mediate relief. When the boil is owing merely to inflam- 
mation, after the matter is evacuated, the complaint goes 


AL Excrefcen= 
ces of the 
Gums. 


whatever may be in danger of fhaking the tooth, and this —y— 


off; but wher it proceeds from a caries of a tooth, it will . 


continue as long as the caufe remains ; the tooth therefore 
ought to be extraéted. After the abfcefs has burft, if the 
matter continue to be difcharged, it may fometimes be 
dried up by inje€ting fome aftringert liquor; bat the moft 
effectual method is to lay the abfcefs fully open, and to heat- 
it from the bottom by doffils of lint. Sometimes abfceffes 
occur of a more obftinate nature, owing to a carious ftate of 
the jaw. In that cafe fuppuration ought to be promoted, 
and the part laid open as foon as matter is formed; keeping’ 
the paflage open for the difcharge, being the only means for 
effeCting a cure. 
Excrefcences of 
grow upon the gums. 
others aré of a warty nature. In general they are not at-® 
tended with pain. ‘{’hey frequently originate from-caries of 


24% 
various degreés of firmnefs fometimes Excrefcen= 
Some are foft and fumgous, while ces in the 


ums. 


the teeth, or of their fockets ; in which cafe the removal of * 


the fpoiled teeth, and the fubfequent exfoliation of the caris 
ous part of the jaw, will oftem accomplifh a cure. But 
when this does not happen, the tumor fhould be removedias 
foon as it becomes troublefome, otherwife there may be dans 
ger of its ending in cancers The removal may be effected 
by a ligature or knife, according as the tumor may: have @ 
narrow or broad bafis. It is fometimes neceflary to ufe a 
{peculum oris to keep the mouth open. After the tumor 
is extirpated, the wound fhould be allowed to: bleed freely,, 
to prevent fubfequent inflammation. When the hemorrha- 
gy proceeds too far, it fhould be reftrained by the applica+ 
tion of {pirit of wine, or tincture of: mytrh, or foliation of 
alum, &c. and fhould thefe prove unfuccefsful, the lunar cau- 
{tic will feldom fail of havmyz the defired effet. No dref- 
fings can be applied; but for fome days after the operationy 
the mouth fhould’ be frequently wafhed with a warm emol+ 
lient Ceeof&tion; and the cure will be afterwards promoted 
by the application of fome gently aftringent liquor, as port 
wine, tin¢éture of rofes;. &c. 


Sect. VI. Of dbfceffes, &c. in the Antrum Masxillare. 


‘Tuas difeafe is known by a pain-and uneafinefs Beginning 
in the cheek, and extending upwards to the eyes, nofe, and’ 
ears, together with a {welling, which in the latter ages of 
the difeafe tends to a point, moft frequently in the cheek. 
Sometimes a diicharge enfues between the roots of the back- 
teeth, when they happen to penetrate the antrum. Some- 
times a difcharge of matter from the noftrils takes place, partis 
cularly when. the patient lies on the fide oppofite to the tumor. 


The difeafe may arife from cold, or whatever produces in- 


flammation in general; but the moft common caufes are 
violent fits of the toothach, occafioning exceflive pain and: 

inflammation of the membranes of the nofe.and‘ antrum. 
The cure is performed by giving a free difcharge to the! 
CoRe 
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Kanula. contents of the tumor: and this.is done in two-ways; either 


Plate 
. 428. 


by extracting one of the two anterior great mofares, which 
are fituated under the antrum,and making-a perforation 


with a round trocar (fig. 49.) through ‘the bottom of:the’ 


focket ; if this has not been already perforated by the fangs 
of the.tooth or eroded, in which cafe the. matter will pafs 
out immediately after the extraction + or the perforation may 
be made by the inftrument reprefented in.fig. 50. thro’ that 
part of the antrum which projects outwardly over the molares. 
As molt people-with to avoid the pulling of a tooth, when 
it does not appear to be abfolutely neceflary, the perforation 
is commonly made in the way laft mentioned. -Some-au- 
thors, however, objet to this, as not giving a fufficiently 
depending opening to the matter. As foon as the matter 
is difcharged, a plug may be introduced into:the perfora- 
tion, which may be removed frequently to allow the matter 
to pa{s out, and to admit aftringent -folutions of bark,» é&c. 
to be occafionally thrown into the cavity of the:antrum.. In 
this way a cure isobtained, if:the- bones be found; but if 
they are carious, it is impoffible to expe a-cure till the 
difeafed portions.of the bone exfoliate’ and be removed. 
‘When cloated blood is formedin the antrum, it is to be re- 
moved in the fame manner. : Sometimes the tumor of the 
cheek is owing.to a {welling of the bones, and no matter is 


~ found inthe antrum : In-that cafe the operation does harm. 


No. external application has yet been difcovered for removing 


~»fuch afwelling, though a long continued courfe of mercury 


has been faund to be of fome fervice. 
pope. Vi. :. Of Ranula. 


T urs is a. tumor under the tongue, moft frequently owing 


to an obftruétion in one of the falivary duéts. Sometimes it 


contains matter like the fynovia of the joints, fometimes a 
fatty matter, now and then ftony concretions, but moft com- 
monly a fluid like faliva. Jt often acquires fuch a fize as 
to prevent fugking in infants, or mattication and {fpeech in 
adults. When-the perfon attempts to {peak, he only 
makes a croaking noife: hence the name of the difeafe. 
The beft. mode of treatment is to lay the tumor fully 


. open by means of a fcalpel or large lancet, to evacuate its 
_ontents completely, and then to wath the cavity with any 


mild fluid, as milk and water. If the fore be difficult to 


~ heal, tin@ture of bark or other aftrinzents may be ufed. 


When the tumor is obferved to be filled with a fatty or 
any other firm fubftance, it ought to be removed entirely. 
‘The only application neceflary in the time of the cure, is 
the frequent. injeGion of milk and water, or any other mild 


fluid, by. means of a fyringe. 


Sect. VIII. Ulcers within the Mouth. 


» Wuen ulcers of the mouth arife from a general affeGion 


- ef the fyftem, this muft be removed before a cure can be ex- 
- pected. When they originate from fharp points in the 


teeth, thefe are to be filed off, and fome aftringent folution 
taken occafionally into the mouth. Notwithftanding thefe 
and other remedies, the fores fometimes becomes worfe, dif- 
charging a thin fetid fanies, attended with much pain, and 
putting on every appearance of cancer. In this fituation, ex- 
tirpation is the only thing that can effet acure. If the 
fore be only fuperfictal, it may pretty readily be extirpated; 
but when deep-feated, it may fometimes be neceffary to cut 
through the whcle fubitance of the cheek, and heal the 
fore by the hare-lip future. When the tongue is the fub- 
jet of operation, the operator ought to be ready to take 
up the bleeding veffels by the tenaculpm or the needle. A- 
long with ligature, it may be neceflary to ufe attringent 
gargles, or a mixture of vitriolic acid in water. If thefe 


.dgi, the potential or even actual cauitry muit be ufed. 


Sect. IX. Divifion of Frenum Lingua, 


~ Sometimes the frenum lingua extends to the poirt of 
the tongue, and tying it down; whereas, in the natural ftate, 
it ends about one-fourth of an inch farther back. When 
thigis the cafe, it is to be dividéd, guarding againft wound- 
ing the neighbouring veffels, or the ends of the falivary 
ducts. ‘I'he divifion may be made witha common fealpel, 
but ftul better with a pair of very ‘fharp‘{ciflars with blunt 
oints. 

‘The child being laid acrofs the nurfe’s knee, the furgeon 
fhould oper the mouth, and raife the tongue with the two 
firft fingers of the one hand, while with the other he intro- 
duces the fciffars, and divides the frénum in the middle, 
and as tar back as is neceflary. 


Secr. X. Of Enlargement of the Tonfils and Uvula. 


Di 
Fre 
Lir 


Tue tonfils fometimes grow fo large and ‘hard as to be- Enlai 


come incurable, and even to threaten fuffocation. 


When the form of the tonffls happens to be conical, fo 
that the ligature would be apt to Ylip over their extremi- 
ties, Mr Chefelden has recommended a needle (fig. 56:}5 
with an eye near the point : a double-ligature being put 
into the eye, the inftrument is to be puthed ‘through the 
centre of the bafe of the tumor, and the ligature being laid 
hold of by a hook and pulled forwards, the inftrument is to 
be withdrawn ; then it is to be divided, -and fo tied that 
each part may furround one half of the tumor. “This-method 
however is fcarcely ever found to be-neceffary. 


Enlargements of the uvula, from inflammation-or from 404 
other caufes, may generally be removed by the frequent ufeuvulag 


of aftringent gargles, as of ftrong infufions of red rofe-leaves 
or of Peruvian bark. But when thefe fail, and the enlarge- 
ment is fo confiderable as to give great uneafinels by impe- 
ding deglutitien, irritating the throat, and fo caufing cough, 
retching, and vomiting, extirpation: is the enly thing upon 


which any dependence can be placed. ~Excifion is the rea- Reni 
dieft method when the uvula is only elongated ; ‘but when of the 
the fize is cenfiderable, dangerous hemorrhagies fometimesla. 


attend this method; on -which account a lizature is pre- 
ferable. The operation may be readily performed by thofe 
of the common. kind;fome prefer the curved probe-pointed 
biftoury. 
In performing the operation, the {peculum: oris (fig. 54.) 
is neceflary to keep the mouth fufliciently open, -and the 


- uvula fhould be lated hold of ‘by a pair of forceps or a {mall 


hook, fo as to keep it firm, and prevent-it from falling into 
the throat. After the operation, if the bleeding be confi. 
derabley it may be checked by ‘aftringent gargles, or by’ 

touch. 
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touching the part with lunar cauftic ; but this will feldom 
be neceffary. 

at. When a ligature is to be employed; it may be readily 
done according to the methed recommended in the extir- 
pation of polypi. A double canula with a ligature may 
be paffed through the nofe, or the ligature may be applied 
according to Chefelden’s method in extirpation of the ton- 
fils. 


Sect. XI. Of fearifying and fomenting the Throat. 


Ix inflammatory affeGtions of the throat, the means com- 
monly empleyed are gargles, fomentations, {carification, 
or top-bleeding. Gargles are ufeful for cleaning the fauces 
from thick mucus or other fordes; they may likewife be 
ufeful in cafes of ulceration. In relaxation of the parts, 
they are employed to advantage when made of aftringent 
mateiials. Fomentations may be of fome ufe when exter- 
nally applied ; but the fteam of water, &c. drawn into the 
throat, by means of Mudge’s inhaler (fig. 58.), is preferable. 

Sometimes it is neceffary to draw blood from the part af- 
fe&ted. Here recourfe may be had to f{carifying with a 
common lancet, the tongue being deprefled with a {patula. 
It may be ftill more readily done by the {carificator (fig. 59). 
After a fufficient number of punétures have been made, the 
flow of blood may be promoted by the patient’s frequently 
applying warm water to the punctures. When abfcefs forms, 
notwithftanding the ufe of thefe remedies, the matter may 
be difcharged with the fearificator already mentioned. 


Cuap. XVI. Of Difeafes of. the Ear, and Operations 
performed upon tt. 
& SomeTIMES a thin membrane is fpread over the mouth 
a- of the external paflage, while at other times a confiderable 
lito- part of the paflage is filled up with a flefhy looking fub- 
ter? ance, occafioning deafnefs. When the firft circumftance 
occurs, the fkin is eafily divided by a fimple incifion, and 
the accretion of its fides may be prevented by a doflil of 
lint or-a bit of bougie inferted between the edges of the 
wound, and daily cleaned and returned till the part be render- 
ed callous. : 

When the other caufe is prefent, the incifion muft be conti- 
nued confiderably deeper, till the refiftance be removed, or 
till the inflrument reach near to the membrane of the tympa- 
num, when the operator fhould defift, left the membrane 
fhould be wounded ; then the fame kind of treatment may be 
followed as in the former cafe. The proper time for perform- 
ing the operation is when children ufually begin to fpeak 
for previous to this the patient may be tog weakly to bear 
it, and after this fpeech would be impeded. 

Sometimes the meatus externus is entirely wanting. in 
the temporal bone. For this au opening through the maf- 
toid procefs has been propofed ; but the operation, has not 
been performed, at leaft in this country. 

§ Children fometimes pufh: hard bodies into their ear, or 
# different kinds of infeéts occafionally creep into it, fo as to 
tei caufe confiderable uneafinefs. Subftances lying near the 
ear, outer end of the paflage may generally be extracted by 
the fmall forceps reprefented in (fig. 60.) ; but round, hard 
bodies fituated deeper in the paflage are more readily re- 
moved by a crooked probe. When infedts are deep feat- 
ed in the ear, they ought firft to be killed, by filling the 


paffaze with oil, or any other fluid which proves noxious to” 


them, without hurting the tympanum. = ‘l’hey may then 
be wathed out by injeéting warm water frequently by means 
|  ofafyringe. 
| Wax is one of the moft frequent caufes of deafnefs, and 
Vor. XVIII. Part I. 


it may be readily detefted by looking into the ear in a clear Difeafes of 

funfhine. « the Ear. 
Various methods have been propofed for removing wax 

from the ear ; but one, not inferior to any, is to throw in fre- Of fuperas 


“quently, by means of a fyringe (fig. 61.), warm milk and bundance 


water, or water-in which a little foap has been diffolved. of pe 
Affiftance may likewife be given here, by ufing along with? “¢ S**- 
the injection a blunt probe or fine hair pencil, by which the 
bottom of the paflage may be cleared out. After the wax is 
removed, the patient ought to guard againft the effects of 
coldby introducing a little wool forfome time intothe meatus. 448 
When deafnefs is owing to a deficiency of wax in the ear, Deficiency 
a little oil of almonds, or even oils of a hotter nature, or of wax. 
foap, or galbanum &c. have been of fervice. "949 
Purulent matter is now and then formed in the ears of A difcharge 
adults, but oftener in thofe of children. Sometimes it coe 
produced by ulcers fituated in the lining of the meatus, ear, % 
or upon the membrane of the tympanum. It feems to 
be merely a local affection, and does not, as many have 
fuppofed, originate from morbid humours of the fyftem: 
The remedies beft calculated for removing it are fuch as 
are of a moderately aftringent nature, as a weak folution 
of faccharum faturni. A little of this may be dropped in 
two or three times,a-day, but it is ftill better to ufe afy- 
ringe. If the difcharge has continued long, it may be 
proper, in addition to the other applicatidus, to keep open 
a {mall blifter for fome time in the neck, arm, or wherever 
it may be thought moft convenient. 
It fometimes happens, particularly in old people, that, 
from expofure toa ftream of cold air, the tympanum becomes 
affected, and a neife isheard by the patient like the rufhing 
of water. In other cafes the patient is incapable of accu- 
rately diftinguifhing the words of fome perfons fpeaking in 
a'loud tone of voice; or, in mixed companies, he hears on- 
ly a confufion of founds. Complaints of this kind frequent- 
ly originate from a relaxation of the foft parts of the tym- 
panum ; and thouyh a complete cure is not very frequently 
performed, yet confiderable advantage is fometimes derived © 
from the ule of hot ftimulating oils,and from keeping the part 
warm at the fame time with a little wool. When deafnefs 
arifes from affeGtions of this nature, fome affiftance may be 
derived from colleéting the found, fo. as to make a ftronger 
impreffion upon the internal ear. A variety of initrumente 
have been invented for this purpofe. Some uféa convoluted 
tube as is reprefented in fig. 62, (fee Trumrer); others 
a fort of cup, fig. 63. which is. concealed under the hair, 
and fixed to the head with ftraps. 
In fcrophulous habits, fuppurations fometimes occur in 
the neighbourhood of the ear, and penetrate into the exter~ 
nal paflage, or into the tympanum itfelf; after which it is not 
unufual for the {mall bones of the ear to lofe their connec- 
ting membrane, and to be difcharged along with the matter, 
and for caries to enfue in the tympanum ; in confequence of 
which a high degree of deafnels is produced, which can never 
be removed. In fuch a fituation little elfe can be attempted 
than to preferve the parts clean and free from fmell, which 
is readily done by inje€ting a little warm milk and water 
morning and evening by means of a fyringe. If this be ne- 
gleéted, the matter from the carious bones is apt to become 
offenfive ; andvit commonly continues till the difeafed parts 
are either diflolved and difcharged, or probably during the 
life of the patient. aso 
Befides the affeGtions which may arife in the meatus exter- Affections 
nus, and ‘may be the caufe of deainefs, others may occur in of the Eus 
or about the meatus internus or euftachian tube, which i 
may have in part the fame effeét, though by no means in tis 
the fame degree. Inflammation and its confequences may 
2% originate 
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The Wry originate in the eavity of the tube, or fwellings or ulcers inftrument which will moft.readily make ian opening in the 8x 
Meek. in. the throat may affect it fo as to caufe fome degree of trachea, as the delay of a few moments will-often- put am 
deafnefs. When this is the tafe, it is practicable to intro- period to the perfon’s exiftence. Experience has fhown, 2» 
duce a pipe, fig. 64. crooked at the extremity, through indeed, that in by much the greater number of cafes, 
the mouth or nofe, and then to inject into the mouth of the — total ftoppage of refpiration for ouly five or 


mm 
by a 
fix minutes, life 


euftachian tube any mild fluid which may be thought fitteft 
for the purpofe, though no great dependence is to be placed 
upon the attempt. 


a sha . 
of Si foks. Formerly piercing the lobes of the ears was fometimes 


ting the 


recommended in complaints of the head, and was confidered 


lobes of theas a chirurgical operation ; but it is now never practifed, 


ears, 
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unlefs for the fake of ornament. As the fubftances fufpend- 
‘ed at the ears are {ometimes fo heavy as ‘to tear down the 
parts, the perforation fhould be made as hizh on the lobes 
as can be done with propriety, and care fhould be taken 
that the perforations be made exaéily in the correfponding 
parts of the ears. Previous to the perforation the lobes 
may be marked with ink; then the patient being feated, 
the lobe of the ‘ear fhould be flretched upon a piece of cork 
placed beneath it, and perforated with an inftrument, fig. 65. 
‘The cork is then to be withdrawna.with the point of the in- 
ftrument fticking mit: A fmall piece of lead, or filver, or 
gold-wire, is now to be inferted into that ‘part of the inftru- 
ment which remains in the ear, and on being drawn into the 
perforation, the wire is to be left in it. By rubbing it with 
‘oil, ‘and moving it daily, the paflase will foon become.callous, 
and fit for receiving the ornament intended for it. 


Cuar. XVII. Of the Wry Neck. 


Wry neck ‘may ‘be owing to different canfes; as con- 
traction of the fin in ‘confequence of burns, or other kinds 
of fores ; relaxation of ‘the mufcles of one fide of the neck, 
particularly the ‘maftoid, while thofe of the other fide con- 
tinue to aét with vigour; preternatural contraction of the 
mufcles of one fide ‘of the neck, the others. having their 
ufual power ; ‘or,‘a'bend in the vertebre of the neck. 

When, thé difeafe 1s owing to'a contraétion of the fin, 
this is to be divided’through the whole of the contratted 
part, guarding againft cutting the ‘external jugular vein. 
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Treatanente When the contraction of the maftoid muicle is the caufe of 


254 
Bronchoe 
tomy. 


the difedfe, ‘the mufcle fhould be divided by gentle ftrokes, 
foas to’ run no rifk of wounding the great veffels fituated 
qinder it. When an inéifion is made ‘either witha view ‘to 
‘divide the mufcle:or the fkin, the head is afterwards, by means 
ofa'machine (fig. 66.), to’be kept ina proper poiture during 
the cure untilnew granulationsform and fill upthe empty {pace. 
When the difeafe is merely owing to‘a curve of the bones of 
the neck, the fame kind of machinery'may be ufeful with that 
recommended for cure in the other parts of the fpine. But 
fometimes the difeafe ‘arifes from an affeGtion of the bones 
of a more ferious nature. Here the difeafe in the wertebre 
commonly ‘begins with’a flight ‘pain, which gradually be- 
comes worfe, andthe head is turned ‘over to the found fide. 
‘As the difeafe becomes worfe, a'fulnefs can be obferved 
very ‘painful ‘to ‘the ‘touch ; and*moving the ‘head becomes 
fo diftrefling as to’be almoft impracticable. The only me- 
thod «which ‘has been found to'be effe€tual in this ‘cafe, is 
the infertion of a pea-iffue on each fide of the tumor, ‘and 
retaining it ‘till the:pain and ftiffnefs are entirely removed. 


Cuap. XIX. Of Bronchotomy and Oefophagotomy. 


‘THE operation of bronchotomy is an incifion made in the 
trachea, to ‘make way for air into the lungs, when refpira- 
tion is obftructed to fuch a degree that life is in danger. 
If 'the’patient’s breathing be already ftopped, the operation 
ought to be done with the greatelt expedition ; ufing any 


is irrecoverably deftroyed. 

In performing the operation, where, from the nature of 
the cafe, fufficient time is allowed, the patient is to be 
laid on his back upon a table, and properly fecured by af- 
fiftants, A longitudinal incifion isto be made, about aninch 
and.an half long, through the fkin and cellular fubfance ; 
beginning at the under edge of the thyroid cartilage ; the 
fterno-hyoid and thyroid mufcles ‘are then to be feparated s 
the thyroid gland is to be avoided as much as poflible, on 
account of its vafcularity. As foon as the trachea is 
laid bare, the bleeding-veffels, to prevent coughing, are to 
be fecured ; then, with a:common lancet, a puncture is to 
be made as high as may feem practicable between two rings 
of the trachea, of fuch’ a fize as to admit the introdu@ion 
of a double canula (fig. 65.), large enough to allow the 
patient to breathe freely, and of fuch a length as neither 
to bein danger of flipping out, nor of irritating the back 
part of the trachea, Such a canula has long been recom- 
mended by Doétor Monro in his courfe of furgery. Pree 
vious to the introduétion the canula may bé put through » 
feveral plies of linen comprefs; or thefe may be firft flit 
half way down, and applied fo that any of them may 
be removed and replaced at pleafure. This double ca- 
nula is to be fixed by a ftrap round the neck; and when 
mucus obftruéts the paflage of the inftrument, the inner 
tube can be withdrawn, cleared,.and readily replaced ; while 
the patient is, during this time, breathing throuch the outer 
one; and by means.of a {crew the ‘tubes can be regulated 
according to the motions of the trachea. After the canula 
is fixed, it ought to be covered with a picce of muflin or 
crape, to prevent the admiffion of :duft, infe&ts, &c. As 
foon as the caufes inducing f{uffocation are removed, the 
canula is to ‘be withdrawn, and the {lin immediately brought 
over the orifice, and retained there by a flip of adhefive 
platter. 
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cannot be extracted otherwife, to be removed. It is only to 


-be done, however, in cafes:of the moft extreme danger, as 
it is ‘attended with much hazard; and there are only two 
inftances yet on ‘record of its having been performed with 
fuccefs, though there are feveral inftances of wounds in the 
cefophagus being healed. T'he operation may be rendered 
neceflary, where obftructions of the efophagus become fo 
complete as to prevent the :paflage of nourifhment into the 
ftomach, ‘or of air into the lungs. But it sis evident, that 
when the obftruéting :caufe is in the under-end of the eefo. 
phagus, any incifion:becomes ufelefs. | 

In performing the operation, the patient is to be fecured 
in the fame manner ‘as for bronchotomy; .and .an incifion 


made through the kin and cellular fubftance as directly 
‘oppofite as poffible to the part.obftru€ted. -If it be done with 


a view to remove an obftruGtion, the »mufcles over ‘the 
trachea are to be pulled to one fide, and the trachea to 
the other, by means of a blunt hook ; by which the cefo- 
phagus will be brought into view. If the obftruéted part now 
come in fight, the incifion isto ‘be made dire&ly upon the 
obftruéting body, which is to be ‘extracted by a pair of{mall 
forceps; but if the obftruétion happen to be farther down 
than we'can with fafety -have accefs to the eefophagus, the 
incifion is to be enlarged as much as poffible, that the 
forceps may be able'to reach and extraét it. ‘When the 
operation is performed, the wound will ‘be difficult to 

heal, 


By cefophagotomy is underftood the cutting open thea 
cefophagus, to allow fubftances flicking in it, and whichtom 


- 
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heal, as the fides of it will be frequently feparated by 
the action of deglutition. On this account as great a de- 
gree of abftinence as poflible is to be adviled ; and nothing 
but nourifhing liquids, in fall quantities, are to be allowed. 
‘The patient fhould be prevented from moving his neck ; and 
the wound is to be healed: as foon az poflible by the fame 
methods which are wled with wounds in other parts of the 
body. On the other hand, if the operation has. been done 
for the purpofe of conveying nourifhment into the ftomach, 
when the patient was diftreffed by a tumor either in the 
cefophagus itfelf or in fome of the neighbouring parts, it 
will be tieceflary to keep the wound open during the con- 
tinuance of the rumor, or the life of the patient. 


Cnap. XX. Of Sore Nipples. 


Women are more generally affected with fore nipples: in 
fuckling their firft child than at any period afterwards. This 
may, in fome meafure, be owing to the fmallneis of the nip- 
ples; but very o/ten it arifes from their being unaceuftomed 
to the irritation of fucking. In fome cafes, the nipples are fo 
flat, and fo much funk in the breait, as to render it difficult 
for the child to lay hold of them. Here affiftance can 
fometimes be given, by the mother prefling back the pro- 
minent part of the breaft, fo as to make the nipple project 
between two of her fingers. Should this be imfufficient, 
the ripple may be made to project by applying to it a flout 
child feveral months old: but when this cannot be done, 
breaft-glaffes, fuch as fig. 68. may anfwer the fame purpole. 
By applying thefe to the nipple, and fucking out the air, 
the child will commonly -be enabled to lay hold of it. 

The nipples at this time are liable to excoriations, 
eracks, or chops; which, thouzh not attended with a for- 
midable appearance, are frequently more diftreffing than 
large ulcers. Mild, aftringent, and drying applica:ions 
are mof to be depended upon in fuch complaints; as 
port wine, brandy properly diluted, or lime-water; all 
of which ought to be applied warm. After bathing the 
parts with any of thefe, the nipple fhould be covered with 
unguentum nutritum, or Goulard’s cerate ; the firit of which 
33 confidered as belt. Lven a little foft pomatum fre- 
quently rubbed upon the part, and covered with a foft linen 
rag, is fometimes found to give confideiable relief, But 
the nipple fhould be perfeétly cleared of thefe applications 
before the child is laid to the breaft; and this may be 
done with a little port wine, or equal parts: of brandy and 
vinegar. If proper attention be paid to thefe remedies, 
they will commonly be found to have the defired effect ; 
but if the contrary fhould bapped, another remains to be 
mentioned, which, in different inftances, has given great 
relief: it confilts in the application of a thin {kin to the 
nipple, as the neck and part of the body of a {wine’s 
bladder with an aperture in it; which, being properly 
mojftened and fixed to the breaft, will completely pro- 
te& it in the time of fucking. As long as the nipples re- 
main any way affected, fmall cups of glals or tin are ufeful 
for retaining the dreffings, defendirig the nipples from the 
fri&ion of the clothes, and receiving any milk which may 
fall from the breatft. 


Cup. XX. Of Paracentefis of the Thorax. 


Wuen either the aGtion of the heart or of the lungs 1s 
impeded by fluids colle@ted in the cavity of the pleura, a 
difcharge of thefe flutds by a perforation is the only chance 
the patient has for relief. ‘The fluids which colleé&t in the 
pleura are, ferum, blood, air, or puss A colle€tion of water 
or ferum is frequently found in the thorax, combined with 
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dropfy in other parts of the body 5 
local, and it is then chiefly that advantage is to be derived * 
from an operation.  Belides, in the two great cavities of 

the thorax, colleGions of water are frequently met with in 

the pericardium, and are {aid to be fometimes. difcovered 

between the layers of the anterior mediaftinum. 
eafe is marked by the following fymptoms : ‘There is a fen 
ef weight or oppreffion in the thorax, and difficulty o 
breathing ; the patient has frequently a more unealy fen- 
{ation in one fide than in the other ; has fudden ftartings: 
during fleep, with a fenfe of fuffocation ; is troubled with 


a frequent dry cough; the pulfe is {mall and irregular; - 


the fkin dry, and the urine feanty. 

With thefe fymptoms there are commonly other marks 
of dropfy; and the patient fometimes, upon any fudden 
motion, is fenfible of an undulation within the cheft; and 
when the quantity of water ‘5 confiderable, the undulation 
will even be heard by the byitanders, if the body be {martly; 
agitated, For this purpole, the patient’s body fhould be 
uncovered while under examination ; and the furgeon fhould 
place his hand upon the breaft near the fternum; then an 
afitant ought to raife the patient fuddenly from an hori- 
zontal to an ere& pofture, or to ftand behind the patient, 
and make fudden jerks; when, if water be prefent, the 
undulation will be felt ; but it is neceflary to guard againft 
being deceived by the noife fometimes made by the contents 
of the ftomach. 

When the water is colle&ed in one fide only, if the 
difeafe be of long ftanding, for the moft part that fide is 
more prominent than the other. If the water be in the 
pericardium, the fymptoms are nearly the fame as. thofe 
above enumerated, with this difference, that the pain is ge- 
nerally felt behind, and to the left fide of the flernum 
and the ftroke of the heart is as if buried in water, while 
an undulatory motion has been {aid to be felt oppofite 
to the anterior extremities of the third, fourth, and fifth 
ribs. 


derived from internal remedies. Squills, 


14% 


but the affeétion is often Paracene 


efis of the. 
Thorax. 
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The dif- Symptoms 

fe of fluids hee 

fing collect- 
éd. 
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In the treatment of this difeafe, little advantage can be {nternal re- 


cream of tartar, medies of 


mercury, and dijitalis, are upon fome occafions attended little advan- 


expect any degree of fuccels is the removing of the water 
by an operation, which fhould be performed as foon as 
there is reafon to expeét that danger may arife from delay- 
ing it longer. ‘The operation is done in the fame way as 
fhall be afterwards defcribed in the cafe o' empyema. 


with advantage ; but the only method from which we can’ °° 


Blood colleéted in the thorax is always extravafated thro’ hos ate 
fome wound or rupture of the veffels of the lungs or thorax. lected in 
The breathing becomes opprefled, the motion of the heart the thorax.” 


and arteries feeble and irregular, and all thele fymptoms 
are more diftreffing than colle€tions of other fluids. As 
it frequently happens, in cafes of this kind, that fome ot 
the veflels of the lungs are injured, part of the blood is 
thrown up by coughing ; which, when confiderable, gives 
a temporary relief to the lungs and heart ; and while this 
is the cafe, no operation is neceflary ; but whenever the 
aétion of thefe parts becomes much impeded by a great ac- 
cumulation of blood, a perforation ought to be made to 
difcharge it. When the extravafated blood is too firmly 
coagulated to pals off by a perforation, the wound ought 
to be made confiderably larger ; and if this be infufficient, 
injeGtions of warm water ought to be thrown in, and allowed 
to remain for fome time, to promote the diffolution of the 
mats, which is afterwards to be evacuated. If the extrava- 
{ation has been occafioned by a wound in the lower part of the 
thorax, anew perforation will be unneceflary ; an enlarge- 


ment of the wound will be quite fufficient. But if it be 
fituated in the upper part of the cavity, a perforation in the 
T 2 middle 


148 
Paracen- 


tefis of the 
Thorax. 
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middle and lateral part of the thorax ought to be made, 
that the blood may be freely difcharged. In cafe of a rib’ 


Chap. } 
done upon the part where the collection is fuppofed to be Bi 
fituated ; and this may be known by the feat of the previ- ee 


Keene being fractured, or a veffel ruptured, the incilion ouzht to 
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be made as neaf as poffible te the part affected, to allow the 
blood to efcape, and loofe pieces of bones to be removed. 


Aircollea. The difcharge of air into the cavity of the thorax pro- 


ted in the 
thorax. 


a6t 


Emphycma 


"or pus cole 
lected in 
the tho: ax. 


duces fymptoms little lefs alarming than thofe proceeding 
from the effution of blood. In general they are, oppreffion 
in breathing : a tightnefs of the breaft, attended with pain ; 
inability to breathe in the recumbent pofture ; a flufhing 
and {welling of the face; a feeble, and at laft-an irregular 
pulfe: The extremities become cold, and cold {weats break 
out on the forehead. With thefe fymptoms there is fre 
quently a {welling over the external parts of the body, by 
air getting from the ruptured lings into the common cel- 
lular fubftance; and all thefe complaints increafing, the 
patient, if not quickly relieved, foon dies; fometimes in a 
few hours, with marks of {uffocation. 

Air may be produced in the cavity of the thorax by 
wounds in the lungs, by mortification generating air in 
any of the thoracic vifcera, by erofion of ulcers, by lacera- 
tion in confequence of fraéture in any of the bones of the 
thorax. 

We diftinguifh this from other colleétions by the fudden 


oppreffion in breathing, by the flufhing of the face, by no. 


blood being thrown up, and by the emphyfematous {welling 
of the cheft and other parts, which has a crackling noife upon 
being preffed. 

The treatment of this complaint confifts in making {mall 
punctures in the affected part of the fkin, fo as to allow the 
air to efcape from the cellular fubftance ; andif the air fhall 
have {pread to diftant parts of the body, it will efcape moft 
readily by fuch openings. But if this give no relief to the 
oppreffed breathing, paracentefis ought to be performed. 
In former times, patients labouring under {uch fymptoms 
were aloft conftantly left to their fate. Within thefe few 
years, however, fome cafes have occurred where the patients. 
have been completely relieved by an operation ‘being per- 
formed. This is done in the fame way as ip the evacuation 
of other fluids. 

Purulent matter is more frequently colleGed in the tho- 
rax than any other fluid: it is much more frequently form- 
ed, however, than confined there. As the matter is ufually 
fpit up as faft as it is generated, in the diffe€tions of thole 
who have died of this ipecies of confumption, much extra- 
vafated pus is rarely found in the cavity of the thorax, 
though a great portion of the lungs be deflroyed. Cafes 
not unfrequently occur, however, which require the opera- 
tion ; and thefe may be diftinguithed by the following fymp- 
toms: ‘The patient at firft generally complains of a fixed 
pain in fome part of the thorax, attended with heat, quick 
pulfe, and other fymptoms of inflammation ; re{piration be- 
comes opprefled; he is unable to lie on the found fide; 
or, if both fides be affected, can only lie on his back ; has a 
conftant tickling cough, clammy {weats, frequent rigors 
or fhiverings. If thele fymptoms be attended with an en- 
largément of the affe@ted fide, or with a foft cedematous 
fulnefs there, and, along with thefe, if there be a fenfible 
undulation of a ftuid, it may be concluded that a colle&tion 
of matter is formed. The matter is commonly firft formed 
in the fubftance of the lungs, and is afterwards difcharged 
into the cavity of the pleura, though in many inftances 
larze quantities of purulent matter have been found to ori- 
ginate from an inflamed ftate of the pleura. 

‘he operation ought to be performed as foon as there 
is evidence of the colleétion being the caufe of the op- 
prefled breathing, and that there are no figns of this be- 
ing relieved by expeCtoration. T 4 operation ought to be 


ous pain, and perhaps by the matter being diftinguithed | 
between two of the ribs. It no matter flow, it is probably 
feated in the fubftance of the lungs; but even in this cafe, M 
fuch an opening may be ufeful, by taking off the {upport, Per 
and giving the abfcefs an opportunity of burfting. Ii the 4 
undulation of the fluid be general, the operation is to be per: chaj 
formed in the following manner: The patient is to be laid fui 
in an horizontal pofture, with the affected fide inclining athe 
little over a table. An incifion is then to be made with a{cal- 
pel through the fkin and cellular fubftance, between the fixth 
and feventh. ribs, and half way between the {pine and fter- 
num, from one to two inches in length, and in the direStion 
of the ribs. ‘Che mufcles are then to be cut through, keeping 

as near as poflible to the upper edge of the inferior rib to 
avoid wounding the intercoftal veflels and nerves. As there 
is.no occafion for the bottom of the wound being of the fame 
length with the external incifion, it may be gradually con- 
tracted, fo as at laft to be only about the half... The pleura 
being new expofed, is to be divided by flight {cratches, ta- 
king the affiftance of a furrowed probe to prevent the langs 
from being injured, in cafe they fhall be found adhering to 
the ribs. If the contrary takes place, the fluid will ruth out 
immediately upon a {mall opening being made into the cavity 

of the thorax ; but ifan adhefion appear, and if it be flight, 
which may be known by the introduétion of a blunt probe, as 
much of it may probably be feparated as to allow the Auid to 
efcape. In cafe it be confiderable, the incifion is either to 
be continued a little nearer to the fternum, or an attempt 
made in fome other part. After the fluid is obferved- to 
flow, it will be proper to introduce a filver canula, fig. 69. 

at the opening ; by which means it will run more readily off, 

or can be more eafily flopped in cafe the patient become 
faint. If the quantity of fluid be not confiderable, it may 
generally be drawn off at once; but if it be great, partial 
evacuations ought to be made at different intervals, as.cir- 
cumitances may direct. 

The canula therefore fhould be fo formed, that by means 
of a flrap put round the body of the patient, it can be 
veadily feeured. Its mouth is to be fhut by means of a 
cork. A pledget of emollient ointment is to be laid over 
the wound; and the whole being fixed by a napkin and 
{capulary bandace, the patient fhould be laid to reft. "Ihe 
remainder may be drawn off, probably in a day or two, or 
as foon as it is fuppofed the patient can bear it. After 
the fluid is carried off, the canula is to be withdrawn and 
the wound healed; or in caie the operator be afraid of 
bad effets being produced upon the lungs by irritation 
from the canula, though of this there will be little danver,. 
as the lungs will generally be out of its reach, the fkin may. 
be fo drawn back before the firft incifion is made as afters 
wards to ferve the purpofe of a valve. And for fome days 
after the operation, the incifion in the integuments may be 
brought oppofite to that in the pleura, to allow the matter. 
to run off, or to produce a radical cure by exciting a cer. 
tain degree of inflammation over the lungs and infide of the 
thorax. 

After the matter is evacuated, the wound ought to be 
kept open a confiderable time for the purpofe of difchar- 
ging the matter as faft as it is colleéted. If the wourd be 
apt to heal up too foon, which will be known by the fymp- 
toms of oppreflion being renewed, it will be proper to keep 
the paflage open by tents, or to. introduce a bougie or fils 
ver canula a few hours. occafionally, till the fource of the 
matter be dried up; which, however, feldom happens for a 
conliderable time, and frequently never. By attending to 
this circumftance, the patient may enjoy good health; where- 

as, 
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as, by the neglect of it, a repetition of the firft operation 
would foon be neceffary. 


Cusp. XXII. Of Paracentefis-of the Abdomen, or Tap- 


ping. 


Tuts operation is an opening made into the abdomen, 
in order to empty any quantity of extravafated water col- 
le&ted in that fpecies of dropfy called the a/cses. 

A fuid in the cavity of the abdomen is difcovered by the 


in fwelling which it produces 5 by a fenfe of tightnefs in the 


: 


7 


-. 


part affeted ; by laborious and difficult breathing, efpecially 
when in the horizontal pofture ; but particularly by @ fenfe 
of fluétuation being communicated to the fingers placed on 
one fide of the abdomen, while the fwelling is forcibly 
ftruck on the oppolite fide. “There is befides much thirift, 
a dry fkin, fcantinefs of urine, &c. Whatever may be the in- 
fluence of diuretics and other evacuations in the cure of 
general dropfical affeGtions, they are rarely ferviceable in 
local difeafes of this kind, and even the operation of tap- 
ping feldom cures the diltemper ; but it commonly gives the 
patient eafe for the prefent time, and is attended with very 
little pain. ‘ 
Upon the fuppofition that nothing forbids the extraction 


of of the water, the manner of operating is this: Having pla. 
in 


ae 
a- prevent fainting, 
§. 


ced the patient in an horizontal frtuation, as beft fuited to 
and to allow the water to run freely off, 
the part to be perforated ought to be marked with ink; 
and the moft approved part for the operation feems to be 
at a point lying at nearly an equal diftance between the um- 
bilicus and the centre of the {pine of the os ilinm, this be- 
ing moft out of the way of any of the vifcera, and fuffici- 
ently depending to allow the water to efcape; and as the 
foleen is lefs frequently enlarged than the liver, the left fide 
is generally preferred. Various means have been uled for 
applying an equal preffure in this operation. Some apply 
preflure by the hands of affiftants ; others ufe a broad piece 
of flannel, or other kinds of cloth, flit a certain way from 
each end; then the ends are drawn by affiflants till fuffici- 
ent preffure is made. Broad belts are ufed by fome prac- 
titioners ; but one of the beft contrivances for this purpofe 
is the bandage invented by the late Dr Monro, (fig. 70.) 
Till very lately, a punéture was firft made with a lancet, 
then a trocar of a round form (fig. 71.), and with a trian- 
gular point, was conftantly ufed: but the entrance of this 
inftrument being always attended with difficulty and pain, 
a flat trocar is now very frequently employed ; and that in- 
vented by Mr Andree (fig. 72.) féems the belt which has yet 
appeared. ‘Fhe bandaye being new applied and drawn a 
little tight, the part to. be punéiured is to projec a little 
over the edge of the bed. ‘The operator fixes the head of 
the trocar in the palm, while the fore finger direéts the 
point of the inftrument. He is then to puth it forwards 
till he is fatisied, by the want of refiftance, that the end 
of the canula has reached the cavity of the abdomen. ‘The 
perferator is new to be withdrawn, and the water allowed 
to flow as long as. any of it can be taken off, the bandage 
being from time to time pulled to favour the difcharye: 
But if the patient become faint, a ftop for a few minutes 
fhould be put to the difcharge cvery now and then, by 
placing the point of the finger upon the mouth of the ca 
nula. Jf any of the vifcera happen to ftop the flow of 
the water before the fwelling is much diminifhed, a blunt 
probe is to be introduced, but. bent at the end, left it flip 
into the cavity of the abdomen. When the ferum is thick 
and gelatinous, it may fometimes be neceflary to introduce a 
larger trocar than theone firlt employed. Whenthe water does. 
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not flow, becaufe it is collected into cifts, 
be withdrawn, and the wound covered with a pledget o 
fimple ointment. 


rag 


the canula is to Paracen- 
ftefis of the 


t : .  Abdomeny. 
The operation may then be renewed im- gx, nema 


mediately, or on the following day, upon the oppofite fide onpamet 


of the abdomen, or in the moft depending part of the tu- 
mor, iz whatever part of the abdomen it may be placed. 
During the operation it is neceflary to keep up a pref- 
fure on the abdomen, otherwife the patient will be apt to 
fall into faintings from the weight on the great veflels of 


the abdomen being taken off, and the finking of the dia- 


phragm fucceeding, in confequence of which more blood: 
flows into the inferior veffels than ufual, the fuperior ones 
are left too empty, and thus the regular progrefs of the 
circulation is interrupted. To obviate this, the preffure 
muft not only be made during the operation, but be after- 
wards continued. As to the dreffing, it has been already 
mentioned, that. the wound may be covered with a pledget of 
fimple ointment ; but between the fkin and the roller fome 
recommend a piece of flannel dipped in brandy or {pirit of 
wine to be applied. The bandaging in this manner may 
even have fome effe& in preventing a return of the dif- 


order. When the water again colleéts, the operation fhould. 


be repeated whenever the iwelling has acquired a confider- 
able fize: and though this operation does not always ef- 


fe& an abfolute cure, yet it fometimes preferves life a great: 


many years, and even a comfortable one, efpecially if the wa- 
ters have been long collected. 


After the operation, practitioners advife the abdomen to: 


be frequently rubbed with aftringent fpirituous applica- 
tions. This cannot be done for the firft two days after 
the operation, as it would then be improper to remove the 
bandages; but after that time, they may be removed daily, 
for about a quarter of an hour ;. and camphorated fpirit of 


wine, or other applications which may have a fimilar effec,.. 


may be applied with ftrong friétion over the abdomen, the 


body being kept, during this period; in the horizontal fitu-- 


ation, and the bandage applied immediately after the fric« 
tion is finifhed: 
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Sometimes, inftead of water, we find air contained inof Ty 


J 
m pas ~ 


the abdomen; and the inflation is of two kinds:  Firft, mtes.; 


that in which the air is contained in the inteftines ; in which 
cafe the patient has frequent explofions of wind, with a 
{welling of the belly frequently unequal. Secondly, where the 
air is colleéted in the cavity of the abdomen; and here the 


{welling is more equal, without any confiderable. emiffion: 


of air. In both varieties of the difeafe the {welling is more 
tenfe than where water is contained, and the belly founds 
when firuck, and affords to the touch and preffure near- 


ly the fame fenfation as is received from a bladder filled* 
O: thefe two diforders the former is by much. 


with: air. 
the moft common. 
met with an inftance of true abdominal tympanites.. 
well authenticated cafes, however, have occurred, where the 
air was colleé&ted between the containing and contained parts 
of the abdomen. In fome of them the air was found to 
have efcaped by a fmall hole in the inteftines, from which 
it has been fuppofed that the other cafes were of the fame 
nature. When the fymptoms: become urgent, there is as 
much neceffity for cifcharging the air as-for drawing off 
the water in cafes of dropfy. The preffure and perforation 
are to be made in the-fame manner as directed for alcites, 
with this difference only, that:a trocar of the very fmalleit 
fize ought to be ufed;. for by:it the air can be as ealily 
difcharged, and the wound will heal more readily than wher 
a large opening is made. After the air has been extrafted, 
the treatment ought to be nearly the fame as that recom 
mended in cafes of afcitess 


Many extenfive practitioners: have never 
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Cuap. XXII. Of Hernia. 
Secr. I. 


Of Hernia in general. 


ace ‘Tue name of hernia might with propriety be applied to 


of a hernia, €very {welling oceafioned by the diflodgment of parts from 
thofe boundaries within which, in a flate of health, they 
are contained ; but the general acceptation of the term im- 
plies a tumor produced by the protrution of fome part or 
parts trom the cavity of the abdomen. 

Situation * Lhe parts in which herniz ufually appear are the groin, 
andcon- ferotum, labia pudendi, the upper and fore part of the 
tents of her-thich, the umbilicus, and different points between the inter- 
rab flices of the abdominal mufcles. If the fituation of {uch tu- 
mors be various, the vifcera which produce them are {till 
more fo; inftances having occurred of the fromach, uterus, 
liver, fpleen, and bladder, being found to form their con- 
tents. But a part of the inteftinal canal, or a portion of 
the omentum, are from experience known to be the moft fre. 
quent caufe of their formation. 

From thefe circumftances of fituation and contents, all 
the different appellations are derived by which heraie are 
diftinzuifhed. ‘L'hus they are termed inguinal, /ercta/, femo- 
ral, umbilical, and ventral; from their mppearing in the 
groin, {crotur, thigh, navel, or belly. When the tumor ‘is 
confined to the groin, the hernia is faid to be incomplete, 
and is termed bubonocele; but when the {welling reaches 
down. to the bottom of the {crotum, the rupture is then fup- 
pofed to be complete, and the difeafe obtains. the name of 
Sferotal rupture, or ofchiocele. 

OF thefe diforders the inguinal hernia is by much the moft 
frequent ; next to that is'the femoral. "The umbilical is fel- 
dom obferved in men, or even in women-who have not born 
children. 

The caufes which tend to the produétion of hernia in its 

269 more ufual formy are thefe: 

Caufes I. ‘The containing parts of the abdomen we know to be 

which pro. elaftic and compreffible ; whatever, therefore, tends to pro- 

duce them. duce a diminution of capacity in the cavity of the abdomen, 
muft occafion a proportional degree of rifk of fome of the 
contained parts being pufhed from their natural fituations. 
Violent coughing, crying, laughter, or great bodily exer- 
tion, are attended with more or lefs contraGion of the ab- 
dominal mufcles, and particularly of the diaphragm ; and as 
the contraction of thefe mufcles muft always diminith the ab- 
dominal cavity, thefe caufes therefore are frequently found 
to be produétive of hernia. 

IT. Falls, in confequence of the deraneement they pro- 
duce in the abdominal vifcera, from the fudden and violent 
fhock with which they are often attended, are not unfre- 

* quently the immediate caufes of hernia. 

ITI. Perfons of a preternatural laxity of frame are very 
Liable to hernie. ‘T'he containing parts of the abdomen, 
from the want of a fufficient tone and firmnefs, are unable in 
fuch people to refift on all occafions the weight of the diffe- 
rent vifcera ; and they are therefore more particularly expo- 
fed to diforders of this kind on the flighteft application of 
any of the caufes already mentioned. 

IV. Sprains are apt to induce a laxity of the part injured; 
and have therefore a limilar influence in inducing herniz with 
general laxity. 

V. It has been obferved that the people of thofe countries 
‘where oil is much ufed as an article of diet, are particularly 
liable to herniz. 

In whatever parts the parietes of the abdomen happen to 


267 


268 
Their dif- 
ferent 
hames. 


*, U EE G&G EF HR YF 


Chap. 


In whatever fituation a protrnfion of any portion of the } 
inteftines occurs, except in the cafe ‘of the hernia congenita, 
as all the vifcera are contained within the peritoneam, a 7 
portion of that membrane, it is evident, mnft be carried 
down together with the parts protruded; and in eve-op 
ry fuch inftance, it is-this portion of the peritoneum which 1 
goes down alone with the gut, that is termed the bernial 


fac. "he fize of this fac is various in different fubjects, aud 


in different ftages of the fame diforder. On the fart appear- # 
ance of the difeafe, it is commonly of no very confiderable | 
fize, as fuch fwellings feldom adquire any great bulk at 
once: but by repeated defcents of the bowels, it comes 
to be puthed lower and lower, till in fome inftances its 
bulk becomes very confiderable indeed; and: when ia this 
advanced period of the diforder the fac happens to be 
laid open, it is found to contain either large quant'ties of 
omentum or inteftine, and frequently large portions of each. 
As the peritoneum has this property im common with 
many other parts of the body, of thickening according to 
the degree of any gradual extenfion applied to it, fo in mae 
ny inftances the thicknefs and firmnefs of the hernial fac are 
often really aftonifhing, 

All the bad fymptoms which are found to occur in her- Ca 
niz, proceed, as may be readily fuppofed, either from ob- th 
ftruction to the paffaze of the feces when the inteftinal ca. fya 
nal forms the tumor, or from a ftoppage of circulation oc. “. 
cafioned by ftricture on the prolapfed parts; fo that the at-n 
tendiny {ymptoms, it is evident, will be always more or lefs 
hazardous according to the nature of the parts fo protru- 
ded. 

‘Thus, when omentum alone forms the fubftance of here 
nial fwellines, as that organ does not appear to be fo imme 
diately neceffary for life‘as many of the other vifcera, fuch 
tumors accordingly are not fo frequently produGive of bad 
confequences, at leaft they are feldom in any degree fo ha» 
zardous as when a part of the alimentary canal is either pro- 
truded by itfelf or along with omentum. ° 

Although this, however, is in general the cafe, yet it 
does fometimes happen, that even an omental rupture is pro» 
ductive of no {mall degree of danger. Whena ftriture fo 
complete upon it occurs as to occafion a ftoppage of circus 
lation in the protruded part, mortification with all its bad 
confequences muft be the certain event: And befides, the 
connection between the omentum, ftomach, and other vifce- 
ra, is fuch, that a fudden defcent of any confiderable portion 
of the former fometimes brings on vomiting, hickup, and 
other troublefome fymptoms: And latily, although a rup- 
ture containing omentum only might not of itfelf produce 
any thing bad ; yet as the pafiage through which the omen- 
tum has flipped mult of neceffity continue open fo lon as 
that vifcus remains protruded, and as that circumftance alone 
mutt, fo long as it continues, render it more ealy for a por- 
tion of gut likewife to get down, this of itfelf is a fufficient | 
reafon for intitling even this fpecies of hernia to the ferious *_ 
attention of pra¢titioners. 

But whatever the contents of fuch fwellings may be, as 
their remaining in fome inftances for a confiderable length 
of time without being produftive of any bad fymptoms, 
muft proceed entirely trom the circulation continuing to go 
freely on, notwithitanding the derangement of parts; {o, 
whenever a ftriQure occurs up the protruded vifeera, fut 
ficient to produce either a floppage of the circulation, or 
ot the fecal contents of the alimentary canal, when a pore 
tion of gut forms the difeafe, the following in general ave 
the fymptoms which accrue.- | 


€ 


be weakeft, thefe various caufes will moft readily operate 
in producing hernise ; and accordingly we find, that defcents 
of the bowels ufually occur only in fuch parts. 


An elaitic colourlefs {welling is obferved at the part affec- Ent 
ted; a flight pain is felt not only in the. {welling itfelf, rati 
but, if part of the alimentary canal is down, an univerfal un-the 

eafinels‘? 
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eafinefs is perceived over the whole abdomen ; and this pain 
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be removed, nothing effectual can be done for the relief of Hernia is 
general. 


is always rendered worfe by coughing, fneezing, or any vio- 
rent exertion. ‘Ihe patient complains of nanfea; frequent 
| retching 3 can get no difcharge by ftool ; becomes hot and 
reftlefs ; and the pulfe is commonly found quick and hard. 
When the {welling is formed entirely by a portion of gnt, 
if no feces be contained in it, it has a imooth, equal fur- 
face; and is eafily compreffible, but inflantly returns to its 
former fize on the preffure being removed : but, in gut-rap- 
tures of long ftanding, where hard feces have collected in 
the pgotruded bowels, confiderable inequalities are detected. 
_ When again the tumor is compofed both of gut and omen- 
tum, its appearance is always unequal, it feels foft and fome- 
what Jike dough, and of courfe is not fo elaftic as when 
part of the inteftinal tube only is down; for although, like 
the other, it is compreflible, it does not fo readily rezain its 
_ former dimenfions on the preffure being taken off. 
_ It will be readily fuppofed, that the fymptoms we have 


j 


the patient. 


Various methods have been attempted by practitioners ~*~ 


for the removal of ftriGiure in thefe diforders; all of which 
may be comprehended under two general heads. 

I. Such as effe& a reduction of the protruded parts, with- 
out the interpofition of incifion or any chirurgical operation 
properly fo called; and, 

II. A divifion of the parts producing the ftriture, fo as to 
admit of a replacement of the deranged vifcera, conttituting 
what is termed the operation for the bernia. 

The remedies to be employed for accomplifhiog the firft 
of thefe are, a proper pofture of the patient, with the ma- 
nual affiftance of a practitioner; blood-letting, fimulating 
clyfters, opiates, the warm bath, and proper applications 
to the tumor itfelf.-- If thefe tail, there is then no other 
means of cure left but the operation of dividing the integu- 


ments, and replacing the vifoera. 
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As foon as the affifance of a spractitioner is defired for Method of 
the removal of fymptomsin cafes of hernia, the firft circum-teducing 


 defcribed never can happen from the prefence of omen- 


F-tum only; For although ftri@ture produced ona portion ! 
the inte- 


of omentum, ‘even when no part of the inteftinal tube is 
down, does now and then occafion a good deal of diitrefs, 
{uch as pain in ‘the part, ficknefs, vomiting, and twitching 
pains through the whole belly ; yet no obftruction of the 
gut ever occurs from this, and of courfe none of the fymp- 
toms ever prove fo alarming as when any part of gut is af- 
fected. It thefe fymptoms we have defcribed as being pro- 
duced by a ftrangulated gut, are not now obviated by a re- 
moval of the ftri€ture which produced. them, ‘the naufea and 
retching termirate in frequent vomitings, firft of a bilious, 
and afterwards of a more fetid matter; the belly becomes 
tenfe; the pain ‘turns more violent; a diftreffing con- 
vullive ‘hickup comes on; the fever, which before was 
rot apparently of much confequence, now becomes very for- 
_midable; anda: total want of reft, with a very dilagreeable 
ftate of anxiety, continues through the whole courfe 6f the 
complaint. —'Thefe fymptoms having gone on with violence 
for fome time, ‘the patient is at laft commonly relieved in.a 
fudden from al! manner .of pain; and then he flatters him- 
_ felf that all danger is over. But inftead of that, the pulfe, 
from having been hard and frequent, becomes languid and 
interrupted ; cold fweat breaks out over the whole body, but 
efpecially on ithe extremities ; the eyes acquire a kind of 
languor; the tenfenefs of the abdomen fubfides, and the 
{welling of:the part affeGed difappears; the teguments co- 
_ vering the parts, which before were either of a natural ap- 
_ pearance, or had fomewhat of a reddifh inflamed caft, now 
acquire.a livid hue, and awindy crepitous feel is diftingnith- 
able: all over the courfe of the fwelling. If the protruded 
parts have not of themfelves gone entirely up, their return 
is now in general eafily effe€ted by a {mall degree of pref- 
fure, and'the patient then difcharges freely by flool; but 
the cold fweats increafing, the hickup turns more vio- 
fent, and death itfelf is at laft ufhered in by its ufual fore- 
runners, fubultus tendinum, and other convullive twitch- 
Angs. 
Thefe are the ordinary fymptoms of what is termed a 
_ firangulated or incarcerated gut-hernia: ‘that is, when the 
parts protruded become fo affected by ftrifture as to pro- 
_-duce pain ; and do not either return 'to their natural fitua- 
tions.on the patient’s getting into a horizontal pofture, or 
“cannot even be immediately:replaced by the hands of a prac- 
‘titiener. 

In whatever fituation a ftrangulated hernia occurs, the 
-only rational ‘method of cure, it is evident, muft confift in 
the removal of that ftri€ture which prevents the return of 
‘the protruded parts. It is that ftriéture which ought to 

'2be coniidered:as the -caufe of all the mifchief; and ualefs it 


bin) ii aii 


fiance requiring his attention is the placing of his patient 
in fuch a pofture as will moft probably favour the return of 
the protruded parts. Placing the patient’s feet over the 
fhoulders of another perfon, while his body is allowed to 
hang downwards, and caufing him to be a good deal jolted 
about, has on fome occafians anfwered when other means. 
have failed. : 

The furgeon fhould at the fame time endeavour to aft 
the return of the bowels, by means of gentle preflure with 
his hands and fingers. In the inrumal or ferotal hernia, this 
preffure fhould -be made obliquely upwerds and outwards to 
corre/pond withthe opening in the external oblique mufclo; 
in the femoral hernia 1t ought to be made direétly upwards; 
an the umbilical and ventral hernia dire€tly backwards. 
‘The {welling fhould be grafped with one hand at the ‘bot- 
tom, while with the fingers of the other hand an attempt is: 
made to pufh gently the contents of the tumor into their 
place, always obferving that the parts lait protruded be firft 
reduced, his operation is by authors termed the ¢axis. 

When the means now mentioned ‘have failed, no remedy 
affords more relief -than ‘blood-letting. ‘The quantity to be 
drawn ought chiefly to be determined by the ftrength of 
the patient. ‘There sis fcareely any difeafe, however, where 
fuch large quantities of blood can with propriety be taken: 
from weak people. Blooding till the patient ‘is in a ftate 
of deliquium animi, is frequently known to produce a more 
effectual relaxation of the muicles than can be done by any 
other means. .On that account it is fometimes.advifed in 
cafes.of hernia, and ‘the pra€tice is now and then attended 


-with advantage. 


As-an obftinate coftivenefs is commonly one of the moft- 
alarming fymptoms of hernia, it ‘has. .been a common prac- 
tice to exhibit a variety of ftimulating purgatives both by 
the mouth and anus ; but they are very feldom of much fer- 
vice, and in that cafe almoft univerfally do injury,.by increa- 
fing not only the ificknefs at ftomach, but-the tenfion and’ 
pain of the tumor. When they are to be employed, they 
ought to be thrown up by the anus. For this purpofe aloes 
and other ftimulating fubflances, but particularly tobacco- 
fmoke, are employed ; and although this laft remedy, which: 
is to be thrown in by double bellows, &c. does not always 
act as a purgative, it may be ufefully employed as:an ano-- 
dyné. Where an evacuation by ftool is wanted, it may in 
general be readily procured by the injefion of warm water, 
in which a little Caftile foap is diffolved, inthe proportion 
of a drachm or a drachm and a half of the latter to a pound: 
of the former. Warm bathing is another remedy greatly 


extolled, either ‘by general immerfion of Jocal application,. 


by 
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by means of warm water put into ox-bladders covered with 
flannel, and laid acrofs the abdomen. 

To diminifh the fize of the tumor, remedies of an oppo- 
fite quality from thefe have been ufed ; and though by fome 
this practice has been confidered as hazardous, yet by 
others, particularly by the late Dr Monro and Mr Benja- 
min Bell, more advantage has been found from cooling ap- 
plications than from thofe of a different nature. Snow, ice, 
or cloths dipped in a recent folution of fal ammoniac in 
water and vinegar, or cold faturnine applications, or cold 
water and vinegar, have been employed with advan- 
tage. If, notwithftanding thefe remedies, the difeafe be- 
comes worfe, and no probability remains of fuccefs, the di- 
vifien of the parts producing the ftri@ure can alone fave the 
life of the patient. 

To determine the exaG time at which to proceed to an 
operation, has been confidered as one of the niceft points in 
furgery- In general, when every attempt has failed, and 
no repetition of the former remedies is likely to fucceed, 
the furgeon eught certainly to proceed to the operation. 
A few hours, even when affiftance has been early applied, is 
‘perhaps all the time which ought ever to be confumed in 
trials of this nature. But however neceflary this operation 
may be when a patient’s life is in danger, as it is always at- 
‘tended with fome degree of hazard, it ought never to be 
-pradtifed where fymptoms of ftrangulation do not exitt. 

In that kind of hernia called chronic, the circulation of 
the part forming the hernia, as well as the periflaltic mo- 
tion of fuch parts of the alimentary canal as have been pro- 
truded, go freely and recularly on. There are many in- 
ftances of large herniz falling down even to the bottom of 
the fcrotum, and continuing there for many years, without 
producing any interruption to the ufual difcharge by ftool. 
All that can be done here is, to prevent any accumulation 
of feces in the inteftine, by prefcribing a proper diet, and 


the occafional ufe of gentle laxatives ; and obviating any in- 
‘convenience which might arife from the weight of the tu- 
mor, by the application of a proper trufs or fufpenfary ban- 
dage ; to warn them of the rifk to which they are conftant- 
ly liable, and to caution them aainft violent exercife, parti- 


cularly leaping, and every fudden exertion. The trufs 
ought to be ftted exatly to the part for which it is in- 
tended, for without the utmoft nicety in this refpeét, it muft 
always do more harm than good: for the fole purpofe of a 
bandage, in cafes of hernia, is to prevent effectually the fall- 
ing down of fuch parts as have been newly replaced. If 


‘therefore the pad or bolfter of the bandage does not bear 


properly againft the opening upon which it is placed, a por- 
tion of -gut may flip out, and be materially injured by the 
preflure of the pad. Fig. 74. reprefents a trufs for an in- 
ruinal or femoral hernia of one fide, fig. 75. a trufs for the 
same difeafe in both fides, and fig. 76.a trufs for an umbilical 
hernia, 

We fhall now proceed to defcribe the circumftances to 
be attended to in performing the operation for hernia in ge- 
neral. A table of convenient fize and height being placed 
in a proper light, the patient muft be fo laid on it as to re- 
lax the dileafed parts as much as poffible, and then fecured 
by proper affiftance. To leffen the contents of the abdo- 
men as much as poflible, the bladder ought to be emptied 
previous to the operation. An incifion is to be made with 
‘a common round-edged fcalpel through the fkin and part 
-of the cellular fubflance, long enough to allow the ftriéture 
to be fully expofed. The reft of the cellular fubftance is 
then to be divided with the greateft attention. That part 
of the mufcle forming the ftriture or ring muft next be laid 
diftin@ly in view. A fmall portion of the protruding fac 
muft allo be expofed; after which the direGtory (fig. 73.) 
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is to be paffed between the ring and the fac. A ftraight F 
probe-pointed fcalpel is now to be introduced into the groove 
of the directory, and by it the ring is to be dilated till the 
point of the finger can be introduced. ‘The finger is here 
confidered as the fafeft direGor ; for it being infinuated 
into the aperture in the tendon immediately above the pro- 
truded parts, the point of the knife is eafily introduced upon 
it; and by keeping the end of the finger always a little be- 
fore the knife, the opening may be enlarged to any necef- 
fary extent without rifk of wounding any of the contiguous 
parts. 

By the eafe with which the finger is introduced, the ope- 
rator will be enabled to judge when the ring is fufficiently 
dilated ; and if the ftrangulation was entirely in the ring, it 
will now be evident that every obftacle to the redu@ion 
muit be removed, and of confequence that the prolapfed 
parts may~be returned with little difficulty. If the patient 
be young, or if the difeafe has continued a confiderable 
time, fuch a degree of inflammation frequently eniues in the 
neck of the fac as to produce thickening and ftraitnefs ; fo 
that, after the fac and its contents have been entirely freed 
from the ftri¢ture of the ring, the inteftines cannot be redu- 
ced. We judge this to be the cafe when, after the ftricture 
of the ring has been removed, the parts prolapfed do not ex- 
pand into their natural fize, and farther, when they make re- 
fiftance when we attempt to return them. In this cafe, the 
neck of the fac muft be opened with the utmoft caution, to | 
avoid wounding the parts within it. 

If the herniary fac, under the flraitened place of its neck, 
be thin and tranfparent, and there is little or no reafon to 
fufpeét an adhefion of the bowels to the fac, the beft me- 
thod, as Dr Monro, in his publication on the Burfe Muce- | 
fz, obferves, will be to make a {mall hole in the fac below 
the ftricture, and then to introduce a {mall furrowéd probe, — 
and to cut cautioufly upon it. But if the fac be thick and | 
dark coloured, and there is likewife a fufpicion that the | 
bowels may adhere to it, the eafieft and fafeft manner will — 
be to make the hole in the peritoneum above the ftri@ture 3 © 
then to introduce a common probe, bent: near its point into 7 
a femicircle, with its point direéted downwards through the 
ftrifture into the fac; and upon the point of it to make, 
with great caution, another {mall hole; after which we may | 
either cut upon the probe, or introduce a furrowed probe, | 
and divide the neck of the fac. . 

After this, the bowels are to be returned by preffure up- 
on the fac, without opening it farther; and the fides of the — 
wound in the fkin are to be brought tovether, and kept fo 
by means of flips of adhetive plafter, though ftitches made | 
at the diftance of a finger-breadth from each other will ex- 
clude the air, and prevent the return of the bowels more ef- 
fe€tually. . Over thefe are to be laid feveral folds of char- — 
pee, and the whole is to be fecured by a bandage adapted to | 
the nature of the part. i 

The patient, upon being carried to bed, fhould be fo pla--7 
ced as to have the part upon which the operation was per- af 
formed higher than the reft of his body, or at leaft as high — 
as the fituation of the part operated upon will allow, in or. | 
der to prevent a return of the difeafe.. After the opera- 
tion, opiates are particularly ufeful, and ought to be re- 
peated as circumftances may require. It is likewife ne- 
ceffary that the patient be kept cool, In plethoric habits, 
blood letting is proper, together with a rigid attention to low 
diet. A frequent ule of clyfters and gentle laxatives, to — 
keep the belly moderately open, ought not to be neglected. 
When the conftitution has been previoufly much reduced, 
inftead of blood-letting and a low diet, a nourifhing regi- 
men is neceflary. . ‘he dreflings ought not to be removed 
till the third or fourth day after the operation, when the 7 

fides ” 


X XI, S 


fides of the wound will be found almoft adhering together ; 
and if attention be paid to the fubfequent treatment, the 
fore will be generally healed in two or three weeks. As 
foon as the wound is firmly cicatrized, a trufs ought to be 
properly fitted to the part, and fhould never, on any future 
period of life, be laid afide. 


of When the hernia is of long ftanding, and when there is 


g reafon to think adhefions have taken place between the fac 


- and bowels, or that mortification has already begun, or that 


fome filaments run acrofs the fac and prevent the reduction, 


;- or that there is water in the fac, or that the gut is in dan- 


ger of being entangled from a part of the omentum being 


2 down, a different method of operating becomes neceflary. 


The patient is to be placed as already direGted. The 
operator is to grafp the tumor with the one hand, fo as to 
make the fin tenfe on the fore part of it, while with the 
fcalpel in the other he divides the fkin from one end of the 
tumor to the other. ‘T'he cellular fubftance is by gentle 
ftrokes to be divided, till not only the ring, but the whole 
length of the fac, is laid bare. An opening is now, in the 

-moft cautious manner, to be made into the fac by flight 
fcratches, to avoid hurting any of its contents. 

In making this perforation, which is confidered as ‘the 
niceft part of the operation, confiderable affiftance is obtain- 
ed from the ufe of the {mall directory, upon the point of 
which the fibres. of the fac are to be fucceffively raifed and 
divided till an opening is made. The opening is to be en- 
larged till it admit the fore-finger of the left hand, which 
ferves as a direétory for condu€ting the ftraight probe- 
pointed f{calpel with which the fac is to be divided through 
its whole length. ; 

The fac being laid fully open, the parts contained in it 
ought to be examined with the niceft attention, to difcover 
whether they are all found or not ; and if, upon an atten- 
tive infpeCtion, it is found that they are not evidently ina 
gangrenous ftate, even although they feem confiderably in. 
flamed, they fhould be immediately returned into the abdo- 
men. When adhefions take place between different parts 
of the protruded gut, the greateft caution is neceflary in fe- 
parating them. When one part of a gut adheres fo firmly 
to another as not to be feparated but with difficulty, it is 
much better to return the whole, even in that ftate, into the 
abdomen, than to run the rifk of hurting the inteftine mate- 
rially by ufing much force. When adhefions occur between 
the hernial fac and the gut, or between the gut and omen- 
tum, if the filaments producing the connection cannot be 
otherwife removed, as there is no great hazard in wounding 
the omentum, and ftill lefs in hurting the fac, a very {mall 
portion of thefe may be diffe€ted, and returned with the gut 
into the abdomen. When the bowels cannot be reduced 
with eafe, the ring is to be dilated by the blunt- pointed 
{calpel in the manner already direéted. After returning the 
contents of the fac into the cavity of the abdomen, it has 
been propofed by fome authors to pafs a ligature round the 
neck of the fac, with a view of procuring a reunion of its 
fides, fo as to prevent a future defcent of the bowels; and 


various other methods, even a¢tual and potential cauteries, _ 


have been propofed: but as none of them yet attempted 
have been found fufficiently to anfwer the purpofe, the only 
thing that can be recommended is a well made trufs. 

When the bowels are a¢tually in a ftate of gangrene, as 
the returning of fuch mortified parts might be attended with 
the very worit confequences, a great degree of caution is 


te of neceflary. When the omentum is fouad in a mortified ftate, 


as the excifion of a portion of this fubitance is not attended 

with much rifk, “it isthe.common prattice to cut away the 

difeafed parts, and to obviate any inconvenience which 

might enfue from:the hemorrhagy. We are advifed to make 
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a ligature on the found parts previous to the removal of Herniz in 


thofe which are mortified ; whilft the ends of the ligature 
being left hanging out of the wound, the furgeon has it tn 
his power to remove them when circumftances appear to 
render it proper. Thefe ligatures on the omentum, how- 
ever, are frequently produétivejef bad confequences. No 


“hemorrhagy of any importance ever occurs from a divifion 


of this membrane, even in a found unmortified flate; fuch 
parts as have become gangrenous may therefore be freely 
cut off, and the remaining found parts be afterwards, with- 
out-_the intervention of ligatures, {afely introduced into the 
abdomen. Ifa veffel of any fize in the omentum has been 
divided, a ligature may be paffed above the veflel itfelf, and 
the ends left hanging out of the wound ; the threads may be 
afterwards pulled away at pleafure. When a rupture has 
been of long duration, it fometimes happens, that from the 
prefure made by the trufs, and other circumftances, portions 
of the omentum are-colleSted together into hard lumps. If 
thefe be {mall, they may be returned into the abdomen with- 
out producing any inconvenience ; but if from their bulk 
and hardnefs they are likely to do mifchief, they ought to 
be cut off. When part of the omentum is to be removed, 
it ought to be previoufly expanded and divided with {ciffars, 
which will be more convenient than any other inftrument. 
When again a {mall portion of gut is found mortified, we 
are to endeavour, by means of a needle-ligature, to connect 
the found part of the gut immediately above the mortified 
{pot to the wound in the abdomen already made. By this 
means, when the mortified part feparates, or perhaps what is 
better, when it has been immediately cut out, the feces are 
difcharged by the wound; and there are different initances 
where, after fuch a difcharge has continued for fome time, 
the wound has entirely healed. 

But when the mortified portion of gut is of confiderable 
extent, and includes the whole circumference of the intef- 
tine, all that can be done is to remove it, and to draw, by 
means of a ligature, the upper end of the gut towards the 
under, and afterwards connect them to the inner edges of 
the wound. This at leaft affords a chance of the ends of 
the gut being brought to reunite ; and if unfortunately that 
event fhould not take place, a paflage of the feces will ftill 
be fecured. All fuch mortified parts as are to be removed 
ought to be cut off, and the remaining found inteftine re- 
tained, before the opening in the ring can be dilated with 
fafety, left the gangrenous portion flip in together with the 
found. ‘I'he parts forming a hernia being all completely 
replaced, when the fac in which they were contained is found 
thick, hard, and much enlarged, as in fuch a ftate no good 


“fappuration can take place, and as its prefervation cannot 


be in any degree ufeful, fuch parts of it as can be cut away 
with propriety ought to be removed. All the lateral and 
fore parts of the fac may be cut off with fafety ; but as it 
is commonly firmly connected with the fpermatic veflels 
behind, this part of it ought not to be touched. 


Secr. II. Of Bubonocele, or Inguinal and Scrotal Hernia. 


genera’, 


Tuis fpecies of hernia is formed by a protrufion of fome Slee cane 
of the abdominal bowels through the rings of the external of bubono- 
oblique mufcles. 1t is known by the general fymptoms of le. 


hernia already enumerated, and by a foft and fomewhat 
elaftic {welling, beginning in the groin, and defcending by 
degrees into the {crotum in men, and into the labia pudendi 
in women. When the hernia contains omentum only, the 
{welling is both more foft, compreffible, and more unequal 
than when the gut alone is down; the fcrotum becomes 
more oblong than in the inteftinal hernia; and when the 
quantity of omentum is large, it is alfo much more weizhty 
than a gut rupture of the fame fize ; but frequently the tu. 
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Bubonocele mor is compofed of both gut and omentum, and then the 


or Inguinal 


and Serotal 


Hernia. 


Rarer -tereal! 
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‘Treatment. 


diftinguifhing fymptoms of each can never be fo clearly 
arked.* 

Bubonocele may be confounded with certain other dif- 
eafes ; but may be diftinguifhed by the following marks 
which are prefent in thefe diforders, while the fymptoms of 
hernia are abfent: From venereal bubo, by the prefence of 
that incompreffible hardnefs with which all fuch fwellings 
are at firft attended, and by the fluidity of matter which in 
the fuppurative ftate is always obfervable > From hernia 
humeralis, or {welling of the teftes, by the abfence of the 
Kardened and enlarged flate of the teftis and epidydimus, 
and likewife of the pain, the tumor of the tefticle being fe- 
markably heavy in ag ciety to the bulk, the fpermatic 
procefs being commonly free from the fwelling. In the her- 
nia harheralie alfo the inteftines are wnobftructed, and the 
general fymptonis of hernia are wanting. From the hydro- 
cele of the tunica vaginalis teftis, by the tumor generally feel- 
ing more f{mooth to the touch than in hernia, by the {welling 
here beginning in the under part of the ferotum and afcendine, 
by the fpermatic cord being always free and diftin@, and by a 
flu@uation bei ng evident, From hydrocele of the fpermatic 
cord, fometimes with much difficulty, and therefore it re- 
quires here particular attention. In every cafe of tumor in 
the teftes, where the moft perfect certainty is not obtained, 
and when it is neceflary to have: recourfe to an operation, 
the furgeon ought to proceed as in a cafe of real hernia. 

The treatment of bubonocele is the fame with that already 
advifed in’ the treatmenit of hernia in general, only making 
allowance for the fituation of the difeafe. In attempting 
the reduction by means of the hand, the preffure fhould be 
obliquely upwards and outwards, correfponding with the 
ring of the abdominal mufcle. In performing the operation, 
the patient fhould be laid on a table, with his head and body 
almoft horizontal, whilft at the fame time his buttocks are 
fomewhat édlevated by pillows placed beneath them. ‘The 
legs hanging over the edge of the table ought to be fepara- 
ted, fo as to admit the operator between them ; and fhould 
in that fituation be firmly feeured by an affiftant on each 
fide, who fhould take care to keep the thighs fo ‘far raifed 
as to relax all the abdominal mufcles. The parts being pre- 
vioufly fhaved, an incifion mult be made with a common 
round-edged fealpel through the fkin and part of the cellular 
fabftance, beginning at leaft an inch above the fuperior end 
of the tumor, and continuing it dow to“ between two and 
three inches below the ring. 

Although in by much the greateft proportion of hernial 
fwellines the {permatic veffels lie behind the protruded parts, 
yet on fome occafions they have been found on the anterior 
part of the tumor; fo that in order to avoid the rifk of 
wounding them, as foon as the -fkin is divided, the remain- 
dér of the operation oucht to be done in the inott cautious 
manner, care being taken to avoid every larvre blood-veffel 
which makes its appearance. The. ring muft now be laid 
diftin@tly in, view ; a {mall portion of the protruding fac 
mutt alfo be expofed; after which the direCtory is to be in- 
troduced between the ring and the fac, placing the point of 
the inftrument obliquely upwards and outwards. <A blunt 
pointed bifteury is now to be introduced into the groove of 
the direGtory, and by it the ring is to be dilated till the 
point of the finger can be introduced, ‘The direCtory is now 
to be laid afide, and the finger ufed in place of it through 
the reft of the operation. A’fter the: operation is finithed, 
the dreffings are to be applied, end the whole fecured by 
aT bandag. ge, or {ufpenfory bag, properly fluffed with foft 
lint. 

The patient, on being carried to bed, fhould ave a pillow 
under the buttecks, to'clevate them a little above the reft 


of the body, end fhould.be treated in the manner which 
has been already direfted. As foon as the wound is firm. © 2% 
ly cicatrized, a trufs ought to be properly fitted and 
ufed through the reft of the perfon’s life. Females are 
liable to this fpecies of rupture as well as men; and as the 
opening in the external oblique mufeles is exceedingly fimi- 
Jar in both fexes, the treatment of this f{pecies of hernia in 
females is very fimilar to what is found to anfwer in men, 
When clyfters, blood-letting, and the other remedies fora 
merly enumerated, fail, the fame operation of enlarging the 
opening in the tendon er the oblique mufcle is here equally 
proper as in the other fex. 

. As modeft women are apt to conceal diforders of this kind, 
they may frequently happen-when the furgeon receives no in- 
formation about them. Whenever, therefore, fuch fympt oms 
of colic occur as give reafon to fufpect the exiftence of her- 
nia, a.:particular examination ought always to be made, in 
order, if poffible, to detect the caufe of the mifchief, from the 
removal of which alone a cure can be expected. 


Secr. ILL. Of Hernia Congenita. 


Tue teftes in the foetus are, till near the time of delivery, 
lodged in the cavity of the abdomen. When they defcend 
into the {crotum, they pufh before them a portfon of the 
peritoneum, which afterwards forms the vaginal coat. The 
paflages by which they defcend are foon fhut Up 5 but fome- 
times the contrary happens, and then a portion of fome of the 
abdominal vifcera palling down, forms that fpecies of herma 
to which new-borw infants are liable, termed by Haller the 
hernia congenita. ‘The tefticle and protruded inteftine being 
here in contact with one another, the tunica vaginalis teflis 
forms the hernial fac. 

It has been affirmed by fome of the lateft writers, that a 
hernia congenita cannot be diftinguifhed from that contain- 4:4] 
ed in the common herniary fac ; and that though there wasnita 
a diftinGion, it could be of no material ufe in practice. But fing 
Dr Monro obferves, that a hernia congenita may be diftin- 70% 
guifhed in an adult by an evident external mark ; which is, 
that the bowels pufh down between the fac bard the fore- 
part and fides of the tefticle, fo as often'in a great meafure 
to conceal it ; whereas, in the common hernia, every part of 
the teftiele can be felt diftin@ly : And that it is of material 
ufe to make the diftin@ion; becaufe in whatever manner we 
operate in hernia congenita, unlefs we take the utmof care 
to exclude the air, there will be a more violent inflammation 
and greater diftrefs than. in common cafes, becaufe the tefs 
ticle will partake of the inflammation. 

In the treatment of ruptures of the congenital kind, little-p,¢ 
difference occurs from the management of the common fcro- 
tal hernia; only a trufs ought never to. be applied to in- 
fants, unlefs the tefticle can be felt in the fcrotum, after the 
contents of the hernia have been reduced 3 as it would en- 
tirely prevent the defcent of the tefticle, which yet remains 
in the abdomen. If any operation has been performed, the 
tefticle fhould, immediately after the bowels are reduced, be 
covered with the vaginal coat, and at each drefling care 
fhould be taken'that the air be excluded. In every other 
refpe& the treatment of congenita hernia is the fame with 
that of hernia in general. 


Sect. IV. Of Femoral or Crural Hernia. 


Tue feat of this fpecies of hernia is upon the upper and Sirws 
fore part of the thigh ; the protruded bowels pafling out at the, 
the fame opening through which the large blood-veffels of ae 

the thigh are tranfmitted from the abdomen, and of confe- fen 
quence under that part of the tendon at: the under end ofhern| 
the abdomen known by the name of Poupart’s or Fallopius’s 
ligament. Sometimes the bowels which protrude are firuated 
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immediately over the femoral veffels, fometimes on the out- 


l fide of thefe, but more frequently they lie upon their inner 


fide. ‘Che difeafe is more frequent in women than in men, 
on account of the width of the female pelvis, and of conie- 
quence the length and laxity of the ligament. The femoral 
hernia is more in danger of being confounded with inguinal 
hernia than with any other; the tumor, however, is deeper, 
and the ring of the abdominal mufcles, which lies entirely 
above the tumor in femoral hernia, completely furrounds 
the parts in that of the inguinal kind. 

In the treatment of femoral hernia, when fymptoms of 
ftrangulation occur, we muft ufe all the remedies commonly 
praétifed for hernia in general ; only that here, in attempt- 


ing to reduce the parts by the hand, the preffure fhould be- 


made dire@ly upwards. An incifion of fufficient length is 
to be made through the mteguments, fo as to allow that 
part of the tendon which forms the ftri&ture to be laid fairly 
in view; and after dividing the integuments, we are cau- 
tioufly to cut the fafcia lata of the thigh, and feparate any 
glands which may come in the way till the ftri€ture and part 
of the fac diftin@ly appear. ‘The itri€ture is then to be di- 
vided, by cutting fibre after fibre fucceflively. ‘lhe fper- 
matic veflels in the male, or round ligament in the uterus in 
the female, may be avoided by cutting in a direction to- 
wards the umbilicus, “carefully dividing the tendon tran{- 
verfely. Some authors, from a fenfe of the danger attend- 
ing this part of the operation, have recommended merely to 
dilate the paffage, inftead of dividing the tendon ; but in 
fuch a fituation, to attempt a farther dilatation without the 
affiftance of the knife, would probably be feldom attended 
with any advantage. After the parts are reduced, the wound 
js to be drefled as direéted in the treatment of hernia in ge- 
neral: 2 piece of thin leather {pread with fome adhetive pla- 
{ter retains the dreffings better, and with much more cale, 
than any other bandage. 


Secr. V. Of other Species of Hernia. 


In umbilical hernia the parts protruded pafs out at the 


im- umbilicus, and are commonly the inteflines, or omentum, 
ler- oy both ; fometimes part of the ftomach, the liver, and even 
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the fpleen, have been found in the fac. Here, as in other 
ruptures, the peritonzum forms the fac, and in recent cafes 
it is generally very evident ; but by the fize of its-contents, 
or a long continuance of the diforder, it fometimes becomes 
fo conne&ted with the furrounding parts; that by many its 
exiftence has been doubted, and fometimes the {welling has 
increafed to fuch a degree as to burft even the fkin itfelf. 
The difeafe occurs moft frequently in infancy, foon after 
birth. In the adult ftate corpulent people are more fubjeét 
to it than thofe of a contrary habit ; and pregnant women 
are particularly fubje€& to it, on account of the fize of the 
uterus. The diagnofis in this difeafe is readily made, as 
the diforder can {carcely be confounded with any other. If 
the difeale be attended to in due time, a bandage properly 
fitted will generally effe€t a cure; and in fuch iwellings as 
occur in pregnancy, delivery will commonly remove the dii- 
order; but even in cafes of pregnant women, a bandage ear- 
ly applied and properly uted will give confiderable relief, 
till a cure can be obtained by delivery. In this difeafe the 
omentum is more frequently pufhed out than any other vif- 
cus; hence umbilical herniz in general are not productive of 
fuch bad fymptoms as ufually occur in the other kinds of 
rupture. When, however, the inteftines protrude, the ufual 
fymptoms of a ftrangulated hernia are apt to be induced ; 
and when the means ufually employed for returning the gut 
into the ab¢omen do not fucceed, a cure it is evident muft 
‘depend entirely on a thorough removal of the ftriéture. In 
performing this operation, an incifion through She integu- 
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ments is the firft fhep to be taken, fo a8 to expofe the flric- Other Spe 
ture of the tendon and the neck of the fac. ‘The ftri¢ture “°° of tary 
is to be removed in the manner already deferibed; and as 7” 


the tendon completely furrounds the neck of the fac, the oT, 

firiGture may be cut wherever it can be moft readily dilated. 

A radical cure fimilar to that. for the other fpecies has been 

propofed, bnt with as little probability of {uccels. 290 
Ventral rupture is a protrufion of fome of the bowels Ventrat 

through the interftices of the abdominal mufcles, and oe 

moft frequently obferved in fome of the parts moft contigu- 

ous to the linea alba. The treatment of this fpecies of dif- 

eafe is exactly the fame with that of exomphalas. 20r 


Hernia of the bladder of urine, though lefs frequent Cyttic her- 
than that of the omentum or inteftines, 1s not very uncom+?!4> OF TUP* 
mon. The fituation in which it occurs is in the groin, Te me 

: : 5 4 oo urinary 
through the abdominal ring, in the fore part of the thigh, bladder. 
under Poupart’s ligament, fo as to form inguinal or crural 
hernia. Inftances have likewife occurred of the bladder be« 
ing pufhed into the perinzum. Sometimes it occurs by it~ 
felf, without any complication; at other times it 1s accompas 
nied with inteftines and omentum, both in inguinal and femo-~ 
ral herniz; when complicated with bubonocele, the protru- 
ded part of the bladder is fituated between the intefline and 
{permatic cord. 202 

The ufual fymptoms are a tumor, attended with fluétua-Symptoms. 
tion either in the groin, in the fore part of ‘the thigh, or 
perineum, which generally fubfides when the patient voids 
urine. When the {welling is large, before water can be 
made with freedom, it is commonly neceflary to have re- 
courfe to preffure, at the fame time that the tumor, when 
in the groin or thigh, is as much elevated as poffible ; but 
when the {welling is fmall, and efpecially when no finéture 
is as yet produced, the patient generally makes water with 
great eafe, and without any affiftance from external preflure. 

When the difeafe occurs without any complication, it is 
commonly owing to a fuppreffion of urine, In the diagno- 
fis care ought to be taken not to miftake it fora hydrocele. 
In recent cafes, the part protruding may in general be eafily 
reduced, efpecially it we attend to the fuppreflion of urine, 
which probably gave rife to the difeafe. A proper trufs 
ought afterwards.to be worn for a confiderable time. When 
the difeafe has been of long ftanding, adhefion takes place 
between the bladder and cellular fubftance of the {crotum. 
In this cafe, therefore, as long as no fymptoms occur to 
render the operation neceflary, a fufpenfory bandage, fo fit- 
ted as effectually to fupport the prolapfed parts, is the only 
probable nseans of relief. ; +63 

Sometimes the bladder, owing to a fuppreffion of urine, iin. vau 
at other times: part of the intettines, have been found toginalis. 
protrude through the vagina. In the former cafe a flu@u- 
ation of water is perceptible to the touch. 

‘The reduétion is made by laying the patient on her back 
with her loins fomewhat raifed, and prefling with the fore. 
finger from the vagina.. Defcents may in future be gene- 
rally prevented, by evacuating the urine often, and, by the 
ufe of a peflary introduced into the vagina. Nearly the 
fame means are employed in reducing the inteftine when it 


1s found to protrude. 


Cuap. XXIV, Of Hydrocele. 


Every tumor formed by a collection of water might with 
propriety be named Aydrocele, but the chirurgical acceptas 
tion of the term implies a watery {welling fituated in the 
fcrotum or fpermatic cord. Hydrocele is either anafarcous 
or encyfted. $n the former, the ferum is chiefly diffufed in 
the cellular fubftance : In the latter, the water is collected 
in a diftin® bag. ‘The {crotum with its contents are liable 
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fuch circumftances will otherwife be apt to occur, an incie Hy 
fion fhould be made into the tumor, and carried to fuch a %) 
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Anafareous to both varieties of the difeafe; 

Hydrocele 
of the 


fo is the fpermatic cord with 
its coverings. 


Scrotum. ~ 
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Treatment. 
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Secr. I. Anafarcous Hydrocele of the Scrotum. 


As foon as water has colle&ted in’ any confiderable quan- 
tity in the fcrotum, a foft, inelattic, colourlefs tumor is ob- 
~ ferved over the whole of it; impreffions are eafily received 
and retained for foie time ; the flxin at firft preferves its na 
tural appearance, and the ruge of the fcrotum are not much 
altered ; but as the {welling advances, they gradually difap- 
pear, and are at laft totally obliterated. The {welling, from 
being at firft foft, and of a confiftence fimilar to dough, by 
degrees turns more firm, and the flxin at laft acquires an un- 
natural white fhining appearance. 
becomes large ; and though originally confined to the {cro- 
tum, it at lait fpreads up the groin. ‘he penis likewife 
becomes affected, and often fo fwelled and diftorted as to 
excite much inconvenience and diftrefs ; and although the 
f{crotum is compofed of parts which readily admit of dilata- 
tion, the tumor fometimes becomes fo enormous that it burfts 
from one end to the other. 

In the furgical treatment of this difeafe pun€tures made 
with the point of a lancet are moft advifable, as large feari- 
fications, in anafarcous habits, are fometimes apt to produce 
inflammation and mortification ; while fimple punétures rea- 
dily heal, and can be renewed with very little pain as fre- 
quently as may be neceflary: and befides, punétures are 
equally ufeful with the incifions; for as the cells of the f{cro- 
tum communicate freely, if the punétures be made fairly 
through the fin, the water drains off very readily, though 
not fo foon as by fcarification. Previous to the operation, 
befmearing the part with fome tough ointment of an inno- 
cent nature, and afterwards keeping it as dry as poflible by 
a frequent renewal of dry foft linen cloths, in order to im- 
bibe the moifture, is here a neceflary piece of attention. 
‘The want of this feems to be the caufe of much of the mif- 
chief which frequently enfues from operations of this kind. 
When {carifications or puntures go wrong by beginning to 
inflame and turn painful, &c. a cold folution of faccharum 
faturni, applied upon foft linen, proves moft effeCtual in 
putting a ftop to the farther progrefs of the inflammation, 
and affords mofl immediate relief to the patient in the pre- 
fent diftrefs. Lime-water, employed in the fame manner, 
proves alfo a very ufeful application. -When, however, the 
diforder proceeds to gain ground by a real mortification 
coming on, we fhould immediately have recourfe to bark and 
other medicines ufually employed in fuch affetions. 

Akhough the anafarcous hydrocele, for the moft part, de- 
pends upon a general dropfical tendency, fome inftances oc- 
cur of a loeal caufe producing a mere local dropfy of the 
{crotum. ‘Thus, it has been known to happen from fwel- 
lings in the groin and in the abdomen obftruCting the 
paflage of the lymphatics. When this is the cafe, if tu- 
mors producing fuch obftru@ions can be extirpated, no 
other means will afford fuch effectual relief; but when they 
are fo deeply feated as to render any attempt for removing 
them improper, the practice we have already pointed out 
of making punétures in the moft depending part of the tu- 
mor muft be employed with a view to palliate fuch fymp- 
toms as occur. It fometimes happens in fuppreffion 
ef urine, whether arifing from ftri€ures in the urethra 
or from ftones.impacted in. it, that the urethra burfts, and 
the urine in this manner getting accefs. to the cellular 
texture of the fcrotum, an anafarcous {welling rifes imme- 
diately over the whole of it ;, nor. does it commonly diminifh 
till the caufe by which: it is produced is removed.. 

In order to prevent the formation of finufes, which in 


The tumor at length 


depth as is fufficient for reaching the wound in tlie urethra, . 


In this manner a free vent will not only be given to the 
urine already diffufed, but the farther colleGtion of it may 
probably be prevented. Ifa ftone impaéted in the urethra 
be found to be the caufe of effufion, it fhould be cut out; 
and if the obftruction be produced by ftriGtures in the ure- 
thra, they muit be removed by a proper ufe of bongies 
The caufe being thus removed, if the habit of body of the 
patient is good, and untainted with any venereal or other — 
general affection, by drefling the fore properly with foft 
eafy applications, the opening into the urethra will probably 
heal, and a complete cure will in this manner be obtained. 
But when thefe ailments are complicated with any general 
affeGtion, particularly with old venereal complaints, it fre- 
quently happens.that neither mercury nor any other medi- 
cine has much influence in removing them. 


Sect. Il. Hydrocele of the Tunica Vaginalis Tefic. 


In the healthy ftate of the body, a fmall quantity of 
aqueous fluid is exhaled for lubricating the furface of the 
tefticle, the fuperfluous part of which is abforbed by veffels 
appointed for that purpofe. When the fecretion of this 
fluid is either morbidly increafed, or its abforption diminifh- 
ed, a preternatural colleGtion of water is formed in the ca- 
vity of the vaginal coat, and hydrocele of the vaginal coat 
produced. 


The fymptoms are, a fulnefs at firft obferved about theSyn 
inferior parts of-the tefticle, and moft remarkable when the ye ke 


patient is ereé&t, becoming gradually more tenfe as the 


difeafe advances; the tumor by degrees changing from the __ 


globular to the pyramidical form; no degree of preffure 
making the {welling difappear at any period of the difeafe. 
In the early part of the difeafe therefore, if it be not com- 
bined with hernia, or with a hydrecele of the cord, the 
{permatic procefs may be diftinétly felt, becaufe the f{well- 
ing does not extend beyond the fcrotum. In its more ad- 
vanced {ftate, it cannot be diftinguifhed : the weight of the 
tumor now drags the {kin of the neighbouring parts fo much 
as to caufe the penis almoft to difappear; and in this ftate 
of the difeafe the tefticle cannot be felt without much dif- 
ficulty. On a minute examination, a hardnefs is always 
to be felt along that part of the fcrotum where the 
tefticle is fituated ; and at this point preffure excites fome 
uneafinefs. Fluétuation of a fluid may in general be di- 
ftinguifhed through the whole courfe of the difeafe. Ia 
late ftages, however, the appearance of a fluid is not very 
evident. 

The tranfparency of the tumor has been generally fupe 
pofed to be the principal criterion of this {pecies of the 
diforder ; but this muft depend upon the nature of the 
contents, or thicknefs of the fac; fo that, though the tranf. 
parency of the tumor is a certain fign of the exiftence of 
water, its opacity cannot upon any account be confidered as 
an indication of its abfence. Through the whole courfe 
of the difeafe the tumor is not attended with pain, but fome 
uneafinefs is commonly felt in the back by the weight of the 
{welling of the {permatic cord. ‘This is more. particularly 
the cafe when a fufpenfory bandage is not ufed. 

In the radical cure of hydrocele, in whatever way. it is 
attempted, fome degree of fever and inflammation will take 
place. Under the circumftances mentioned in the progno- 
fis, the operation, if properly performed, is generally attend- 
ed with the moft complete fuccefs. But if the patient be 
very old, infirm, and difeafed, an operation. may: be attended 
with fuch a. degree of inflammation, and confequent fup- 
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ration, as to be in danger of deftroying a conftitution al- 
" ready greatly impaired, and therefore ought not to be ‘pers 
"formed. 

Various methods have beet propofed for the cure us hy- 

 drocele, all of which may be reduced to two general heads : 
Such as have in view only a temporary relief, and which is 
therefore termed the palliative cure; and fuch as are meant 
to effe&t a radical cure. When the tumor has become fo 
large as to bé.inconvenient from its fize, an evacuation of 
_ the water by furgical means becomes neceflary. In this 
cafe, if the patient either refufes to fubmit to the opera- 
tion for a radical cure, or if his ftate of health render that 
operation improper, the palliative treatment, or a mere eva- 
cuation of the water by puncture, is the only means which 
- can be employed. 
of A lancet-pointed trocar wa’ many years ago recommen- 
q ed for drawing off the water in this manner by the prefent 
+e Dr Monro; and fince that time it has in an improved ftate 
(fig. 77-), been recommended by Mr Andree; another (fig. 
78.) has been propofed by Mr. Bell With any of thefe an 
opening may be made into the tunica vaginalis with fafety. 

The operator with one hand fhould grafp the tumor be- 
hind, to prefs the contained fluid to the anterior and under 
part of it. Ifaround trocar is to be ufed, a punéture 
with a lancet fhould be made where the trocar is to enter ; 
but where a flat trocar is to be employed, the affiftance of 
the lancet is unneceflary. 

As foon as the inftrument has pierced the vaginal coat, 
the ftilette fhould be withdrawn, and the canula left in the 
cift. The water will now run off; and if the tumor be 
not uncommonly large, it may be all drawn off at once; 
but as the fudden difcharge of it, by taking off the fup- 
port, might be in danger of rupturing fome of the veffels, 
it fhould be difcharged by flow degrees. When the whole 
is evacuated, a piece of adhefive plafter fhould be immedi- 
ately applied to the orifice ; and a comprefs of foft linen be- 
ing laid over the fcnaninn, the whole fhould be firmly fup- 

orted with a fufpenfory bag (fig. 79.) or a T bandage. 
Ane patient in this ftate being laid in bed, all kind of un. 
eafinefs is in a few minutes commonly gone, and he is able 
to follow his ordinary bufinefs without interruption. 

r,- ‘The intention of every means now in ufe for the radical 
e, cure of this fpecies of the difeafe, i is to induce fuch a degree 
of inflammation on the parts in which it is feated as may 
obliterate entirely the cavity of the tunica vaginalis, by 
making it adhere to the furface of the tefticle. ‘The means 
at prefent generally employed for effecting a cure are, exci- 
fion of the tunica vaginalis ; the application of cauftic 5 the 
ufe of a feton; a fimple incifion of the fac; and the injec- 
ting of acrid liquors, into the tunica vaginalis, after drawing 
ion Off the fluid which it contained. The method of cure, by 
ini- the removal of the vaginal ceat, is, firft to lay open the va- 
4 ginal coat, and then to cut. it away by different f{nips-of a 
pair of f{ciffars. The fac being removed, the parts are to 
be dreffed and treated in the fame manner as.in the opera- 
tion where fimple incifion is ufed. 
ik. Thecure by cauftic is attempted in the following man- 
er: The ferotum being fhaved, a piece of common patte 
cauftic, properly fecured with adhefive plafter, is applied, of 
about a finger’s. breadth, the whole length of the tumor ; 
and if, on removing the cautftic, it has not penetrated into 
_ the vaginal coat, an opening is made in it with: a {calpel, fo 
as to evacuate the contents, lay bare the tefticle, and admit 
of proper dreflings. But Mr Elfe, one of the lateft writers 
in favour of the method of cure by cauftic, fays, that there 
is no neceflity for fuch an extenfive application of cauitic as 
many have recommended ; that an elchar of the fize of a 
filling is fufficient; that this may be always fully obtained 
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by the application of cauftic pafte of the fize of a fixpence, Hydrocele 


which is to be laid on the anterior and under part of the 


of the Tus 
nica Vayte 


{crotum, and to be properly fecured by plafer, in order to yaji, Tef- 


prevent it from fpreading. The cauftic commonly produces 
all its effects in five or fix hours, and may then be removed. 
At this time digeftives, or an emollient poultice, muft be 
applied over the fcrotum, and the whole fulpended with a 
bandage. Inflammation, Mr Elfe obferves, is foon induced 
over the whole tunica vaginalis ; and the febrile fymptoms 
which fueceed, he advifes to be kept moderate by blood- 
letting, injeCtions, emollient poultices, and a low regimen. 
In a few days the efchar of the {crotum feparates, and comes 
away ; and in a gradual manner, in the courfe of four, five, 
or fix weeks, the whole tunica vaginalis comes off, when the 
wound for the moft part foon heals, and a complete cure is 
obtained. 


tis. 


393 


Where it is intended to treat hydrocele by means of 2By a fctons 


feton, it may be done in the following manner: An opening 
is made with a {calpel, or the fharp-pointed biftoury, in the 
{uperior part of the tumor, large enough: to admit with 
eafe a thick cord of common white fewing filk. <A di- 
reCtor, with an eye at one end, in which the cord is in- 
ferted, is introduced at this opening ; and its farther ex- 
tremity being carried down to. the moft depending part of 
the tumor, an opening is there made, of about half an inch 
in length, by cutting upon the dire€tor with the biftoury ; 
the dire&tor being now drawn till a fufficient quantity of 
filk is left hanging out below, the operation is in this man 
ner finifhed: - 

Another. very fimple method of introducing a feton is by 
means, of a filver canula and perforator. 


Of 


3 
In the; operation for a radical cure by incifion, the pa-By incifions 


tient being laid upon a table‘of convenient height, and pros 
perly fecured by. affiftants, with the fcrotum lying nearly om 
the edge ‘of ‘the table, the operator with one hand fhould 
grafp the tumor behind,: fo as to keep it firm and make it 
fomewhat tenfe anteriorly ; With a common round edged 
{calpel in the other hand, he fhould now divide the externak 
integuments by one continued incifion from the upper to 
the under end of the tumer. An.-opening is next to be made 
in the vaginal coazt with a large lancet, or a fharp pointed 
biftoury (fig. 80.), at the upper end of the firft incifions 
This opening fhould be of fuch a fize as freely to receive 
the finger of the operator, which is to: conduét a blunt 
pointed biftoury, fo as to divide the fac down to its bottom; 
which is confidered as being of advantage, by preventing 
partial adhefions and the rifk of a return of the difeafe. 

The incifion being completed, the tefticle is now brought 
fully into view; and. if the tunica vaginalis be found, the 
dreffing may be finifhed.immediately. But if the fac be 
difeafed, it is to be.removed, which may be: readily accome 
plithed by a fcalpel or bilairy 

When the hydrocele, as fometimes happens, affects both: 
fides at. the fame time, if, when the operation is done on 
one fide, an opening be made into the vaginal coat. of the 
oppofite fide, at the upper part, through the feptum feroti, 
and the incifion carried. down to the bottom of.the tumor, 
the cift can. be equally well laid open, the water: as com- 
pletely evacuated, and a return of the difeafe.as- much pre 
vented, as when the operation. is done-in the ufual manner, 
and at different times. 

In whichever way the incifion: is:made, if the:tefticle be: 
found, the wound ought to be quickly dreffed; for it is- 
found, that on this much of the fuccefs-of the operation 
depends. For if the vaginal coat-be merely :applied-to the 
telticle, or united by futures, as fome have advifed,. partial: 
adhefions are: apt to take place, before a degree of inflam-. 
mation is produced over the whole fufficient for making as 
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complete cure. In ‘this manner cavities are left, which 
either fill with pus during the cure, and require to be laid 


. Open, or they afterwards give rife to collections of water, 


and thereby eceafion a return of the difeafe. The practice 
of itufing the cavity ef the fore with'dreffings is alfo a fre- 
quent caufe of mifchief, by exciting too great a degree of 
inflammation in the part. But when the dreflings are pro- 
perly manaced, fymptoms of violeace almoft never occur. 
The lateft authors advife, that in drefling the parts after the 
operation, two pieces of lint or foft old linen are to be dip- 
ped in oil, or in a liniment of wax and oil, and then, by the 
help of a probe, are'to be inferted into the bottom of the fac 
‘on each fide of the tefticle, leaving a fufficient quantity of 
the pledgets hanging out of the wound, fo as to admit of 
being ealily withdrawn at the firft or fecond drefling. The 
edges of the wound are next to be drefled with pledgets 
of cerate, and’ the ends of the oiled pledgets turned over on 
each fide. . Several pieces of foft lint are then to be laid 
over the wound, and thefe fhould be more or lefs numerous 
im proportion to the heat of the feafon. A comprefs of 
linen is now to be laid over the whole, and the dreffings 
{upported by a T bandage or fufpenfory bag properly fit- 

ted. The patient is then to be carried to bed ; an anodyne 
fhould be given, efpecially if there be much pain; and he 
ought to be advifed to lie as much as poffible upon his 
back for a few days after the operation. 

In the third or fourth day after the operation, all the 
dreflings, except thofe between the tefticle and tunica vagi- 
nalis, are to be removed ; and if this cannot be done readi- 
ly, as the parts are otherwife apt to become uneafy, a fponge 
dipped in warm water fhould be applied. On fome occa- 
fions, at the firft dreffing, and always at the fecond or third, 
the pledgets inferted between the tunica vaginalis come 
away ; and whenever this happens, they fhould be renewed. 
It is alfo proper to renew them daily for the firft fourteen 
or fifteen days after the operation; not however of the 
fame depth as the firit, for during the latter part of the 
cure they need only to be inferted as far as to prevent the 
divided edges of the tunica vaginalis from adhering to the 
tefticle, before the adhefive procefs has taken place in the 
parts more deeply feated. Particular attention however is 
neceflary to this part of the treatment; for when the 
difeafe returns, it has been found to be chiefly owing to 
the edges of the vaginal coat being allowed to adhere to 
the tefticle, before adhefion had taken place between. the 
deeper parts. 

A complete adhefion of the two coats of the tefticle, the 
tunica vaginalis, and tunica albuginea, takes place moft fre- 
quently about the third week after the operation, Previous 
to this time, inflammation continuing gradually to increafe, 
the tumor becomes larger till it acquire fomewhat of the 
fize of a {welled tefticle from gonorrhea; but after this 
period it gradually fubfides, and the fore produced by the 
incifion, and now reduced to a line, heals in fome time 
between the fourth “and eight week, according to the ha- 
bit of bedy, age of the patient, and other circumftances. 

Having thus given an account of the methods ufually em- 


tive advan-ployed in the cure of hydrocele, we fhall now make a few ob- 
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thefe me. 
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fervations on the comparative advantages of the three lait. 
From the teftimony. of many authors of credit, it is evident, 
that any of thefe methods, in moft inftances, prove effeGtual ; 
but every practitioner being apt to be prejudiced in favour 
of a particular method, he generally continues to follow 
that mode and no other; and finding it commonly fucceed, 
he by degrees perfuades himfelf, that other methods of cure, 
awith which he has not had fuch opportunities of becoming 
acquainted, are liable to objections, which thofe who have 


practfled them do not find to be the cafe. Theselult of 


s 
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Mr B. Bell’s obfervations upon this fubject is, that although 
all the three modes of operating, by cauftic, the feton, and 
fimule incifion, are perhaps equally capable of producing a | 
radical cure; yet, that. of the three, the latter, viz. the 
mode by the fimple incifion, is liable to teweft obje@tions, and 
effects a cure, both with leaft trouble to the operator and 
leaft rifx to the patient: and of the other two, the treat~ 
ment by cauftic appears to be the beft.. He has feen all the 
three produce troublefome fymptoms, fuch as, pain and 
tenfion of the abdomen, inflammation, and fever; but hefi- 
tates not to jay, that the feton is more frequently produétive 
of thefe effeéts than any of the other methods. 

Befides the methods already mentioned, another has been’ Ra 
lately revived, viz. the injecting of irritating liquors into thecum 
vaginal coat of the tefticle. ‘ihis method is particularly de-"J 
feribed bya Monfieur Lambert of the laft century, and may 
be of much older date for any thing which is known to the 
contrary. From fome caufe or other it feems to have been 
entirely laid afide till about the middle of the prefent centu- 
ry, when it was practifed by Mr Monro (afterwards a phy- 
fician-general in the Weft Indies), under the fan@ion of 
the late Dr Monro, and favourably received and followed 
by fome of the firft furgeons of this place. But in ges 
neral,.though the cure appeared complete, the difeafe res 
turned. 

The preference is ufually given to wine, and commonly 
that is fomewhat diluted ; but where no pain is excited by 
the injection, the liquor fhould be difcharged, and a ftronger 
one uled. For where no pain takes place, acure is not to 
be expected. 

The following is the moft approved method of perform 
ing the operation: ‘he operator fhould be provided with a 
flat trocar and canula, and with a bag of retina elattica, fit- 
ted with a ftop-cock and pipe, which ought exatily to fuit 
the canula. See fig. 81, 

The patient being laid in an horizontal pofture, either 
upon a bed or a table, the water fhould be drawn entirely 
off from the tumor by a flat trocar paffed into the under: 
and fore part of it. ‘The operator fecuring the canula with 
the one hand, is with the other to pafs the tube of the ins 
jeGion-bag fairly through it, and with gentle preffure ta 
force in'as much of the liquid as may reach the whole fur- 
face of the vavinal coat, as well as the whole furface of the 
tefticle. ‘The bag fhould now be removed, leaving the tube 
within the canula of the trocar, fo‘that by turning the ftop- 
cock the injeCtion may be retained in the cavity of the tu- 
mor. The canula of the trocar ought ftill tobe kept fixed, 
otherwile it might recede, by which the liquid would infi-. 
nuate into the cellular fubftance of the ferotum. The li- 
quor fhould likewife be brought into contaét with every 
part of the cavity; and after remaining about four, or at the 
moft five, minutes in the fac, it fhould be entirely difcharged 
through the canula of the trocar, after withdrawing the tube 
of the elaftic bag. 

Sometimes intenfe pain is felt immediately after the li- 
quor is thrown in. When this is the cafe; it fhould be dif. 
charged as foon as it has pafled over the different parts of 
the tunica vaginalis. Some recommend a repetition of the 
fame kind of injeétion immediately after the firft-has Been 
difcharged, and to be. retained for the fame period, though 
this is not commonly praétifed. 

The whole of the injeétion fhould be completely difchar- 
ged, after which the ferotum fhould be covered with a 
pledget of cerate, a comprefs being applied over it, and re- 
tained with a fufpenfory bag. ‘Lhe patient, ought to be in 
bed for feveral days, and fupport the {crotum in the bandage’ 
by means of a {mall pillow. 

‘Though it is difficult to afcertain the proportion of thofei 
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P who are cured by the method of injeftions, and though it 
is to be regretted that hitherto the difeafe is found to return 
in a great proportion of thofe upon whom this operation 
has been performed; yet, on account of the facility with 
which it can be done, the comparatively {mall pain with 
which it is attended, the quicknefs of the cure, and chiefly 
becaufe it does not, in cafe of a return of the difeafe, pre- 
clude.the future operation of incifion, it appears a method 
| which, in all probability, will be more and more adopted in- 
to practice. 


: Secr. III. Of Hydrocele of the Spermatic Cord, 


ns - AnAsarcous hydrocele of the {permatic cord fometimes 
F accompaliies afcites, and at other times itis found to be con- 
q “fined to the cellular fubftance in or about the fpermatic cord, 
‘he caufes of this difeafe may be, obftruGions in the lym- 
| of leading from the part, in confequence of {cirrhous af- 
feétions of the abdominal vifcera, or the opera of a trufs 
applied for the cure of hernia. 

When the affeGtion ie conneéted with anafarca in other 
parts, it is then fo evident as to require no- defeription. 
When it is local, it is attended’ with a colourlefs tumor in 
the courfe of the {permatic cord, foft and inelaftic to the 
touch, and unaccompanied with flu€tuation. In an ere po- 
fition of the body it is of an oblong figure; but when the 
body is recumbent, it is flatter and (ome whit round. Ge- 
nerally it is no longer than that part of the cord which lies 
in the groin, though fometimes it extends as far as the te- 
fticle, and even Aieeahie es the {crotum to an uncommon fize 
an inftance of which is related by Mr Pott, who from d 
{welling of this kind difcharged rt Englifh pints at once. 
By + preffure a great part of the {welling can always be made 
to veeedle into the abdomen. [ft inftantly, however, re- 
turns to its former fituation on the preflure being with- 
drawn. 

When the tumor ts connected with gener ral anafarca of 
the fyftem, it can’only be cured along with the reft of the 
difeafe ; but when the {welling fs local, the remedy is alfo to 
be locally aovlied. An incifion is to be made of fuch a fize 
as may be fuilicient for difcharging the whale of the water ; 
in the performance of which, attention is neceflary to guard 
againft hurting the fpermacte veffels,- The contents of the 
tumor being difcharged, the fore is to be treated like any 
other fimple wound. 

Encytted hydrocele of the fpermatic cord fometimes be- 
gins in the upper, but generally at the lower part of the fper- 
matic cord. On its firft appearance it is fo {mall as to give 
‘ kttle or no trouble ; hence it ‘is feldom particularly attended 
to till it has acquired a confiderable fize. By decrees it ex- 
tends as far as the abdominal mufcles; and fometimes reaches 
_ to the bottom of the fcrotum; and to a perfon unacquainted 
with the appearance of the difotder may be miftaken for a hy- 
drocele of the tunica vaginalis. But here the tumor is al- 

ways above the tetticle, whieh i 1s diftinGtly felt below ; and 
even in the advanced ftate of the difeafe the tefticle is found 
in the back part of it perfedtly unconnected with the fwel- 
ling ; whereas, in the “advanced ftages of hydrocele in the 
vaginal coat, although fome hardnefs is difcovered where 
the tunica vaginalis adheres to the tefticle, yet when the 
{welling is great the teflicle cannot be diftin@ly felt. In 
the encyfted’ hydrocele of the cord, ‘the figure and fize of 
the penis is little altered ; whereas, in cafes of common hy- 
dr ocele, the penis frequently difappears almoft entirely. In 

other refpetts the two difeafes are’ nearly fimilar.. It fome- 
times happens. that the water is contained in two di@ing 
. cells. En that éafe the tumor is fomewhat puckered up, or 
diminifhed in its diameter. A fimilar appearance alfo oc: 
_ curs, when this variety of the difeafe is connefted with by- 
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drocele of the tunica vaginalis, which fometimes takes Hemato™ 


place. 

‘The only other tumors with which this one may be con- 
founded are, the ana{arcous hy drocele of the fpermatic cord, 
anda real hernia. But in neither of thefe is the AuQuation 
of a fluid perceptible, and to the touch they are both foft 
and inelaftic; whereas, in this variety of hydrocele, the tu- 
mor has a fpringy feel, and a fluétuation is fenfible to the 
touch ; and in both the one and the other the {welling re- 
cedes fomethat upon preffure, which it never does here. 

From. hernia it is.chiefly , diftinguifhed by the tumor -be~ 
ginning fome way down the cord. In hernia the tumor 
turns lefs when the patient is in an horizontal pofture, and 
is confiderably affected by coughing and {neezing ; ; but this 
kind of hydrocele is not altered in fize by any fuch cir- 
cumftances, nor has it the common fymiptome which attend a 
hernia. 

Infants .are frequently fubje& to this difeafe, as well aa 
to an anafarcous {welling of the cord, and an cedematous ti. 
mor of the ferotum. But here the: complaint is feldom pet 
manent; for in moft inftances it readily yields to gentle 
Fidos, with any ftimulating or aftringent application, asa 
ftrong folution of fal ammoniac in vinegar, &c. But in 
adults, the cift, in every variety of encyfted hydrocele, be- 
comes fo firm as not to be affefted by external applicationss 
fo that when the tumor becomes large, it is neceflary to ufe 
means for producing either a palliative or radical cure, im 
the fame manner as is done for a hydrocele in the vaginak 
coat. 


Seer. LV. Of Hematocele Scroii. 


WE fhall mention in this place the difeafe called hematos 


céle Scro- 


cele /croti, which is occafioned by blood extravalated in the in. 


ner fubftance of the {crotum, in the tunica vaginalis, or in 
the fpermatic cord ;> but the ufual fituation is in the tumica’ 
vaginalis teftis. 

‘Tumors of this kind may be produced by ,any thing 
which ruptures the blood-veffels of the part, but they are: 
commonly the confequence of external violence. In the tu- 
nica vaginalis this diforder may be produced-by the point of 
a trocar or of a lancet in tapping for hydrocele. In fuch: 
a cafe, we are commonly informed of the accident by blood: 
being difcharged along with. the water ; though fometimes» 
it does not appear till the whole of the water is evacuated,. 
and then a tumor of a ‘confiderable fize fuddenly takes place. 
Sometimes it happens where the quantity of water has been 
fo uncommonly great that the fudden difcharge of it, by tas- 
king away the fupport which the veffels have been accufto-- 
med to receive, has been the caufe of their rupture ; and it: 
feems certain, that whenever a tumor is produced: either ‘in: 
the fcrotum or cord fuddenly after the water of a hydrocele 
has been evacuated by tapping, that it is entirely owing to: 
an extravafation of blood. 

In the fpermatic cord injuries-of the fame kind will be ats- 
tended with a fimilar effe@ upon the veflels of the fac con 
taining the water. The diftinCiion between blood. and was 
ter in the fubftance of the ferotum is readily made by the 
colour ; fer where the drfeafe'is prodiced by blood, it forms: 
a real e{chymolis. 
ginalis when filled with blood than where it is filled meres 
ly with water; the treatment is nearly the fame with 
that in hydrocele. In the commencement of the analarcous 
or diffufed hematocele, when’ produced from fight external: 
violence, the application of ftimulating or\aftringent fluids: 
will fometimes difcufs- it; but. if this prove ineffectual, the 
tumor 1s to be laid open, and treated exactly as was directed. 
for hydrocele ; only if a ruptured veffel be difcovered, it 
mutt be fecured by ligature. Ja like manner, all collections’ 
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of blood either in the vaginal coat or {permatic cord are to 
be laid open, and treated as in hy¢rocele. If bleeding vef- 
{els appear, they are to be fecured. Sometimes, however, 
thefe cannot be deteéted ; an aozing takes place which it is 
difficult ta reftrain, even by the ufe of bark, vitriolic acid, 
and other means generally employed in {uch cafes. It has 
been uniformly found, that local remedies prove chiefly ufe- 
ful here, particularly the application of ardent {pirits, zther, 
or tinéture of myrrh, to the furface of the fore. Pledgets 
of foft lint, foaked in one or.other of thefe, not only ferve 
to check the difcharge of blood, but in general tend to pro- 
mote the formation of good matter. 


Cuap. XXV. Of Varicocele, Circocele, Spermatocele, 
and Pneumatocele. 


Varicocete is a preternatural diftenfion of the veins of 
the fcrotum, which in this ftate form a tumor of hard, 
knotty inequalities, feldom painful, and generally attended 
with no inconvenience excepting what arifes from its bulk. 
Circocele is fimilar in its nature to the former, but fitua- 
ted in the fpermatic cord, extending from the abdominal 
ying to the fuperior part of the fcrotum, and produced by 
a varicofe ftate of the {permatic vein. Both of thele dif- 
erders are occafionally produced by obftru€tion in the veins; 
but are moft frequently owing toa relaxed ftate of thele 
veffels; to which we may add, that on account of the 
{mallnefs of the correfponding artery, they are not fufficient- 
ly affeéted by its influence. ‘The tumor produced by thefe 
diforders is fometimes fo large as to appear like a hernia 
or hydrocele; but we diftinguifh it from thefe by the touch, 
for varicofe veins are like worms filled with elaftic matter. 
We have another mark upon which we can ftill more de- 
pend: The tumor in the ere& pofture of the body is 
much increafed, while in the horizontal fituation it almoft 
entirely difappears. 

Another diforder is obferved by late authors, where a 
colle€tion of blood is fometimes found within the tunica al- 


in the tuni-buginea teftts, and is fuppofed to be a kind of hematocele, 


nica albugi-gr more probably varicocele. 


@iea. 


Sometimes the collection is 
fo confiderable, that. a flu€tuation refembling that of an 
hydrocele of the vaginal coat of the tefticle is obfervable. 
When this is miftaken for hydrocele, and an opening is 
made into it with a trocar, a difcharge is produced of a 
dufky-coloured blood, fomewhat refembling thin chocolate : 
But though the tumor may be diminifhed by the evacuation 
thus obtained, yet the alteration is inconfiderable ; nor is 
the patient ever relieved, but on the contrary made worfe 
by fuch an operation. Caftration, after this, becomes ne- 
ceflary ; but even this has been found ineffectual: fo that 
the patient had better be advifed to truft to nature, affilted 
by a proper {ufpenfory bandage, than to fuffer the attempt 
ofa radical cure; for it has been obferved, that in fome 
inftances they have remained ftationary for many years, 
whereas they never fail. to become much worle by any at- 
tempt to evacuate the fluid. 

When tumors, er the preffure of a trufs, has been the 
eaufe of fuch complaints, a proper attention to thefe-ought 
to be the firft attempt towards a cure. But when a relax- 
ed ftate of the veins is fufpeted, we ought to recommend 


a fufpenfory bandage, an horizontal pofture, the cold bath, 


and the application of a folution of alum and other aftrin- 
gents. By a proper exhibition of thefe, the difeafe may 
at leaft be prevented from increafing, fo as to render any 
eperation unneceflary. 

By {permatocele is underftood a morbid diftenfion of the 
vas deferens and epidydimis. - ‘I'he difeafe may arife from 
tumors, ftrifture, or inflammation about the vas deferens, 


, Chap. X 
or its termination in the ‘penis; but more probably from 
inflanimation there. When an inflammatory dilpofition ig°% 
difcovered, general and topical blood-letting, gentle laxa- _ 
tives, a low cooling diet, and reft of body, will com. © 
monly be found the beft remedies. When tumors are 
found to prefs upon the vas deferens, they ought either to | 
be brought to a ftate of {uppuration, or entirely extirpated, 
if that can be properly effected. If the difeafe proceed 
from a venereal caufe, nothing can be fo ufeful as a courfe 
of mercury properly directed. : 

By pneumatocele is underftood a 
tum from a colleétion of air. 

The principal caufe of this difeafe, which rarely hap- 
petis, is wounds in the lungs, by which air pafles through 
the common cellular fubftance into the fcrotum; but from 
whatever caufe the tumor is produced, the difeafe is to be 
treated by making fmall pun@ures with the point of a 
lancet, as in the cafe of anafarcous {wellings formed by 
water. 


Cuap. XXVI. 


diftenfion of the {cro-P 


Of Sarcocele, or Scirrhous Tefticle. 


Sarcoceve implies a flefhy, enlarged ftate of the tefticle, 
much firmer and harder to the touch than is obferved in her- 
nia humeralis or inflamed tefticle. 

The fymptoms vary exceedingly in different patients ; 
but the following are the moft general: The fArft fymptom 
is commonly a {mall enlargement, without much pain, and 
no difcoloration of the part. The tumor becomes gra- 
dually larger, and the hardnefs increafes; but for a conft- 
derable time the furface remains fmooth; and when the 
conftitution is otherwife good, the diforder will fometimes 
remain in this fituation for a confiderable number of years 3 
and in 2 few rare inftances, by a moderate diet, keeping 
the belly open, {ufpending the tumor properly, and avoid- 
ing violent exercife, or any thing which may confiderably _ 
increafe the impetus of the blood, the diforder has not only | 
been prevented from increafing, but has in a gradual man- 
ner difappeared entirely. _More commonly, however, the | 
tumor increafes in fize, and becomes ragged and unequal 
on its furface. Smart and fevere fhooting pains are fre- & 


quently felt through its fubftance. Sometimes ferum is | 


extravafated in the vaginal coat, or matter is collefted in 
different parts of the tumor. ‘The fcrotum, now much dif- 
tended, burfts, and thin, fetid, bloody matter difcharging, 
ei difeafe terminates in an ulcerated cancer of the worlt — 

ind. 
The fpermatic cord is commonly unaffeGted till the tue | 
mor has acquired a confiderable fize, and generally not till 
colleétions of matter have been formed. After this, from 
being at firft only flightly {welled, it gradually increafes in | 
hardnefs and bulk ; after which it becomes very painful, knot- _ 
ty, or unequal through its whole extent. Ihe difcharge — 
from the fcrotum ftill continues ; but although the matter 
increafes in quantity, the fize of the tumor is not thereby 
diminifhed, but, on the contrary, continually increafes ; the 
edges of the fore become hard, livid, and retorted, and fun- 
gous excrefcences pufh out from every part of it; the 
health of the patient becomes entirely deftroyed, and he ia 
at lait carried off in great mifery. 

Hernia humeralis produced by venereal infeétion has been 
confidered, by fome authors, as a frequent caufe of the 
worft kind of f{cirrhous tefticle ; but the faét is very much 
otherwife ; aud fuch an idea has this bad tendency, that it 
prevents the perfeverance in the ufe of fuch remedies as 
might have removed the difeafe without the neceflity of 
extirpation. 

Another caufe mentioned by authors as producing 

{cirrhus - 
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le, fcirrhus of the teflicle, is the hydrocele of the vaginal 
i. eoat 3 but though farcocele is frequently combined with 
"this difeafe, there is every reafon to think that the pri- 
mary diforder was in the tefticle itfelf, and that the water 
is only a confequence of the other complaint. When the 
hydrocele happens to be the original difeafe, the tefticle 
is allo found frequently altered in its appearance. It is 
here paler than in its natural ftate. It is fometimes dimi- 
nifhed, but more frequently enlarged. ‘he enlargement 
however is foft, harmlefs, and free from pain; and in 
{uch a fituation fhould never be extirpated. ‘T’o this point 
particular attention ought to be paid, otherwife we run 
the riflc of committing a miftake, into which practitioners 
have been too frequently led—the extirpation of a tefti- 
cle which ought to. have been_faved. To keep free of 
this error, we ought to attend to the following circum. 
; flances. 
q When the difeafe begins in the tefticle irfelf, efpecially 
he in the body or glandular part, or when it becomes hard 
pmayand enlarged previous to any colleétion of water in the 
‘- vaginal coat, it is to be confidered as of a different nature 
from that in which an enlargement of the part fucceeds to 
a collection of water; or if, upon evacuating the water, 
the tefticle be found hardened, enlarged, and attended with 
pain and other marks of fcirrhus, efpecially if the furface 
be unequal or ulcerated, extirpation ought certainly to be 
performed. The fymptoms above mentioned fometimes, 
though rarely, begin in the epidydimis. In fuch cafes, 
however, extirpation will feldom be advifable, as there is 
here always a fufpicion of a venereal affeétion; and then 
we ought by all means to try the remedies commonly ufed 
in fuch difeafes. In the prognofis, we attend to the age 
and habit of the body, as well as to the ftate of the difeafe 
and length of time it has continued. 

When the patient is young and the conftitution unbroken, 
we may always hope for a cure, although the fymptoms 
fhould be very confiderable ; whereas, in old infirm people, 
and in habits attended with an emaciated look, with indi- 
gefltion, and other fymptoms of obftructed vifcera, whatever 

-  ftate the difeafe may be in, there will be but a {mall chance 
of fuccefs. 

If the difeafe has fubfifted for a long time without con- 
fiderably increafing in fize, we may reafonably think it is 
of a milder nature than where it has made a rapid progrefs. 
As long as the tefticle is only hard and free from the for- 


mation of matter, we may expect a favourable event ; but ° 


where collections of matter have already formed, either in 
the fubftance or upon the furface of the teflicle, there is 


no other chance of faving the patient than by means of 


extirpation. Previous to this, however, we are to attend 
to the ftate of the fpermatic cord ; for were any of it left in 
a difeafed flate, little advantage could be derived from ex- 
tirpation ; nor ought the operation ever to be performed but 
where we can reach the whole of thé difeafed parts. We 
are not to be prevented from performing it though the 
cord fhould be confiderably enlarged, providing it do 
not evidently partake of the difeafe of the tetticle ; for 
the cord is generally fomewhat enlarged in the difeafed 
{tate of the tefticle; but this enlargement is for the moft 
part merely either a varicofe flate of the veins, or a watery 
y difpofition of the cellular f{ubftance. 
id of _ But fuppofing no obftacle to the operation, the me- 
ming thod of doing it may be this. The parts being pre- 
era vioufly fhaved, the patient is to be laid upon a_fquare 
table of about three feet four inches high, letting his legs 
hang down; which, as well as the reft of his body, muft 
be held frm by afliftants; or, he may be laid acrofs a bed 
in the fame manner. Then with a knife the incifion is to 
Vor. XVIIL. Part 1. 
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be begun. above the rings of the abdominal mufeles, that Sarcacele, 
there may be room afterwards to fecure the veffels; thenotSernous 


carrying it through the membrana adipofa, it muft be 
continued downward to the bottom of the fcrotum. A 
firm, waxed, flat ligature, compofed of fmall threads, is 
next, by means of a curved needle, to be paffed round the 
{permatic cord, at leaft an inch above the difeafed part, or 
as near the abdominal ring as poflible; after which the 
veffels are tobe fecured by a running knot, and divided 
about a quarter or half an inch below the ligature. The 
cord and tefticle are then to be removed from the furround- 
ing parts by diffecting from above downwards, and no in- 
{trument is better for this purpofe than the common {calpel. 
After the difeafed parts are removed, the knot upon the 
cord mutt be flackened to difcover the {permatic arteries 
and veins ; both of which, by means of the tenaculum or 
a common forceps, are to be taken up, The ligature upon 
the {permatic cord is now to be left loofe, fo as to a& as 
a tourniquet if a hemorrhagy fhould enfue; nor is there 
more occafion for leaving the ligature tied, than for leaving 
a tourniquet firmly applied to one of the extremities after 
amputation ; befides, where patients have fuffered fuch pain 
as is fometimes mentioned by authors, it has been found 
to be owing to the tightnefs of the ligature rather than 


to any other caufe. In dividing the ligatures of the blood. - 


veffels at the extremities of the cord, they muft be left of 
fuch a length without the wound as to be readily removed, 
however much the cord may retract in the time of the 
cure. 

In feparating the tefticle, a confiderable hemorrhagy 
fometimes enfues from the divifion of the {crotal arteries. 
In fuch a cafe, they ought always to be fixed with ligatures 
before proceeding in the operation. The parts being re- 
moved, and the blood-veffels fecured, the wound is to be 
cured, if poffible, by the firft intention; and for this pur- 
pofe the fides of the fcrotum are to be brought together 
in the moft accurate manner, beginning at the under end, 
and fecuring the parts by adhefive plafter as we proceed 
upwards, and in fuch a way that the fides of the fore may 
be kept properly together. About two inches of the 
ligatures of the cord are to be left out, and this part of 
the wound treated in the fame manner as the reft; the 
whole to be fecured by a comprefs of linen and a T 
bandage, 


Tetticle. 
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The patient fhould now be laid te reft; and an opiate Trestmene 
adminiftered ; and if, upon the fecond or third day, any after the 
inflammatory fymptoms eniue, they are to be removed by °Pération- 


methods commonly employed upon thefe occafions; as, to- 
pical bloodletting, gentle laxatives, and keeping the part 
conftantly moift with a folution of fugar of lead. ‘The 
dreffings ought not to be allowed to fhift, elfe the cure will 
be greatly retarded. They are to-be examined about four 
or five days atter the operation ; and if nothing material has 
happened, they may be allowed to remain two or three 
days longer, by which time generally the ligature can be 
readily removed ; and the wound will be healed by the firft 
intention, excepting fome fmall opening in the kin, more 
efpecially where the ligatures were placed. Thefe are to 
be drawn together by adhefive ftraps, and dreffed in the 
fame manner as formerly. In this way, if the patient be 
otherwife healthy, a cure may be expeéted in little more 
than a fortnight 

The method of dreffing moft frequently practifed is to 
apply a quantity of foft .lmt to the-fore, and then a com- 
prefs of linen over it, and to fecure the whole with a T 
bandage or a fufpenfory bag. The patient is then laid 
to reft, and an opiate given. ‘I'he fore is not to be touched 
till a free fuppuration takes place, which will commonly be 
x about 
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laid upon a table or acrofs a bed, with his thoulders raifed Hi 
the § 


Stone in about the fifth or fixth day, and then the dreflings are to 

se gg be removed, and renewed from time to time; once every 

Se days, or oftener, as the quantity of matter may render 

it neceflary. Sometimes after the operation the patient 

complains of pain in the fore, and of tenfion and uneafinefs 

in the belly. In fuch a cafe, warm fomentations fhould 

be applied to the abdomen, and the fore covered with 

an emollient poultice, and this repeated as often as may be 
neceflary. 


Cuap. XXVIII. Of the Stone. 
Secr. I. Of Stone in the Bladder. 


hte A varrety of caufes have been affigned as tending to the 

the forma- formation of calculi in the bladder of urine; as, a decom- 

tion of cal- pofition of a fuperabundant quantity of earthy matter from 

euli, the blood, on account of a fedentary life ; certain articles of 
diet or drink, containing a greater quantity of earthy mat- 
ter than others; a continued ufe of folid food without a 
fufficient quantity of drink ; the peculiar action of ab- 
forbent veffels ; the particular fivu€ture of the kidney ; the 
nature of the different excretory veflels; the time the 
urine may remain in the kidney; the habit of retaining 
the water in the bladder; particles of blood getting 
into the kidney or bladder, and attraGting the ftony mat- 
ter fo as to form a nucleus. A certain change of the 
veffels of the kidney forming the urine has by fome been 
confidered as a more probable caufe than any of the former. 
"Lhe formation of calculus fometimes begins in the kidneys, 
at other times i the bladder. 

After a calculus has. begun to be formed, it fometimes ae- 
quires aygreat fize in a few months from the firft obvious 
fymptoms; but fometimes it remains in the bladder for 

320 many years without arriving at any confiderable fize. 
Symptoms = ‘]"he fymptoms commonly come on gradually, and bear 
of calculus. fome kind of proportion to the fize and inequalities of the 

ftone. One of the firft commonly taken notice of is an 
uneafy fenfation at the point of the urethra, which for fome 
time is perceptible only upon making watery or wpon ufing 
violent or joltmg exercife. ‘This feafation gradually incrta- 
fes; and there is along with it a frequent defire to make 
water, which is commonly voided in fmall quantities, and 
fometimes only in drops. When running in a full ftream, 
it often fuddenly ftops, though the patient is confcious that 
a.confiderable quantity ftill remains, and feels a ftrong incli- 
nation to void it. It the ftone be large, the patient has a 
eonftant dull pain about the neck of the bladder, and fre- 
quent defire of going to ftool. ‘The uring is. generally of a 
limpid colour ; but it is. frequently thick, depofiting a mu- 
cous fediment, and when the difeafe is. violent it is often 
tinged with blood. All thefe complaints are greatly in- 
creafed by exercife, efpecially by riding on horfeback ;. and 
from a long continuance of pain, the patient’s health by de- 
grees becomes much impaired, and unlefs effeCtual means are 


tipon a pillow, to bring the ftone to the neck of the blad- 
der, and his thighs a little elevated and feparated from each 
other. A found adapted to the fize of the urethra is to be 
chofen ; and previous to the introdu@ion it ie to be laid in 
warm water till it be of the heat of the body, and then 


‘wiped and rubbed over with bland oil, butter, or axunge. 


‘Lhe furgeon lays hold of the penis with his left hand, while 
with his right he introduces the found with its concave fide 
towards the abdomen. He is now with his left hand to 
draw the penis gently forward upon the inftrument, whick 
is to be gradually pufhed into the bladder. If any difficulty 
occur about the neck of the bladder, this may be obviated 
by introducing the finger into the anus, and raifing the point 
of the inftrument ; or the fame purpofe is more readily an- 
fwered by depreffing the handle of the found. If ftill it 
does not pafs with eafe, much force ought by no means to 
be ufed, left the inftrument perforate the membranous part 
of the urethra. 

As foon as the inftrument enters the bladder, if it haps 
pen at once to touch the flone, a tremulous motion will be 
communicated to the fingers of the operator, and the bufi- 
nefs of founding is then aecomplifhed, the nature of the dif. 
eafe being now afcertained. Great care, however, is here 
always neceflary, as a few particles of fand, or a hardened. 
ftate of the bladder, have fometimes communicated the fame 
fenfation. If the ftone be not foon difcovered, the inftru. 
ment is to be moved im all direétions ; and fhould the ope- 
rator be ftill anfuccefstul, one of the fingers of the left hand’ 
is to be introduced into the re€tum, fo as to raife that part 
ef the bladder in which a ftone may probably be concealed. 
If even this attempt prove ineffectual, the body of the pa- 
tient is to be put into different pofitions, and perhaps one 
of the bet is depreffing the fhoulders and raifiny the pelvis. 
By this mean a ftone may generally be felt, providing it is 
not contained in a cyft, which very rarely happens. If af- 
ter all thefe different attempts the furgeon fhould fail in dif. 
covering the ftone, the inftrument is to be withdrawn ; and 
if fymptoms of ftone be ftrongly marked, and it appear that 
neither {cirrhus nor inflammation, which might give rife to 
thefe fymptoms, do exilt, a fecond or even'a third trial is 
to be made on the following days. 

Various lithontriptics have been recommended for déffol-_ 
ving the ftone in the bladder; fuch’ as lime-water, cauttic 
alkali, foap, &c. but none of them can be conveyed in fuch 
a itate into the bladder as to be much depended upon, as 
they undergo the greateit change in the courfe of the circu- 
lation. ‘To obviate thefe changes, it has been recommended 
to inject certain fluids of this cla%s through the urethra into: 
the bladder ;. but this has not been attended with any mates 
rial advantajes, and has generally been found to do injury te: 
the bladder. The only effe€tual method of removing ftones 
from. the bladder is by means of a chirurgical operation ;, 
the fuecefs of which depends much upon the dexterity of 
the furgeon, as well ae on the conftitution of the patient. 
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employed for removing the caufe of the diforder, death alone When the conftitution has. been fo much impaired that s,.04 
puts an end to his mifery. the patient complains greatly of ficknefs and oppreffion at forbidd 
We are rendered certain of the exiftence of calculus wher ftomach, with naufea and an inclination to- vomit, efpecially lithotd 


fmall pieces of ftone are frequently paffed along with the 

urine. When this does not occur, we cannot be certain 

that the fymptoms do not arife froman ulcer or tumor in 

the body or neck of the bladder, or from the preffure of tu- 

mors in the neighbouring parts. In doubtful cafes, how- 

ever, we have one mark by which we can judge with cer- 

wae tainty, and that is by means of founding. 

Method of ‘This is performed by introducing an inftrument called a 
founding. found (fg. 82.), formed of fteel finely polifhed, and having 
the natural curvature of the urethra, The patient Ie to be 

4 


upon taking food ; when he has likewife a conftant thiri®, 
and the pulfe is as high as a hundred ftrokes in the minute— 
an operation is improper till thefe fymptoms are removed. 
‘Fhe operation is improper alfo when the patient labours 
under a fevere' fit of the ftone; for then inflammation of the 
bladder is apt to enfue to fuch a degree as to produce fup- 
puration. By frequent attacks and continuance of thefe 
fits, the coats of the bladder are apt to be thickened and. 
greatly contracted. This laft cireumftance may be known 
by the introduction of the found; for then it will ftop af- 

ter 
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ter getting pa& the fphinéter of the bladder, and cannot be 
puthed farther without confiderable force, and at the fame 
time giving the patient the moft exquifite pain. Nor ought 
the operation to be performed when the bladder is ulcerated, 
efpecially where the patient is old and much debilitated, 
and where the difcharge of matter is great. 

Children more readily recover from the operation of li- 
thotomy than adults; and old people from the age of 55 to 
that of 70, whofe conftitutions have not been broken, are 
in lefs danger than thofe in the full vigour of life, probably 
owing to inflammatory fymptoms being more apt to proceed 
to a dangerous length in the extremes of age than at the 
middle period of life. When the conftitution, however, is 
not much impaired by the continuance of the difeafe, the 
operation may be undertaken with a probable degree of fuc- 
cefs almoft at any period of the patient’s life. 

Several methods have been recommended for performing 
this operation ; but there are only two which can be prac- 
tifed with any propriety. One is, where the operation is 
to be performed immediately above the pubes, in that part 
ot the bladder which is not covered with peritoneum: the 
other, where it is done in the perineum, by laying open the 
neck and lateral part of the bladder, fo as to allow of the ex- 
traction of the ftone. 

Franea, a French furgeon, finding a ftone in a child of 
two years of age too-large to be extraéted through an open- 
ing in perineo (the place where the operation was then 
pertormed), was induced to make an incifion into the blad- 
der above the pubes; but though the ftone was extracted 
and the child recovered, Franco, who publifhed the cafe in 
1561, never attempted the operation again, and even dif- 
fuades others from doing it. It does not appear indeed 
to have been much pra¢tifed anywhere till fome time atter 
the commencement of the prefent century, about the year 
1720, when it was adopted and frequently performed in 
Britain and other parts of Europe for the fpace of about 
12.or 15 years. The lateral operation came then to be 
mere generally known, and fince this period the high opera- 
tion has been feldom practifed. 

In performing the high operation, the bladder muft be in 


ming a diftended ftate, fo as to make it rife above the ofla pubis, 


to allow an incifion to be made into that part of it which is 
uncovered by the peritoneum, and thereby to prevent the 
abdomen from being opened or its contents expofed. Some 
cays, or even weeks, previous to the operation, the patient 
ought to be defired to retain his. urine as long as he can, fo 
as to diftend the bladder till it cam hold at leaft a pound 
and a halt, when the perfon is an adult and of an ordinary 
fize; or the penis may be tied up to allow the urine to col- 
le&. As thefe methods may be attended with great diftrefs, 
fome prefer diftending the bladder by injeCting warm. water 
by flow degrees till the bladder is fufficiently full, which 
may be eafily known by relaxing the abdominal mufcles and 
feeling above the pubes, 

When, the operation is to be performed, the patient is to 
be laid upon a table of convenient height, with the pelvis 
higher than the fhoulders, that the parts may be fully on 
the ftretch, and to prevent the bowels from prefling upon 
the bladder.. The legs and: arms are to be properly held 
by affiftants. An incifion;is to. be made through the fkin, 
in the very middle of the under and fore part of the abdo- 
men, from fome way under the umbilicus to: the fymphyfis 
pubes. ‘The cellular fubftance, the tendon of the oblique 
mufcles, the mufculi re@ti and pyramidales, are now to be 
feparated.; and it is better to make this feparation from the 
pubes upwards, fo as to be in no danger of cutting into the 
abdomen. The furface of the bladder will now appear un- 
tovered by: the peritoneum. Then the operator, witha 


common fealpel, or an abfeefs lancet, or, what is better, Stone in 
with a concave fharp-pointed knife, makes a perforas bade ad 
tion into the moft prominent part of the bladder, till the sis ecg 
fore-finger of the lett hand can be introduced. ‘lhe liga-. 
ture is now to be removed from the penis; then witha 
probe-pointed biftoury, making the finger ferve as a conduc: 
tor, the wound is to be made fufficiently large for the ex» 
traction of the calculus, taking particular care, however, not: 
to carry the incifion fo high as to cut the peritoneum. 
‘This part of the operation being finifhed, the ftone is to be 
extracted with the finger; or if that be impracticable, the 
forceps are to be employed. Should it unfortunately hap- 
pen that the ftone is broken in the extraction, the pieces 
are to be removed entirely by the fingers rather than by - 
{coops, which were fometimes ufed. The edges of the 
wound in the integuments are now to be drawn together by 
means of the twifted future, leaving about an inch and a half 
immediately above the pubes for the difcharge of any urine 
which may be there evacuated. ‘The patient is to be laid 
in bed, with the pelvis itill-kept higher than the thoulders, 
Gentle laxatives are to be occafionally given, and the anti- 
phiogittic plan ftriQly adhered to. Wy 
The advantages of this method are, that larger ftones can. Advantages 
be extracted by this than by the lateral operation, and thatand difad- 
fiftulous fores are lefs apt to enfue. The difadvantages are, V4" "ages of 
the danger of opening or wounding the peritonzum, and{;* i, a 
thereby expofing the abdominal bowels; the frequent oc. 
currence of inflammation about the beginning of the’ ures 
thra, fo as to occafion the urine to be diffufed in the cellular 
fubftance on the outfide of the bladder, and thereby produ. 
cing finufes difficult to cure; the extreme difficulty of heal- 
ing the wound, efpecially in bad conftitutions ; and, laftly, 
the {mall number of patients, after the age of thirty, who 
have been found to recover from this operation. an 
Frere Jacques, a French prieft, was the inventor of théLateral 
lateral operation. He firft appeared at Paris in 1697,-andoperation. 
afterwards operated in a great number of cafes. sae 
He introduced a found through the urethra into the blad- Frere 
der with a ftraight biftoury, cut upon the ftaff, and carried Jacques’s 
hie incifion along the ftaff into the bladder. He then in-™ethod of 
troduced the fore finger of the left hand into the bladder, Performing 
fearched for the ftone, which, having withdrawn the found, secant de 
he extraéted by means of forceps. ‘I'he patient was now 
carried to bed, and the after treatment left to the attends 
ants. i 
Profeffor Rau of Holland improved upon this method, Improved 
by making a groove in the ftaff, which enabled him, withby Profeffor 
greater certainty, to continue his incifion into the bladder :®4¥ 
but inftead of dividing the urethra and proftate gland, the 
latter of which he was afraid of wounding, he difle@ted by 
the fide of the gland, till the convex part of the ftaff was 
felt in the bladder, where he made his incifion, and extra@- 
ed the ftone ; but this method was too difficult to perform, 
and. attended with too many inconveniences and dangers ever 330 
to be generally received. It fuggefted, however, to the ce-Suggetted 
lebrated Chefelden the lateral method of cutting, as it isthe lateral 
now with a few alterations very generally praGtifed. We°P¢ration. 
fhall attempt to defcribe the different fleps of this operation 
in its prefent improved ftate. . 

_ The manner of preparing the patient depends upon a WO eit of 
riety of circumftances.. If he be plethoric, a few ounces of preparing 
blood fhould be taken away, and at proper intervals thethe patient. 
bowels ought to be emptied by any gentle laxative which 
will not gripe. The diet: fhould confit of light food for 
fome time previous to the’ operation. If the pain be vios 
lent, opium is neceffary. Sometimes it is relieved by keep- 
ing the patient in bed with the pelvis raifed, fo as to remove 
the ftone from the neck of Ws bladder, He ought not to 

2 fit 
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Stone in fit up, or take any exercife, in the time of preparation.’ The If any confiderable veffel be cut, it is immediately to be Bee 
the Blad- warm bath ought to be ufed two or three times, and the pa- 


der. 


PRS RD) tient fhould remain in it half an hour at each time. A lax- 
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ative ought to be given on the day preceding the operation, 
and an injetion a few hours before it is performed. ‘The 
patient ought to drink plentifully of fome diluent liquor, and 
to retain the urine feveral hours previous to the operation. 
If this cannot be readily affeéted, a flight compreffion, by 
means of a ligature, may be made upon the penis, fo as to 
have the bladder fufficiently diftended, that there may be no 
danger of the pofterior furface being hurt by the end of the 
gorget. ‘Lhe perineum and parts about the anus fhould be 
well fhaved. 

A table fomewhat more than three feet in height, and of 


performing fufficient ftrength, is now to be firmly. placed, and properly 


beh operae covered with blankets, pillows, &c. 
Ds 


Upon this the patient 
is to be laid and properly fecured; and for this purpofe 
there ought to be two pieces of broad firm tape, each about 
five feet in length, which are to be doubled, and a noofe 
formed upon them. A noofe is then to be put upon each 
wrift, and the patient defired to lay hold of the middle of 
his foot upon the outfide. One end of the livature is to go 
round the hand and foot, and the other round the ankle and 
hand, and crofs again, fo as to repeat the turns in the re- 
verfe way. A running ‘knot is then to be tied, by which 
the hand and foot will be properly fecured. The buttocks 
are then to be made to projeé’ an inch or two over the 
table, and to be raifed confiderably higher than the fhoulders 
by a couple or more pillows, and one ought to be put un- 
der his head. 

The operator is now to introduce a grooved ftaff (fiz. 83.) 
of proportionable fize, and open to the very end, through 
the urethra into the bladder; and having again fully fatis- 
fied himfelf of the exiftence of a ftone, he inclines the ftaff, 
if the furgeon be right-handed, obliquely over the right 
groin, fo that the convex part of the ftaff may be felt in the 
perineum on the left fide of the raphe. He then fixes it, 
and delivers it to his affiftant, who is to hold it with his 
right hand, defiring him to prefs it gently, in order to make 
the fulcus of the ftaff projeét in the direGtion in which he 
received it With his left hand the fame affiftant is to raife 
and fupport the fcrotum. 

The thighs of the patient being fufficiently feparated by 
the affiftants, and the furgeon being feated upon a chair of a 
proper height, and in a convenient light, he makes an inci- 
fion with.a common convex edged fcalpel through the fkin 
and cellular fubftance, immediately below the fymphyfis of 
the offa pubis, which is.a little below the ferotum, and where 
the crus penis and bulb of the urethra meet, and on the left 
fide of the raphe, and continues it ina flanting direction 
downwards and outwards tothe {pace between, the anus and 
tuberofity of the ifchium, ending fomewhat lower than the 
bafis of that procefs, by which a eut will be made ot three 
or four inches in length. This incifion ought not to be 
fhorter than is here direéted, otherwife .there will not. be 
room: for the reft of the operation. Ais foon as the inteyu- 
ments are thus divided, he ought to. introduce two of the 
fingers of the lett hand. With one he keeps back the lip 
of the wound next the raphe, and with the other he preffes 
down the reétum. He oucht likewife particularly to guard 
againft cutting the crures of the penis, which he can readily 
feel, and feparate at their under part with one of: the fin- 
gets. He next makes a fecond incifion almoft in the fame 
dire&tion with the firft, but rather nearer to the raphe and 
anus, by which he preferves the trunk of the arteria pudica. 
By this incifion he divides the tranfverfalis penis, and as 
much of the levater ani and cellular fubitance within thefe 


as will make the: proftate gland perceptible to the finger. 


fecured, though this is feldom neceffary. After this he will “4 


have a view of the membranous part of the urethra, which _ 


is diftinguifhed from that covered by the bulb by being very 
thin. He is now to fearch for the groove of the ftaff with 
the fore finger of his left hand, the peint of which he preffes 
along from the bulb of the urethra to the proftate gland, 

which furrounds the neck of the bladder. . He keeps it 
there ; and turning the edge of the knife upwards, he cuts 
upon the groove of the ftaff, and freely divides the membra- 
nous part of the urethra, from the proftate gland to the 
bulb of the urethra, till the itaff can be felt perfectly bare, 
and that there is reom to admit the point of the finger 5 

and as the finger affitts in keeping the parts ftretched, and 
effectually prevents the retum from being hurt, the incifion 
into the urethra may be made with per feét eafe and fafety. 

The next part of the operation, viz. dividing the pros 
ftate gland and neck of the bladder, might, by a Aeateroué 
operator, be fafely performed with a common {fcalpel, with 
the edge turned the oppofite way. But to guard ayainft 
accidents, a more convenient inftrument, called the cutting 
gorget (fig. 84.), is now in general ufe. It was originally 
invented by Mr Hawkins of London, and fince his time hae 
undergone various alerations. Fig. 85. is a double gorget 
invented by Dr Monro. The inner plate, which,is blunt, 
is made to flip forwards to proteét the back part of the 
bladder. The membranous part of the urethra being now 
divided, and the fore-finger [til retained in its place, the 
point of the -gorget, previoufly fitted to the groove, is to 
be directed alone. the nail of the finger, which will ferve 
to condué it into the groove of the ftaff; and as this is 
one of the niceft parts of the operation, the mott particular 
attention is here required that the point of the gorget be 
diftin@ly heard to rub in the bare groove, and that nothing 
is. interpofed. 

In the introdution of the gorget into the bladder, if the 
affiftant could be depended upon, the ftaff might be allowed 
to remain in his hand: the operator, however, generally 
choofes to manage it himfelf. He now rifes from his feat, 
takes the ftaff from the affiftant, raifes it to near a right 
angle, and preffes the concave part awainit the fymphyfis of 
the offa pubes ; fatisfies himfelf again that the point or beak 
is in the groove, and then pufhes on the gorget, following 
the direction of the groove till the beak flip from the point 
of the ftaff into the bladder. ‘I'he gorget is not to be puths 
ed ‘arther than this, otherwife it may wound the-oppofite. 
fide of the bladder, &c. 

The gorget having now entered: the bladder, which is 
readily known by the difcharge of urine from the wound, 
the ftaff is to be withdrawn, and the finger introduced along: 
the gorget to fearch. for the ftone, which, when felt, will 
point out the direction to be given to the forceps; at any 
rate, the introduction of the finger ferves to dilate the 
wound in the bladder; and this being done, a-pait of for- 
ceps (fig. 86.). of a proper fize, and with their blades as- 
nearly together as their form will allow, are to be. introdu. 
ced, and the gorget withdrawn flowly, and in the fame dis 
reGtion: in which it entered, fo as to prevent it from injuring 
the parts in its return. After the forceps.are introducedy. 
and paffed till they meet with a- gentle refiftance, but no 
farther, the handles ought to.be depreffed till they are fome-_ 
what in an horizontal direction, as this will moft correfpond 
with the fundus. of the bladder. One blade of the forceps 
is to be turned towards the fymphyfis of the pubes to des 
fend the {oft parts there, the other of confequence will guard 
the return. After they have diftin@ly touched the ftone; 
by moving them a little in various directions, they are then 
to.be. opened, aud. the fone laid hold of, which may ei 
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ly felt with the forceps ; 


Ss U 
rally be done with confiderable eafe.. It frequently hap- 


pens, however, that when the ftone is {mall, it is not readi- 
and inftances may happen where 
the under and back part of the bladder may be fo depreffed 
as to conceal the ftone. In fuch a fituation, nothing will 
more readily bring it in the way of the forceps thee to intro- 


| duce the finger inte the rectum, and elevate this part of the 


ble dder. Straight forceps are generally ufed; crooked ones, 
in fome very rare cafes, however, may be neceflary, and there- 
fore the furgeon ought to be provided with them. 

After the forceps has laid hold of the ftone, if it be 
{mall and properly placed, it may readily be extracted; but 
if, on the contrary, the handles of the forceps are now ob. 
ferved to be greatly expanded, it is certain the flone is im- 
properly fixed, or that it is remarkably-large ; in either cafe 


—4t fhould not be held faft, but allowed to move into the moft 
_ favourable fituation; or the finger is then to be introduced 


' {o as to place it properly for extraction. 


If this cannot be 


' done with the finger, it ought to be allowed to flip out of 


the forceps, in order to get it more properly fixed; and as 
the moft common form of the ftone is flat and oval, or. 
fomewhat like a flattened egg, the forceps fhould have hold 
of the {malleft diameter, while an end-prefents to the neck 
of the inftrument. The ftone fhould: be grafped with no 
greater firmnefs than is merely fufficient to bring it fairly 
out. It fhould be extraéted in a flow and gradual manner. 
When a ftone is broken in the bladder, all the larger pie- 
ces are to be extraéted by the forceps, which are to be in- 
troduced by means of the finger ferving as a director. The 
fmaller parts are to be removed by means of a {coop (fiz. 
87.), or probably the finger may be more convenient ; and 
as the leaft particle allowed to remain, or which is not 
wathed off by the urine, may ferve as the nucleus of another 
ftone, a large quantity of water, properly warmed, is to be 


' injected by a bag and pipe, or by a fyringe; and for this 
_ purpofe the body of the patient fhould approach at leaft to 


an upright pofture ; and to give the particles of ftone an op- 
| porturtity of colleGting near the incifion of the bladder, the 


- wound may be ftopped for a little after the injection is 


_ thrown in. 

When a ftone is extracted of a regular, firm, and rough 
' furface, it feldom happens that any others remain in the 
bladder. On the contrary, when it is of an irregular fhape, 


_ and fmoeth and polifhed, particularly in certain places, 
_ with impreffions fermed upon it, there is the greateft pro- 


bability of others remaining. ‘There are exceptions, how- 
ever, to thefe rules ; and therefore the operator, initead of 


_ trufting to them, fhould introduce his finger, which will an- 
{wer the purpofe without any other fearcher. 


a 


J 


If, after the operation, any confiderable artery bleeds 
much, it is to be taken up with a ligature; but if this be 
_ mpraéticable, the hemorrhagy ought to be ftopped by means 
, of preffure, and for this purpofe a firm roller introduced at 


E the wound anfwers fufficiently ; : and to prevent any ftop- 


: 


| page tothe difcharge of urine, a filver canula, covered with 
caddis, and dufted over with ftyptic powder, may be introdu- 
ced inte the wound. with advantage. 

Sometimes it happens that a confiderablé quantity of 
blood, inftead of pafling off by the wound, is collected in 
the cavity of the bladder, and may produce very dangerous 
_fymptoms. To prevent this as: miueh as poffible, immediate- 
_ly upon the operation being finifhed, the patiént’s pelvis 


fhould be made confiderably lower than the reft of his bady;- 


| by which means the wound will be kept in a dépending po- 
- fture, and'the blood will efcape more readily By the wound. 
But it it be found that blood is ftill lodged in the cavity of 
_ the bladder, it muft be immediately extraGted. 

As foon as the blooding is ftopped,. the patient is to be’ 
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untied, a piece of dry foft charpee put between the lips of 
the Wen and often renewed, and the thighs brought toge- 
ther. He is then to be laidib bed, in fuch a. way that 
the pelvis may be confiderably lower than the reft of the 
body, to give a favourable dire€tion to any blood which may 
afterwards fow from the wound. A confiderable dofe of 
laudanum is now to be given. From 30 to 50 drops for 
an adult will commonly be neceffary. From this period, 
unlefs the ftone has been lar; e and difficult to extia&t, the 
patient commonly falls afleep, or at leaft lies quiet tor a few 
hours ; but afterwards generally begins to complain of pain 
in the under part of the abdomen. Anodynes are now to 
be given both by the mouth and anus, and warm fomenta- 
tions, by means of flannels or bladders filled with warm wa. 
ter, are to be applied to the region of the bladder, as the af- 
fetion feems to be of the fpalmodic kind. 

If by a continuance of thefe remedies the pain abates, 
no anxiety needs be entertained concerning it ; but if it in- 
creafe, and efpecially if the abdomen become hard and 
{welled, and the pulfe full and quick, and thefe fymptoms 
become gradually worfe, great danger is to be apprehended, 
as they moft commonly take place in confequence of inflams 
mation. _ In this fituation, as much blood ought to be ta- 
ken as the patient can bear. A large injection of warm: 
water and oil, or linfeed tea, fhould be given every fix or 
feven hours, and the fomentations continued at. the abdoe 
men. If the fymptoms continue to grow worfe, the pa- 
tient fhould be immediately put into the femicupium ‘or- 
half bath. 

By a proper continuance of thefe means, with a low diet: 
and plenty of diluent drink, the above fymptoms may fre- 
quently be removed: The reverfe, however, is fometimes: 
the cate. Uhe wound becomes floughy and ill-conditioned 5 
all the fymptoms, in f{pite of every effort, continue to in- 
creafe, and foon terminate in death. 

But where matters end favourably, the wound by degrees. 
puts on a better appearance ; the urine paffes almoft trom. 
the beginning by the urethra (moft frequently, however, it 
is difcharged by the wound for the firft two or three 
weeks); the pain in the abdomen gradually abates, the feve- 
rifh fymptoms are foon removed; a complete cicatrix. is form. 
ed, and the wound is fometimes cured in a month ; though 
upon other occafions three will be neceflary. But it muft 
depend greatly on the nature of the conftitution. 

Excoriation of the buttocks may be prevented by pla- 


cing a fheet under them feveral times doubled, the breadth. 


to be 18 or 20 inches, and'to be all rolled up, except the 
part which is to be laid under the. patient, the reft of the roll to. 
be by his fide, which is to be unrolled as the nurfe draws: 
the wet part from under him. If, after the ufe of this, exco- 
riations fhould ftill happen, the part may be wafhed with. 


cold water ; or the parts round the wound, after being well: 


dried; may be rubbed’ with any tough timple ointment. 


fi patients of a debilitated conftitution incontinence: 
In gene-- 


of urine- frequently occurs aiter this operation. 
ral, this is removed as the patient acquires ftrength.. 
Notrithing diet, cold bath, the bark, and other tonics, are 


165 
Stone in 
the Blades 

der. 


ot much fervice here ; but where thefe are afterwards found’ 


ineffectual, inftruments for compreffing the penis, or others: 
for receiving the urine, -have: been- found’ ulefal, and™ are: 
now made in fuch a conveniént way as te allow them to.be: 
conftantly ufed io long as: they may be found’ neceflary. 


An operation | for ftone in the bladder is much feldonieeras?? 


required in women ‘than in men, on account of the fhortnefsi 
of the urethra in the former allowing a readier paffage for- 
the {mall calculi which get into, or are formed in, the blad« 
der. It is likewiie in women more fimple, and’ of courfe: 
more readily performed: Jt might be: done. in: the fame* 

: manner: 


D hotsm y 
femaléss. 
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manner as in the male, bit there would be the greateft pro- 
bability of wounding the vagina. In a few cafes the opera- 
tion has been performed from the vagina itfelf ; but it is by 
no means advyifable, as ftones would: not only be extracted 


with greater difficulty, but, on account of the thirnefs of : 


the parts, the urine would mof probably form a fiftulous 
Opening, and a communication be maintained between the 
bladder and vagina; or cicatrices here might be attended 
with great inconvenience in child-labour. 

In the method commonly praétiled, the patient being pla- 
ced and fecured in the fatne manner as in the operation upon 
the male, the operator introduces a fhort grooved ftaff, 
flightly curved (fig. 88.), into the bladder; then by means 
of the common gorget already mentioned, with its point 
pafled along the groove of the ftaff, he lays open the 
whole of the urethra and the neck of the bladder. The 
flaff is now to be removed, the finger introduced upon the 
gorget, and to feel for the ftone, which is to be removed as 
already direfted for the operation on the male fubje&. 
Where incontinence of urine occurs after the wound is heal- 
el, a peflary is to be ufed within the vagina, or a fponge ap- 
plied, or a tin machine to recetve the urine. 


Sect. II. Of Stones in the Kidneys. 


Tue fymptoms of ftone in the kidneys are, pain in the re- 
gion of the kidneys, ficknefs, and vomiting, the urine fome- 
times mixed with blood, at other times with mucus or even 
purulent matter ; but the fame fymptoms are often induced 
by other caufes, efpecially from inflammation and fuppura- 
tion of the kidney. Nephritic complaints have frequently 
fubfifted for a long time, where ftones have been blamed as 
being the canfe of them; and yet upon diffeGtion purulent 
matter alone has been deteéted. From this circumftance, 
as well as from the great .depth of the parts and the large 
fize of the blood-veffels of the kidney, the oneration of 
nephrotomy could not be performed, but with the greatett 
uncertainty and moft imminent danger, and is therefore 
never attempted. A few cafes indeed have appeared where 
inflammation induced by a ftone in the kidney terminated 
in abfcefs, and the flones were taken out; but it was not 
till they, had worked their way out of the kidneys into the 
cellular fubitance, fo that it only remained to open the ab- 
fcefs and extra them ; but otherwife the operation is never. 
to be thought of. 


Sect. III. Of Stones in the Urethra. 


‘TuosE who are troubled with calculous complaints fre- 
quently pafs {mall ftones along with their urine; and when 
thefe are angular or of confiderable fize, they fometimes 


Gyaiptomh flick, and give much uneafinefs, ‘The fymptoms are at 
of ftones in firft pain, then inflammation and fwelling, attended with a 
the urethra. partial, or total fuppreflion of urine, which, if long neglected, 


Method of 


is apt to terminate in a rupture. of the urethra, when the 
urine will be difcharged into the neighbouring parts. The 
greateit attention is therefore neceflary to get the fone ex- 
tracted as foon as poflible. 

When a ftone is in the urethra, unlefs it be of a large 


extracting fize, or has been long impacted, and the inflammation great, 


them. 


attempts, ought to be made. with the fingers to puth it out ; 
but previous to this, the penis fhould be relaxed as much as 
‘poffible, fo as to remove. a certain degree of {pafm which the 
prefence of ftone here probably creates. Blood ought to 
be. drawn by general or local means, according as the pa- 
tient may be of.a plethoric or emaciated habit. He thould 
be immerfed ia a warm bath, and get a full dofe of lauda- 
num, and. warm oil ought alfo to be thrown into the urethra. 
After thefe remedies have relaxed the parts as. much as may 
be, the extraCtion is to be attempted. 
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For this purpofe certain inftruments have been contrived, Stone | 
fis. the U 
( 5 thi 


particularly a tube containing a pair of elaftic forceps 
89. ), to be introduced into the urethra fo as to lay hold of 
the flone. In fome cafes they certainly might anfwer the 
purpofe, but they have not been found very ufeful; and as 
they may increafe the irritation already prefent in the ure- 
thra, they are feldom, if ever, employed. Inflead of them, 
the furgeon ufes gentle preflure on the penis to pufh the 
flone outwards; and as calculi larger thana field bean 
have fometimes been paffed by the urethra, an operation 
ought not to be performed till gentler means have been 
perfifted in for fome time. When thefe.means have failed, an 
incifion ought to be made immediately upon the ftone, 
which is then to be removed by a probe, or with a pair of 
{mall forceps. When a ftone is lodged near the neck 
ef the bladder, after the patient has been placed and 
fecured in the fame manner as for the lateral operation, 
while an affifiant fupports the fcrotum and penis, the ope- 
rator introduces a finger oiled into the anus, to {upport the 
ftone in its place, and preveut it from flipping into the blad- 
der. An incifion is then to be made, and the ftone turned 
out. The after treatment will be nearly the fame as that 
after the operation of lithotomy. 

‘ When, again, a ftone has advanced further in the ure- 
thra, the beft method is to draw the fkin ftrongly forwards 
or backwards, and then to cut upon it and turn it out, 
when the fkin will flide back fo as to cover the wound, and 
prevent the urine from paffing through it; and by. this 
means it will generally heal by the firft intention, If part 
of the urine pafs through the wound, and infinuate into the 
cellular fubftance, an attempt is to be made with the hand 
to prefs it back. If that prove infufficient, a cut is to be 
made throuzh the fkin oppofite to the incifion of the ure- 
thra; but this will feldom be found neceffary. If a ftone 
is fixed near the point of the urethra, it may be removed 
with a pair of forceps; or, if this fail, the urethra is to be 
dilated with a {calpel ; and if this. alfe be infufficient, an in- 
cifion is to be made as above direéted. When the cure ts 
nearly completed, a tube formed of filver or elaftic gum, 
or a hollow bougie, may be ufed to keep the uretha of a proe 
per fize. 

The worft part of the urethra fora ftone to ftick in is 
that immediately behind the fcrotum ; fer then the urine is 
apt to pafs by the incifion into the cellular fub!tance of the 
fcrotum, fo as to occafion large {wellings there. ‘To pre- 
vent this, a ftone fo fituated ought, if poffible, to be puthed 
forwards with the fingers; or if this be impraCticable, it 
fhould be pufhed back into the perrnzum by means of a 
ftaff. If both methods fail, a cut is to be made at the 
under part of the fcrotum, which is to be well {upported, 
and at one fide of the feptum, and continued upwards till 
the ftone is felt, when an incifion is to be made into the 
urethra, and the fone extracted as before directed. 
Cuap, XXVIII. Of Incontinence and Suppreffion of 

| Urine. 


Incontinence of urine may arife from various caufes, , ° 
: “ie ‘ Cau 
as, from a lofs of power in the fphincter of the bladder, 3) conti 


2 


fes 


while the natural tone of that organ remains unimpaired ;nence a 
or from irritation about the neck of the bladder, produced tine. 


by the fri€tion of ftones contained in it; or from a lacera- 
tion of parts by the operation of lithotomy ; or from the 
preflure of the uterus in a ftate of pregnancy. 

When the difeafe is owing to a want of tone in the 
fphinéter, the cure is very ¢ifficult, becaufe the conftitution 
in general is frequently affected. . The moft ufeful remedies, 
are tonics, efpecially peruvian, bark, chalybeate waters, a 
the 
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ti- the cold bath, both generally and locally applied. Cold leeches fhould be applied to the perineum. Opiates ought Inconti- 
m., {ubftances applied to the peringuta are perhaps of greater to be given in large dofes. Injections of warm Water ooo ion 
cr fervice than any thing elfe, as cloths wet with vinegar and fhould be frequently threwn up the rectum, and the whole (fF tyre. 

cold water, or with a ftrong folution of faccharum faturni body fhould be immerfed in the warm bath. Tf thefe ——\—-uw 


eans be properly ufed, they will very feldom fail of fuc- 
cefs ; but when they do not prove effectual, when the blad- 
der becomes painfully diftended, and when every attempt 
to introduce the catheter has failed, nothing is to be de- 
pended upon but a punflure made into the body of the 
bladder, in order to difcharge the water contained in it. oe 

Various methods have been propofed for effeCting this agethod of 
operation, Punturing the bladder above the pubes has pundturing 
been recommended by many refpeétable authors. Thethe bladder 


in vinegar; but the beft method of applying cold is to 
dafh water immediately from thé fountain upon the anus 
and perineum. When it arifes from the irritation of {tones 
in the bladder, opiates and mucilaginous liquors plentifully 
ufed frequently give great relief. When incontinence of 
urine is owing to a laceration of parts in performing the ope- 
ration of lithotomy, the difeafe is nearly of the fame nature 
ag that from the caufe firft mentioned, and therefore the 


fame remedies are of fervice. When thefe remedies fail in ; 3 
LOVE the 


: 


rete 
4u- urine where the urine is colle@ed in the bladder, but from 


either of the cafes, compreffion of the urethra prevents any 
ificonvemience arifing from the conftant dripping of the 
urine; and for this purpofe an inftrument termed jugum penis 
(fig. 90.) is applied to the penis; or, to prefs agatn{t the 


e : é ‘ . < 
KCI, urethra of the female, peflaries (fiz. g1.aand4) are contrived, 


which aire made in fuch a way as to be introduced into the 
vagina, and there to prefs upon the urethra. ‘lhey 
are fonretimes made of fponce, but thofe of ivory or wood 
well polifhed are more generally preferred. A fmall bot- 
tle made of elaftic gum, and open at both ends for the paf- 
faze of the menftrual difcharge, anfwers the purpofe equal- 
ly well. Certain cafes however occur where preffure upon 
the urethra is improper, efpecially where there is’ a conftant 
defire to pafs water ; and here much relief is obtained from 
the ule of receivers, which are now fuited to both fexes. 
Fig. 92. reprefents oné for the male, and fig. 93. one for the 
female. 

We fhall hete treat only of that {péciés of fuppreffion of 


fome obitru€ung caule is prevented from being difcharged. 
It arifes from a variety of caufes. : 
ent When it arifes from a want of toné in the body of the 
a bladder, it is often connected with palfy of the lower ex- 
 tremities ; it is frequently owing alfo to retaining urine too 


following is the method of doing it: A lancet-pointed# 
trocar, about two inches long, is to be at once introduced 
through the integuments, about an inch and half above the 
pubes, into the body of the bladder. ‘The ftilette is to be 
retnoved as foon as the water begins to flow through a 
gtoove formed ih it, and the urine allowed to flow through 
the canula, which is fecured to the body by means of a 
bandage. A cork is to be fitted to the canula, that the 
urine may pafs off at intervals only. ‘The canula is to be 
retained till the caufe which produced the obitradtion is fo 
far removed that the patient can difcharge the urine in the 
natural way. It ought to be removed every three or four 
days, and cleared from the fordes which adheres to it, 
otherwife it foon hecomes covered with a calculous crutt, 
which renders the extraCtion exceedingly difficult. On 
thefe oceafions a firm prohe, of fufficient length, ought to. 
be pafled through it into the bladder, upon which it may 
again be eafily returned as foon as it is properly cleaned. 

This method of punéturing the bladder is not altogether 
freé from objections: the bladder being fufpended for a 
long time on the canula, its tone is.fometimes deftroyed ; 
and if it happen to flip off the canula, thé opération muft 
be repeated ; befides, the urine may be diffufed in the fur- 
rounding cellular fubftance. 
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When the bladder is to be punétured from the perintum, Method of 
the trocar, which: ought to be longer than the one for pune puncturing: 
turing above the pubes, is to be introduced at a little di-ttom the 


thelong. "The catheter, in this cate, is commonly an effectual 
the remedy, and ought to be employed as foon as the fuppreffion 


» is evidently formed, and repeated from time to time, till the 
perineum, 


tone of the fyftem is-recoveréd by the ule of proper remeé- 
dies. The method of introducing thé catheter is the fame 
with that already direéted for founding for the ftone. 
Fig. 94. a catheter for the male, fig. 95. one for the fe- 
male. : 

When the-affeCtion arifes from fpafm about the neck of 
| the bladder, opiates, warm water thrown into the rectum, 
and afterwards the warm bath, are the beft means of pro- 


ducing relief. When it proceeds from fcirrhus of the pro- 
flate gland, or from other tumors, or from obftruCtions of 
the urethra in confequence of gonorrhcea, the treatment to’ 
be afterwards deferibed will be found bett fuited for fuch 
_ ¢omplaints. When: the fuppreffion arifes from the preflurée 
of the uterus in the latter months of pregnancy, change of 
potture is fometimes found to have fome effe& ; but if this 
fail, immediate relief can commonly be given by the intro- 
duction of the catheter, which in women is ‘for the moft 
part readily done. 

j Suppreffien of urine from inflammation affeGing the neck 
y of the bladder is one of the moft alarming varieties of the 
eck difeafe, as it produces pain, and fuch a degree of {welling 
*“-in the parts as to render the introdu€tion of the catheter in- 
_ admiffible. It may arife from the matter in gonorrhea 
: paffing Backwards along the courfe of the urethra. An 


improper ufe of injections has likewife frequently produced 
this fpecies of the difeafe. ‘Che treatment is nearly the 
fame as for inflammatory complaints in other parts of the 


body. Blood-letting fhould be eniployed, and particularly 


ftance from the rapha perinei, and.then paffed into the body 
of the bladder, a-little to the upper and outfide of the 
proftate gland, carrying the point of the inftrument.a little 
upwards, to avoid wounding the ends of the ureter or fe= 
minal veffels. Puncturing from the anus, or the vagina in 
females, are attended with fo many inconveniences that they: 
ought never to be attempted. 


Cuap, XXIX. Difeafés of the Penis.. 


Sect, I. Of Objtrudions of the Urethra. 


Oxzstructions of the urethra frequently occur after re- Carte of 
peated or fevere attacks of the venereal difeafe. They obftruc- 


may be owing to caruncles or flefhy éxcréfcences in thetions of the: 


urethra ;. to tumors. in the lining membrane, or parts conti-urethra. 
guous to the urethra, in confequénce of inflammation; to 
{pafmodic affections of the urethra ; or to ftrictures properly 

fo called. 

‘Till of late years almoft every inftance of obftrution in: 
the urethra has beén. attributed te caruncles, but their oc= 
currence is much lefs frequent than was. formerly imagined. 
They are rarely found except near the point of the urethra. 
They aré confidered to be nearly of the fame nature with. 
the warts which grow upon the preptce or root of the 
glans in venereal cafes. ‘Tumors obftru@ting the paflage: 
in the uriné may be occafioned either immediately by in- 
flammation, or in confequéncé? of old fores within the ure: 
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thra; or tumors, from whatever caufe, may be feated in the 
corpora cavernofa contiguous to the urethra, and may prefs 
upon it in {uch a manner as to caufe an adhefion of its fides, 
and thereby produce ftoppage of the urine. Spafmodic 
firi€:ures of the urethra fometimes arife from ftone in the 
bladder. 
contraction that neither ftaff nor bougie can enter. This 
wariety of obftru€tion is known by its coming on fuddenly, 
and going off fometimes almoft completely in the fpace of a 
Of the permanent ftricture, or ftri€ture pro- 
perly fo called, Mr Hunter obferves, that in moft of the 
cafes of this kind which he has feen the difeafe extends na 
farther in breadth than if the part had been {urrounded with 
a piece of packthread. He has however feen the urethra 
irregularly contraéted for above an inch in length, owing 
to its coats or internal membrane being irregularly thicken- 
ed and forming a winding canal. He farther obferves, that 
a ftri€ture does not arife, in all cafes, from an equal con- 
tration of the urethra all round ; but in fome, from a con- 
traction of one fide, which throws the paflage to the oppo- 
fite fide, and often makes it difficult to pafs the bougie. 
In fome few cafes, he fays, there are more ftriCtures than 
one; he has feen half a dozen in one urethra, and finds 
that the bulbous part is much more fubje¢ to ftriures 
than the whole of the urethra befides ; that they are fome- 
times on this fide of the bulb, but very feldom beyond it ; 
and that they are often flow in forming, it being frequently 
years from the time they are perceived before they become 
very troublefome. Contrary to the opinion of others, Mr 
Hunter doubts very much if the ftri€ture commonly, or even 
ever, arifes from the effects of the venercal difeafe, or the 
method of cure ; for ftrictures are common to other paflages, 
and fometimes happen in the urethra where no venereal com- 
plaint had ever been. 

When obitrudtions are occafioned by caruncles in the 
urethra, bougies (fig. 96.) fhould be introduced rubbed over 
with bland oil until a refiftance is met with. When a bougie 
cannot be introduced far enough, one witha {maller point is 
to be ufed, but not till the day following, left the part be too 
much irritated. ‘hey ought not to be allowed to remain 
Jong at firft, particularly when they occafion a confider- 
able degree of pain. : 

When fuppreffion of urine arifes from fwellings in or 
about the urethra, in confequence of inflammation, an at- 
tempt fhould be made to difcufs thefe immediately, or bring 
them into a ftate of fuppuration, and difcharge the pus as 
foon as it is formed. But when the nature of the tumor 
is {uch as not to terminate in either of thefe ways, extirpa- 
tion of the difeafed parts, when this is found praéticable, is 
the only. probable means of relief. Bougies fhould at the 
{ame time be ufed to affift in the cure. 

When fpafmodic affeétions are prefent in the urethra, the 
remedies to be employed are, warm emollients, as rubbing 
the part with warm oil; anodynes, as opium given by the 
mouth, but more efpecially by the anus; blood-letting in 
plethoric habits, and this to be generally and locally ap- 
plied; blifters put to the penis or perineum; electricity, 
after plethora has been removed. Some cafes may be treat- 
ed with bougies; but where the difeafe is purely fpafmodi- 
cal, they are gencrally found to be hurtful; though in other 
cafes, when. the violence of the difeafe is fo far removed, if 
they can be introduced, they are of fervice, by relieving any 
obftru€tions which may remain after the remedies above-men- 
tioned have been exhibited. Coftivenefs ought likewife to be 
guarded againft. ‘The permanent fricture is to be cured 
by bougies. 

Bougies aét folely by preflure, and by fupporting the 
part; hence they fhould be fo large as to fill the paflage, 
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and fufficiently flexible to he eafily intreduced, ‘They are Phy 
formed of various materials, as a compofition of diachylon °"4 


Sometimes in gonorrhoea there is fuch a degree of , 
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platter, oil, and wax melted and put upon linen, which ia 24 


afterwards properly rolled up ; or they are formed of leather 
catgut, &c. properly prepared: but the beft of any aré 
thofe which are formed of elattic gum, Bougies, when 
properly made, can fometimes be kept in for fix or eight 
hours together; but the length of time proper for their re- 
tention muft depend much upon the feelings of the pa- 
tient. At all times when they give much pain they ought, 
to be removed, and not introduced again till the part is in 
a ftate fit for receiving them. ‘They fhould be gradually 
increafed in their fize, till the paflage returns to its natural: 
dimenfions. ‘They ought to be continued for fome time 
after, till it appear that there is no danger of a return of the 
complaint. 


Secr. II. Of Phymofis and Paraphymofts. 


In phymofis the prepuce is thickened, and contraéted Call 
before the glans, fo that it cannot-be readily drawn behind phyj 


it. In fome_people there is a conftitutional phymofis from 
the natural ftraitnefs of the prepuce. Sometimes it arifes 
from the matter fecreted by the odoriferous glands at the 
root of the glands being confined and becoming acrid; 
fometimes from an anafarcous [welling of the {crotum and 
penis ; but moft frequently from venereal virus. 

‘The cure muft depend upon the nature of the caufe pro- 
ducing the difeafe. If the fymptoms be inflammatory and 
of no long continuance, fomenting the parts frequently with 
warm emollient decoétions, or bathing them in warm 
milk, and then applying emollient poultices, or keeping the 
difeafed parts conftantly meift with a cold aftringent folu- 
tion, and turning the penis upwards and fupporting it a- 
gainft-the belly, commonly give relief. If the inflamma- 
tion has arifen from a venereal caufe, part of the fluid ought 
frequently to be injected, by means of a fyringe, between 
the prepuce and glans, fo as to wath off any matter which 
may there be concealed; but if the inflammation ftill con- 
tinues to increafe, blood-letting is neceflary, both general 
and local. The veins of the penis are fometimes advifed to 
be opened witha lancet ; but this is unfafe on account of 
the nerves. 
ken, in venereal cafes, left the bites of thefe animals, by ab- 
forbing venereal matter, turn into chancres. Along with 
the remedies already advifed, gentle lexatives, low diet, and 
abflinence, ought to be prefcribed. But if, after a due per- 
feverance in thefe means, it is found that they have had lit- 
tle effe¢t in removing the diforder, or perhaps that the 
fymptoms are conftantly increafing, and that chancres are 
confined under the prepuce; in that cafe it is neceffary to 
flit open the prepuce, which is beft done by a fharp-pointed 
biftoury, concealed in a grooved directory, fig. 98. ‘This 
is to be- introduced between the prepuce and glands, till 
the dire€tor is found by the finger to have reached the up- 
per or back part of the prepuce. The operator is now to 
keep the direGor firm with one hand, while with the other 
he pufhes forward the knife, till its point paffles through the 
prepuce ; then drawing the inftrument towards him, he cuts 
the prepuce through its whole length. 

The operation being performed, the parts are to be wafh- 
ed and cleaned with warm water, and the fore drefled with 
a little foft lint, and a comprefs of linen laid over it. , The 
whole may be retained by a {mall bag properly adapted, 
and fecured by two ftraps to a bandage put round the 
body. This bag may be left open at the under end, to 
allow the patient to make water, without removing the 
dreffings ; but if this be found impra¢ticable, the dreflings 
may be removed with little inconvenience. 
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much inflamed and excoriated,-care fhould be taken to 
infert lint {pread with emollient ointment between the 
glans and prepuce, othawife troublefome adhefions are apt 
to enfue. It is evident, that when this difeafe is of the 
venereal kind, the fore will not readily heal till the poifon 
ye eradicated from the conftitution. 

In fome cafes of phymofis the preputium is fo remarkably 
long, and the contraétion fo much confined to the point, 
that ‘a circular incifion is preferable to a longitudinal one ; 
and it is eafily effected, by feparating fuch a portion as 
may be found neceffary of the whole circumference of the 
prepuce. ‘The dreflings in this cafe are the fame as when 
the prepuce is flit open. aye 

Paraphymofis is the reverfe of phymofis, being form- 


» ed by a retra€tion of the prepuce, producing ftriCture be- 


hind the glans of the penis. Like the former difeafe, it 
arifes moft frequently from a venereal infe€tion, but may 
be produced from whatever preternaturally enlarges the 
glans or conftricts the prepuce. 

Im the incipient ftate, the patient may generally be re- 
lieved by the furgeon pufhing the glans gently back with 
his thumbs, while with his fingers he brings the prepuce 
gradually forward. Buta more effectual method than this 
is t@ inclofe the glans with one of the hands, and prefs 
gently on all fides, by which the fluids forming the enlarge- 
ment. will be pufhed into the body of the penis behind the 
ftriGure. If this method be perfevered in for. a confider- 


able time, it will generally be found to anfwer the purpofe: 


but fhould it prove ineffeGtual, we may try the effects of 
cold applications; and the beft feem to be thofe of the 
faturmine kind. When the penis is evidently much {welled 
and inflamed, the patient fhould be kept cool, gentle laxa- 
tives and low diet fhould be prefcribed, and a number of 
leeches applied to the penis. Should the difeafe ftill con. 
tinue to increafe, and an cedematous {welling appear “about 
the under part of the prepuce, an operation is neceflary to 
prevent a mortification from taking place in the glans. An 
incifion is to be made on each fide of the penis immediate- 
ly behind the glans, fo large as completely to divide the 
fri&ure. The wound ought to be allowed to blood freely; 
after which a pledget fpread with fimple ointment is to be 
applied, and an emollient poultice laid over the whole. 


Secr. IIL. Of an Incomplete Urethra. 


Im children, efpecially males, the urethra is fometimes 
incomplete, ending before it reaches the ufual place of ter- 
mination. Sometimes it does fo without any external open- 
in, at other times it opens at a diftance from the com- 
mon termination. Inthe firft cafe, a {mall trocar is to be 
introduced in ‘the dire@tion the urethra ought to take, till 
the urine be difcharged ; after which, the paflage is to be 
kept open by the ufe.of bougies, till the fides be rendered 
callous and an opening preferved. In the other cafe, as the 
opening which is already found affords a temporary paflage 
for the urine, it will be better to delay doing any opera- 
tion till the -patient be farther advanced in life, when it 
is to be performed as in the former cafe. 

After the operation, a piece of flexible catheter may be 
introduced, as well for the purpofe of rendering the paffage 
free and callous, as for carrying off the water till a cure is 


made, 


Sect. IV. Of Amputating the Penis. 


Tuts operation is found neceflary in certain difeafes which 
«will not yield to other remedies; as in cafes of mortifica- 
tion and cancer. 
ing it: 
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‘Lhe following is the method of perform. . 
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A circular incifion is firft to be made through the found. Amputas 


fkin a little beyond the difeafed parts; the fkin is then to 
be drawn back by an afliftant, and the body of the penis 
divided by one ftroke of the knife (fig. 99.) immediately 
at the edge of the retracted fkin. ‘The principal arteries, 
which are two or three on each fide, are next to be fecured 
by ligatures; and if an oozing of blood fill continue, the 
furface of the fore ought to be dufted with fome ftyptic 
powder, To allow the patient to make water, a filver ca- 
nula (fig. 99. a) is to be introduced into the urethra, and 
retained there by two fimall ligatures fixed to the fide of the 
canula, their other extremities being faftened to a bandage 
put round the body. ‘The wound is to be dreffed with foft 
lint, kept in its place by a piece of linen previoufly perfo- 
rated for the introduction of the canula. The dreflings 


are to be kept on by a narrow roller pafled a few times. 


round the penis, which, by gently compreffing the penis 


upon the initrument, will effectually prevent any farther dif-, 


charge of blood. ‘The after treatment of the fore fhould 
be fimilar to wounds in other parts of the body. But it 
will not be neceffary to make any farther compreffion of the 
penis upon the canula, as the difcharge of blood will, pre- 
vious to this time, be entirely ftopped. The tube is to be 
allowed to remain in the urethra during the whole time of 
the cure. 

Before any operation of this kind is attempted, the 


furgeon ought to examine attentively, whether the difeafe. 


be in the penis itfelf, or only in the fkin, as the prepuce, 
alone is frequently fo much enlarged and otherwife difeafed 
as to give caufe for fufpicion that the glans and body of the. 
penis are likewife affefted. This precaution is the more 
neceflary, as feveral inftances have occurred where the glans. 
and body of the penis have been removed, and, after the opera- 
tion, have been found perfectly found. Previous to ampu-. 
tation, therefore, where there is any caufe for fufpicion, the 
prepuce fhould be flit open, and the glans examined, fo as 
to avoid amputating more than what is abfolutely difeafed. 
It fometimes happens that the franum of the penis is fo 


When this is the cafe, it may be fafely divided by a pair 
of {ciffars, or by a fharp-pointed biftoury, and the wound 
dreffed with a little charpie. 


Secr. V. Of Fiflula in Perinao. 


Tue term implies a finuous ulcer in the perineum, com- 
monly communicating with the urethra, but fometimes open- 
ing into the bladder. The fame term is alfo applied to fimilar 
feres opening into the ferotum, or into any part of the penis. 
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"The difeafe may arife from wounds in the bladder, and Caufes of 


of the urethra, from external violence ; froma laceration o 
parts when performing the operation of lithotomy ; from 
incifion into the urethra for the extraction of calculi im- 
patted there; from finufes producing matter capable of cor- 
roding the membranous part ot the urethra; from {uppura- 
tion in the perineum in confequence of inflammation ; from 
the urine paffing through an opening in the urethra into the 
peringum or other neighbouring parts, and rendering the 
edges of the fore callous ; and molt frequently tlte difeafe is 
occafioned by venereal complaints. 


faftula in 
perinzo. 
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In the treatment of this difeafe, when it is the confe- Treatment. 


quence of a general affe€tion of the fyflem, a removal of the 
primary diforder is neceflary before a cure can be attempted. 
When the complaint is ot a local nature, a fimple incifion 
into the finus is-all that is neceflary ; and for this purpofe 


va ftaff is to be introduced into the urethra, fo 2s to pafs the 


opening at which the uring. is difcharged. A probe, or a 


{mall diretor, is now to be paffed at the external opening of 
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Hentorr. the fore till it reach the ftaff; and cutting upon it, the finns is duced by any other caufe. ‘If cauftic is to be ufed 
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ose or to be laid open through its whole length till it terminate 
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‘ either in the’ urethra, or, if neceflary, in the bladder itfelf, 


When more openings than one are prefent, they are to be 
treated in the fame mafner ; and if the finufes are found to 
be remarkably hard, the removal of a fmall portion of the 
difeafed part will expedite the cure, though the confequent 
inflammation and fuppuration will render this feldom necef- 
fary. After the operation, the wound is to be dreffed with 
pledgets of emollient ointment, fo as to allow it to fill up 
completely from its bottom. ‘The whole is to be covered 
with a pledget of emollient ointment; and proper compreffes 
being applied over it, the dreffings are to be fupported by 
a ‘I’ bandage. 

If fymptoms of inflammation be violent, an emollient 
poultice is to be applied in tine courfe of twenty-four hours 
after the operation; and as {oon as free fuppuration is form- 


ed, light eafy dreflings are to be ufed till the fore is com- 


pletely healed. 


.Cuap, XXX. Difeafes about the Anus. 
Secr. I. Of Hemorrhoids or Piles. 


_ ‘Tre treatment of piles has been already confidered under 
the article Mevicine ; but it fometimes happens, that al- 
though the means mentioned there have been employed, the 
difeafe becomes fo violent as to require the affiltance of the 
furgcon. Where the difcharge ot ,blood is fo great as to 
endanger the life of the patient, we ought to attempt to 
ftop it either by compreflion, or by fecuring the bleeding 
veffels by a ligature; and here the tenaculum is preferable 
to the needle, becaufe, when the latter is ufed, a portion of 
the retum is apt to be included in the ligature. When 
piles arrive at fuch a fize as to obftru& the paflage of the 
feces, or to produce great irritation, the removal of them 
by the knife or by ligature becomes neceflary. ‘The firft 
of thefe may be ufed when their fize is of fuch a nature as 
not to threaten a dangerous hemorrhagy ; but when this is 
the cafe, they ought to be removed by ligature, the manner 
of applying which has been confidered under the treatment 
of Po/ypi. 'The dreflings are to be of a fimple nature. 


Secr. Il. Of Condylomatous Excrefcences, &c. of the Anus. 


Excrescences are fometimes produced about the anus, 
which from their figure get the name of fci, ari/le, &c ; 
but they are all of the fame nature, and to be cured by the 
fame means. ‘They fometimes grow within the gut itfelf, 
but more frequently are fituated at the verge of the anus. 
‘They vary confiderably in their colour, figure, and confift- 
ence. Sometimes they are only one of two in number, 
but commonly all the fkin about the anus becomes covered 
with them. ‘They vary in fize from that of ordinary warts 
to that of fplit garden beans. ‘They feem orivinally to be 
productions of the fkin, though at laft they fometimes pro- 
ceed as deep as the mufcles. ‘I’hey frequently remain long 
without producing much uneafinefa. When this is the 
cafe, they ought not to be touched ; but fometimes they 
become fo troublefome as to render their removal necéflary. 

The fofter kinds can frequently be removed by rubbing 

_jtHem often with gentle efeharotics, as crude fal ammoniac, 


"er ulvis fabine ; but the harder kinds are to be removed 


cLiefly by lunar cauftic, or by the knife; the latter of 
which is greatly preferable, and may be done with the ut- 
moft fafety. 


The fores are afterwards to be treated like wounds pro- 


; : > care Fifty 
ouzht to be taken that it do not injure the rectum, 7 


Sect. III. Of Fifulain Ano. 


Tue fiftula in ano is a fnuous ulcer in the neighbourhood. 
of the rectum. ~When it opens externally, and has likevife 
a communication with the gut, it is: termed a complete 
Jjfiula ; but if it has no communication with the re€tum. it 
is called incomplete. When the ulcer communicates with the. 
gut, but has no external opening, it is named an itemal 
or occult fiftula. Jt is likewite diftinzuifhed into fimple and 
compound. ‘The firft is where one or more finufes comnu- 
nicate with the internal ulcer, but where the parts in the 
neizhbourhood are found. ‘The compound filtula is where 
the parts.through which the finus runs are hard and fwelled, 
or where the ulcer communicates with the bladder, vagina, 
os facrum, and other contiguous parts. 3 

‘The caufes producing the difeafe may be, whatever tends Cau 
to form matter about the anus, piles, condylomatous tumors, fiftull 
hardened feces, or any caufe which produces irritation and 22° | 
inflammation, fo as to end in fuppuration. As foon asa 
{welling about the anus appears to terminate in fuppura- 
tion, every thing ought to be done which can accelerate the 
formation of matter, A proper degree of heat, warm Treat 
poultices, fomentations, and the fteams of warm water, are durin 
the means bet fuited for this. purpofe ; and as foon as mat-!"!4 

; é : : ecu: OL tae 
ter is formed, it ought to be difcharged by a free incifion 5,44) 
in the-lowef part of the tumor. Much depends upon the ftulay 
proper treatment here; for if the opening be made too 
finall, or if long delayed, the matter gets into the loofe 
cellilar fubftance, and infead of producing one, produces 
many {inufes, and thefe fometimes running toa great depth. 
The parts ought then to be covered with foft lint fpread 
with mild ointmenty and an emollient poultice kept’ con- 
ftantly over the whole. By this any remaining hardnefs. 
will be removed, the cavity will fill ap like impofthumous 
tumors in other parts, and a complete cure will in general 
foon be made. 

Tt more trequently happens, however, that the pra¢tition- 
er is not called in till the abfcefs has burft of itfelf, and till 
matter has infinuated into the farrounding cellular fubftaace, 
and formed one or more real fitule. 

The firft thing to be done now is to difcover the real 

courfe of the different finufes, and the probe is the beft in- 
ftrument for this purpofe. If there be openings in the ex- 
ternal furface, there is commonly little ‘difficulty in this. 
If they run along the perineum or the mafcles, thé probe 
will generally dete&t them. If they follow the direction. 
of the gut, the beft method is to introduce the fore finger 
oiled into the re€tum, while the probe is entered at the ex- 
ternal orifice. Ifthere bea communication between the gut 
and the finus, the probe may be made to pafs till its point 
is felt by the finger in the retum. We difcover with cer- 
tainty if a finus communicate with the gut, when air or 
feces are difcharged,-or when any: mild fluid inje@ed returns. 
by the anus. 

After the courfe of the finus has been difcovered, the me- Tre 
thod of cure is next to be confidered. Aftringent orfte 
efcharotic injeGtions, preffure, and fetons, are infapportable, ““* 
on account of the violent pain which they produce. The only 
method therefore of bringing on a proper degree of in- 
flammation ig a free incifion along the whole courfe of the 
finus. The courfe of the different finufes having been pre- 
vioufly difcovered, a laxative ought to be given on the day 
preceding this operation, and a clyfter an hour or two be- 
fore performing it. The patient is to be placed with od 
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bvering exiftence ought firft to be 


back towards a widow, while his body leans upon a bed, 
table, or chair, he finger of the furgeon is to be rubbed 
over with oil, and introduced into the reétum. The end 
of a crooked probe-pointed biftoury (fig. 100.) is then to 
be paffed into the fiftula, and pafhed againft the finger in 
the rectum, if the fiftula be complete. But in cafes of in- 
complete fiftule, the point of the inftrument muft be made 
to perforate the gut before it can reach the finger. Some 
make the perforation with a fharp-pointed biftoury, which 
can be made to flip along the fide of a probe-pointed one, 
as at fig. tor. After the biftoury has reached the cavity 
‘of the re€tum, the point of it is then to be brought out at 
the anas, and a cut made downwards to lay the finus com- 
pletely open. In this operation the fphinéter ani mufcle is 
commonly cut, if the finus be high; but no inconvenience is 
found to arife from this circumftance. It fometimes, 
though rarely, happens, that the finus goes beyond the 
reach of the finger, and even as high as the upper end of 
the facrum. ‘The only thing which can be done in this 
cafe isto cut as high as the finger can go, fo as to give a 
free and eafy vent to the matter. 

Some praétitioners, with a view to prevent troublefome 
hemorrhagies, and others to free the patient from the dread 
of the knife, have propofed to open the finufes by means of 
ligature (fig. 102.): By introducing one end of a piece of 
Gilver or leaden wire into the finus, then bringing it out at 
the anus, and twifting the ends together, the contained parts 
may be fo compreffed as to produce a complete divifion of 
them. . But this is both more painful and tedious than the 
{calpel, and appears to be by no means neceflary. 

When the prefence of an occult fiftula is fufpeéted, its 
fully afcertained, by examining 
whether the matter which is paffed by ftool proceeds from 


it fituean ulcer in the bowels or from an abfcefs at the fide of the 


anus. It is difcovered by matter from the bowels being 
mixed with the feces, and no pain about the anus. In oc- 
cult fiftula, a hardnefs, fwelling, and difcoloration, are ob- 
ferved upon fome fpot near the anus, and there is a fenfa- 


— tion of confiderable pain upon preffure being made upon it. 


B57 


atment 
ome- 


nd fi- 


‘The operation in this is the fame with that in the other 
two varieties of the diforder ; only that an opening is pre- 
vioufly to be made, by a lancet or fcalpel, in. that {pot 
where the matter appears to be lodged. By this the fore 
will be reduced to a complete fiftula, and the reft of the 
operation will be eafily performed. 

In this manner the different finufes are to be operated 
upon, when ina fimple ftate ; but im thofe of a compound 
nature, where the parts in the vicinity of the fores have 
been feparated from each other by an cHufion of matter into 
the cellular fubftance, and where all the under end of the 
reGtum has, in fome rare cafes, been attached from the fur- 
rounding parts, two modes of operating have been re- 
commended ; either to remove a confiderable portion of the 
external integuments, fo as to give free vent to the matter 5 
or to extirpate all the lower end of the re€tum which is 
found to be detached from the furrounding parts. But 
from the pain and fubfequent diftrefs which they occafion, 
thefe methods are judicioufly laid afide. All that is necef- 
fary to be done here is to lay the detached portion of gut 


completely open, as in cafes of fimple fiftule ; but if this 
Se infufficient for allowing the gut to apply properly to the 
contiguous parts, another incifion fhould be made on the 
oppolite fide. If the neiyhbouring bones be found found, and 
‘the conftitution in other refpeéts be unimpaired, a complete 
cure will probably be obtained, ‘i 

The matter fometimes infinuates itfelf between the fin 
and mufcles of the perinzum, or of the hip. When this is 
obferved, the fac produced by it fhould be laid open from 
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one end to the other by one or more incifiond as circum 
ftances may require. Sometimes, from negle& or improper — 
treatment, the matter colle&ted does not find a proper outs 
let, and then the parts moft contiguous to it inflame, be- 
come painful, and gradually acquire {uch a morbid callofity 
as to put on a fcirrhous appearance. In fuch cafes a cure 
may be effected by giving free vent to the matter, prevent- 
ing every future colleétion, and inducing and preferving @ 
fuppuration in the fubftance of the parts chiefly affe€ted. 
To accomplifh this laft circumftance, however, it may fome- 
times be neceflary not only to lay the finufes freely openy 


‘but to cut in upon the obdurated parts. 


The different finufes having been laid open, 
taken to apply the neceflary dreffings. Upon this much o 
the fuccefs attending the operation depends. 
lately, was much ufed by practitioners ; but it has been 
found to produce fo much irritation, efpecially when too 
much crammed in, as to be one of the caufes of that di- 
arrhcea which is frequently fo troublefome after operations 
of this kind. Inftead, therefore, of this fort of drefling, 
pledgets, lint, or foft old linen {pread with any fimple oint- 
ment, are to be preferred. After the fores have been clear= 
ed from clotted blood, the pledgets are to be gently infie 
nuated between their edges, but not to fuch a depth, or 
with fuch force, as to give any uneafinefs. ‘Chis being done, 
and a comprefs of foft linen with a T bandage being ap-~ 
plied over the whole, the patient is to be carried to bed 5 
and the dreflings being renewed, either after every {tool, or, 
when thefe are not frequent, once in the twenty four hours, 
the fores will generally fill up from the bottom, and will 
at laft cicatrize in the fame manner as wounds in any other 
part of the body. Sometimes, however, they acquire a foft, 
flabby, unhealthy afpe&, and the matter difcharged from 
them is thin, fetid, and occafionally mixed with blood. 
‘Thefe appearances may fometimes arife from fome part of 
a finus having been overlooked. In this cafe advantage 
may follow from the part being laid completely open. But 
it more ufually proceeds from tome affeétion of the general 
{yftem; and till this is eradicated the {ores cannot be expected 
to heal. 

In the cure of fores in other parts of the body, practi- 
tioners have fometimes found great advantage to arile from 
the ufe of iffues. ‘The fame thing is now found to be ap- 
plicable here. Wherever therefore fiftule are of long 
ftanding, while any diforder exifting in the conftitution is 
properly attended to, practitioners recommend, that an 
iffue, in proportion to the quantity of the matter difcharged 
by the jores, fhould be immediately employed. In this 
way, if the bones in the neighbourhood are net difeafed, 
there will be reafon to expe¢t that a complete cure will be 
obtained. 


Secr. IV. Of Prolapfus Ante 


Trars is a protrufion of part of the rectum beyond the 
anus. It is often occafioned by debility of the parts, but 
is moft frequently owing to violent exertions made in the 
reétum in confequence of irritation. The reduétion fhould 
be effected as foon as poffible ; for although this part of the 
inteftine can bear expolure to air much longer than any of 
the reft, yet allowing it to remain a long time out would be 
attended with great uneafinels, and probably with danger. 
In the redution, the tumor ought to be fupported with 
the palm of one hand, while with the fingers of the other 
the part of the gut laft protrudec is to be returned. If the 
gut has been long expoled previous to the redu€tion, vene- 
jection may become neceflary, and gentle aftringents may 
be applied to the part. ‘The patient during the redu¢ction 


is to be kept ina reclined pofture. As foon as the bowels 
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returned, 2 proper bandave (fig. 104.), isto be applied. 
h remedies are afterwards to be exhibited as moft tend 
to recover the tone of the parts. 


Secr. V. Of Imperforated Anus. 


Tars diforder, thouzh not frequent, now and then occurs ; 
and when prefent, unlefs {peedy relief be given, mutt prove 
fatal. In fome cafes, the end of the re@um protrudes at 
the ufual fituation of the anus, and is only covered with the 
common integuments ; but in others, no termination of that 
gut is difcoverable. Sometimes the reQum ends within an 
inch of the ufual feat of the anus; at others, it reaches no 
farther than the top of the facrum. In fome cafes it ter- 
minates in the bladder; in others, in the vagina. In the 
moft favourable cafes, where the retum protrudes, an open- 
ing may be readily made by a fcalpel or lancet ; but when 
no direction of this kind is met with, an incifion is then to 
be made in the place where the anus is ufually fituated, and 
is to be continued in the dire@tion of the os coccygis 
and facrum, which is the courfe the inteftine commonly 
takes. ‘The finger is to be ufed asa director along it ; 
the parts are to be cut either till faces are obferved, or till 
the incifion has been made the length of the finger. If 
{till the faeces do not appear, a lancet-pointed trocar is to 
be pufhed forward upon the finger in fuch a direGtion as 
the operator thinks will moft probably reach the gut. An 
artificial anus is likewife to be attempted, where the gut 
terminates in the bladder or vagina. After the operation, 
the greateft attention is neceflary to preferve the opening 
which.has been made. Subftances which irritate leaft are 
the moft ufeful; fuch as doffils of lint moiftened in oil, and 
rolls of {oft bougie plafter.—We thall conclude thie chapter 
with two fhort fe€tions of imperforated hymen and prolapfus 
uteri, though they do not properly come under it. 


Secr. VI. Of an Imperforated HHymen. 


Wuen the hymen is imperforated, the moft troublefome 
fymptoms, at a certain period of life, may be produced by 
the accumulation of that fluid, which ought to be difcharged; 
for then a tumor is formed, by which the moft violent bear- 
ing-down pains are occafioned. 'Thefe increafe in feverity 
to fuch a degree, as fometimes to be miftaken for labour- 
pains. They difappear, however, d uring- the intervals of 
the accuftomed periods. In the treatment of this difeafe, all 
that is neceffary is to make either a fingle or a crucial in- 
cifion into the obftruQiag membrane, and then to prevent 
the accretion of its edges by doffils of lint fpread with fome 
emollient ointment till the parts are healed. 


Secr. VIL Of Prolapfus Uteri. 


Tuts is a falling down of the uterus, occafioned by de- 
bility or by exceffive flraininz in the time of parturition, 
The diforder feldom occurs before child-bearing, and is com- 
monly met with in thofe who are fomewhat advanced in life. 
‘The parts protruding are to be reduced by gentle preffure, 
while the patient is put in an horizontal pofture. Peffaries 
(fig.91.@ and db) are to be employed, which ought to be made 
of the lighteft materials, finely polithed, and fomewhat com- 
preffible'; and none poffefs thefe qualities in a more perfeét 
degree than a peflary made of the elalic gum-bettle. This, 
or whatever elfe may be ufed to anfwer the purpofe, is to 
be retained by a proper bandage till by tonic medicines the 
parts recover ftrength to retain their natural fituation. 


Cuar. XXXI, 


Sect. ]. 


Of Luxations. 
Of Luxations in general, 


A Bone is {aid to be luxated when that part of it form- 
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ing a joint is moved out of its place. -When the bone iy Lu 


forced entirely out of its cavity, the luxation is termed com- 
plete; when this is not the cafe, it is partial or incomplete. 
When there is alfo a wound of the foft parts communicating 
with the joint, it is called a compound, and when there is 
no wound, a fimple luxation, 
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Chap. X 


The common fymptoms of a diflocated bone are, inability Sym 


to move the injured limb ; pain, tenfion, deformity in the lui 


part affected ; and fometimes inflammation, fubfultus tendi- 
num, ard fever: and thefe three laft are greateft in partial 
diflocations. The {welling which firft appears is always inflam- 
matory; but afterwards a fecondary {welling comes on, feem- 

-ingly oedematous, and probably owing to the preffure of the 
lymphatics by the diflocated bone. 

In judging of the praéticability of reducing a luxation, 
we ought to attend to its nature and extent, the other cir- 
cumftances with which it may be complicated, and the 
length of time which it has continued. When a bone is 
only partially diflocated, it is evident that it may be redu- 
ced with much more eafe and certainty than where it is 
completely difplaced. Jt is evident. alfo that frature at- 
tending diflocation muft render redu€&tion much more diffi- 
cult and uncertain, Indeed, when both the bones formins 
the joint are broken, there is the greateft hazard of its re. 
maining ftiff during life, even when the greateft attention 
has been paid. Luxated bones are moft eafily reduced im- 
mediately after they are difplaced: the difficulty indeed of 
reducing them is generally proportional to the time that has 
intervened fince the accident happened. When a bone has 
been fome time lodged among the contiguous -mufcles, it 
forms a focket for itfelf, and is firmly grafped by the fur- 
rounding fo!t parts. ‘The cavity, too, from which it was dif. 
lodged may be partially filled with fome of the furrounding 
foft parts, or at leaft diminithed by the conftant aétion of 
the contiguous mufcles on its cartilaginous brim. Diflec- 
tions, however, fhow, that infpiffated fynovia does not, as 
was formerly fuppofed, fill up this cavity. In delicate con- 
{titutions and advanced periods of life, when the mufcles 
give little refiftance, diflocations are more eafily reduced 
than in the vigour of youth or in robuft conftitutions. 


In the treatment, we ought, 1. To reduce the diflocation Treat 
with as much eafe and expedition as poffible; 2. Retain the of fui 
bone in its fituation till the parts have recovered their tone ; /Uxatl 


and, 3. Obviate all uneafy fymptoms. 

3. When the furrounding fkin and mufeles are much con- 
tufed and inflamed, we fhould endeavour to remove the In- 
flammation by local blooding, faturnine applications, and 
laying the limb in an eafy pofture, before we attempt to re- 
duce the bone, as confiderable injury may be done by ftretch- 
ing a limb while the parts furrounding the joint are infla- 
med. ‘The upper part of the limb fhould be kept fleady 
while the furgeon endeavours to replace the under bone, 
which alone is commonly difplaced. "This is not eafily done; 
for the contractile power of the mufcles as ftrongly againft 
every attempt, and not only draws it beyond the contisuous 
bone againit which it fhould be placed, but frequently forces 
it out of its natural fituation, and fixes it firmly in fome neigh- 
bouring cavity, from which it is with difficulty removed. 
To prevent this refiftance as much as poffible, the mufcles 
ought to be put into a-ftate of relaxation. If this is pro- 
perly done, the force neceffary for reducing a luxated bone 
may generally be obtained from affiftants alone ; fometimes, 
however, machinery is required, and various inftruments 
have been invented for this purpofe. Freke’s machine 
is the moft generally ufed. The force ought always to be ap- 
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plied in a gradual manner, and to the diflocated bone alone, and 


hot to any more diltant parts of the limb. After the end of the 


diflocated bone fs brought into a line with that to which. it 
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8 is oppofed, the reduétion is eafily completed either by the 
action of the mutcles alone, or, if that is not fufficient, by 
, gentle preflure. 

2. After the redu@tion there is feldom any ¢cifficulty in 
retaining the bone in its place, unlefs it has often been dif- 
located before. All that is neceffary is to place the limb in 
a relaxed pofture, and to fupport the bone with a bandage 
till the parts have recovered their tone. 

3. ‘The moft urgent fymptoms which accompany difloca- 
tions are, pain, inflammation, and {welling. ‘l’hefe ufually 
abate foon after the reduétion. If any degree of inflamma- 
tion remain, the ufevof leeches is the beft remedy. 

When diflocated bones are accompanied with fracture 
near the joint, the fra€ture muft be allowed to heal before 
reduction be attempted. This, however, is not always necef- 
fary in very {mall bones, as thofe of the fingers. When the 
fra€ture is at a diftance from the joint, the diflocation may 

at generally be reduced immediately. Compound luxations are 
to be treated nearly as compound fraétures. After the 

bone is replaced, leeches fhould be applied to abate the in- 
flammation ; after which the fore fhould be drefled with 
Goulard’s cerate, or any other mild ointment, ard the pain 
moderated by opiates and a low regimen: care ought alfo. 

' to be taken that no matter lodge about the joint. When 
luxations are produced by tumors or collections of matter in 
the neighbourhoed of the joints, they may be confidered as 
incurable : when they proceed from too great a relaxation 
of the ligaments and tendons of the joint, the bone can hard- 
ly be prevented from being now and then difplaced ; but 
the inconvenience may be fomewhat obviated by fupporting 
the limb with a proper bandage, by the ufe of the cold bath, 
and by electricity. 
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Sect. Il. Luxations of the Bones of the Head and Neck. 


} —- Tr the bones of the cranium be feparated by external in- 
| jury, all thac can well be done is, to fupport the parts by a 
bandage, to prevent inflammation, to keep the patient quiet, 
and in a proper pofture during the cure. ‘I'he bones of the 
nofe are feldom luxated without fraéture: when they are, 
the injury is eafily difcovered by the touch. When one of 
the bones is driven inwards, it may be raifed and reduced by 
pufhing a tube of a proper fize, and covered with foft lint, 
into the noftril; which may be afterwards retained till there 


_isno danger of the bone being again difplaced. If the 
_ bone be luxated outwards, it may be reduced by the fingers, 
'- and retained by a double-headed roller. The lower jaw is 
- luxated moft frequently when the mouth is opened widely ; 
it can only take place forwards and downwards, which are 
leaft fwrrounded by the neighbouring parts: both fides are 
generally luxated at once; and in that cafe the mouth is 
opened wide, the chin thrown forwards and towards the 
breaft. When only one fide is diflocated, the mouth is dif- 
torted, and wideft on the found fide of the jaw, which is 
drawn a little towards the contrary fide. The patient fhould 
_ be featied, and his head fupported. ‘he furgeon fhould pufh 
his thumbs, protected by a covering of ftrong leather, as far 
_as poffiible between the jaws, and then with his fingers, ap- 
plied on the outfide of the angle of the jaw, endeavour to 
bring it forward till it move a little from its fituation. He 
fhould then prefs it forcibly down, and the condyles will im- 
mediately flip into their place. The thumbs ought to be 
inftantly withdrawn, as the patient is apt to bite them in- 
voluntarily. The patient fhould for fome time avoid much 
{peakimg or opening his mouth wide. 
id When the head is Inxated, it commonly falls. forward on 
the breaft, the patient is inftantly deprived of fenfe and mo- 
tion, amd foon dies if the luxation be not quickly reduced. 


In reducing the luxation, the patient fhould be placed on Luxations, 
the ground, and fupported by an affiftant: the furgeon Stier 

ftanding behind fhould gradually pull up the head, while the Chant: 

fhoulders are preffed down by the affiftant till the bones are Clavicle, 

brought into their place, which is known by a fudden crack and Ribs. 

or noife; if the patient be not dead, he immediately recovers 

his faculties, at leaft in-fome meafure. He fhould then be 

put to bed with his head elevated and retained in one pof- 

ture. He fhould lofe a quantity of blood, and live for fome 

time on a low diet. 


Sect. If]. Luxations of the Spine, Os Coccygis, Clavicle, 
and Ribs. 


6 
‘THe vertebra are fometimes partially, but hardly Da tasatst 
completely, diflocated without frafture. When they occur °f the vere 
high up, they are attended with the fame fymptoms as dif.°°"* 
location of the head: when farther down, befides diftortion 
of the fpine, paralyfis enfues of every part of the body fitu- 
ated under the luxated bone; there is commonly alfo either 
a total fuppreffion of urine, or it is difcharged involuntarily 
together with the feces. As luxations of this kind are ge- 
nerally owing to falls or violent blows, the difplaced verte- 
bra is driven either forwards or to one fide; it is therefore 
very difficult to reduce it. The beft, as well as the fimpleft 
method, is to lay the patient on his face over a cylindrical ~ 
body, as a large cafkk, and at the fame time to attempt to re- 
piace the bone with the fingers. If the bone be very much 
difplaced, there is very little reafon to hope for fuccefs. 368 
The 08 coccygis is more ltable to diflocation than any other Of the ov: ® 
part of the fpine. It is fometimes forced outwards in labo. occ ygis~ 
rious births. ‘This is difcovered by the great pain which is 
felt at the conneétion of the os coccygis with the facrum, 
and by the bone appearing to be difplaced when examirieds 
It may generally be eafily reduced by preffure with the fin. 
gers. ‘Lhe belt f{upport afterwards is a comprefs, with the 
‘I’ bandage. When the coccyx is luxated inwardly, the 
patient complains of fevere pain, tenefmus, and a fenfe of 
fulnefs in the re€tum ; the faces are paffed with difficulty, 
and in fome cafes a fuppreffion of urine takes place. The 
injury is eafily difcovered by introducing the finger into the 
anus. In this cafe the bone fhould be prefled outwards, by 
introducing the fore and middle fingers of one hand dipped 
in oil into the re€tum, and fupporting the parts which cor- 
refpond with it externally till the reduétien is accomplifhed.. 
Diflocations of thefe bones are apt to excite inflammation, 
which often terminates in dangerous abfceffes; it ought 
therefore to be guarded. againit. by every means in our. 
power. 369: = 
‘Phe clavicle is moft frequently luxated’ at its junGion Of the cla 
with the fternum ;. becaufe the violence which produces the Vicle. 
injury is generally applied to the fhoulder. - The luxationis ~ 
difcovered by pain im the part, by the projeétion of the 
bone, and by the immobility of the fhoulder. It is eafily 
reduced by pufhing the bone into its place with the fingers, 
while an affiftant draws back the arms and fhoulders. It is 
not fo eafy to retain the bone in its:place. When it is the 
inner extremity of the clavicle which has been diflocated, 
the fhoulder fhould be kept in its: natural fituation, neither 
raifed nor deprefled : the fore arm fhould be fupported, as 
fhould alfo the head and fhoulders, and.a moderate preffure 
fhould be made upon the difplaced end of the bone. For 
this purpefe the machine reprefented fig. 104. the invention. 
of Mr Park of Liverpool, anfwers beft. But when the 
onter extremity of the clavicle has been diflocated, the 
fhoulder mutt be contiderably raifed, the arm fupported in, 
a fling, and the bone kept in its proper fituation by a 
{mall comprefs placed. over its-end, and fecured by a rol. 
ler. forming the figure 8 ;. or it may be retained. by the 
machine. 
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Luxations machine above mentioned. ‘The bandage ought to be re- 
ofthe tained for a confiderable time. - ; 

Bones of ‘ : ; 4 
the super _Luxations of the bs are exceedingly rare. The fymp- 
or fixtre. toms are nearly the fame with thofe arifing from fracture, 
mities. only that the pain is more fevere at the articulation, and 
~~ that no other fpot but that will yield to preflure. All that 
Of ae ribs, Can be done is to bend the body forward over a cafk or fome 
fuch body, in order to affift the vifcera in prefling out the 
rib. Bandages are of little ufe. The patient fhould be 
kept quiet, and fed ona low diet: inflammation: fhould 
be. prevented, and opiates giver if he has a troublefome 

cough. 


Secr. 1V.. Luxation of the Bones of the Superior Ex- 


tremities. 
git 


Dusacdon 
of the head 
of the os 
humeri. 


‘Tne head of the os humeri is moft frequently diflocated 
forwards and downwards, fometimes downwards and back- 
wards, but never upwards without a fracture of that part 
of the fcapula which is placed above the joint. “The luxa- 
tion is difeovered by the patient’s inability to raife his arm, 
by violent pain attending the attempt, by the luxated arm 
being of a different lenpth from the other, by the head of 
the humerus being felt out of its natural fituation, while a 
vacuity is perceived wnder the acromion, and by the flatriefs 
of the injured joint, while the found one has its natural ful- 
nefs. When the luxation is of long ftanding, the whole arm 
372 ~~ is apt. to become eedematous. 2 
Methed of 
reduction. cyred by a broad belt paffed round it, and held by affittants. 
'Uhe elbow fhould be bent, in order to relax the mufcles on 
the fore part of the luxated joint. A firm leather belt four 
or five inches broad, with ftrong ftraps, and lined with flan- 
nel, is to be tied round the arm immediately above the el- 
bow : affiftants are to extend the arm gradually, by pulling 
thefe ftraps, while another affiftant draws back the {capula. 
The furgeon flands on the outfide of the arm, direéts the 
affiftants, and varies the direGtion of the extenfion, accord- 
ing to the fitnation of the head of the bone. Ase foon as 
the head of the bone has cleared the brim of the focket, the 
mufcles draw it into its place, a crack is heard, the patient 
is relieved, and the anterior part of the fhoulder acquires its 
ufual fulnefs. 
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Various other methods of extending the arm have been 


Various 
tmetho?s of 
extending 


- the arm. Juxated arm over the flep of a ladder or the top of a door, 


railing him up by the arm with ropes running over pulleys 
fixed in the ceiling of a room, &c. ‘The jerk produced by 
the body being fuddenly raifed and let down again on a fea- 
ther bed, has fometimes fucceeded when other means have 
failed. A gentler method is to lay the patient on the floor, 
while two or three ftout men ftanding on a table lay hold of 
him by the arm and pull him up. But all thefe methods 
are in danger of lacerating the foft parts by the fuddennefs 
with which the force is applied, and even fometimes of 
breaking the end of the humerus if it be prefled againft the 
neck of the {capula. Mr Freke’s improvement on the ambé 
of Hippocrates has been confidered as the beft machine for 
extending the arm. But machinery is very feldom neceflary ; 
even cafes of long ftanding may by proper management be 
yeduced by means of affittants, provided reduction be at all 
practicable. Inflammation a‘ter the operation {hould be ob- 
yviated by the ufual remedies. If the bone be apt to ftep 
out again, which fometimes happens after repeated difloca- 
tions, the arm fhould be fupported in a fling till the parts 
have recovered their tone. Lifters, fri€tion, flimulating me- 
dicines applied to the fhoulder, and cold water poured on 
it, have fometimes been ufeful in reftoring the ftrength of 
the joint. 
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The patient fhould be feated on a chair, and his body fe- . 


propofed in difficult cafes; as, fafpending the patient by the. 


Tiuxations at the elbow moft comnionly happen upwards 
and backwards; and then the fore-arm is fhortened, the 


end of the ulna projeéts behind, and is higher than afual,, 


while the extremity of the humerus can be felt in the g 
bend of the elbow. The furgeon fhould take hod of 
the wrilt with one hand, and the upper part of the fore- 
arm (which is to. be moderately bent) with the other, and 


gradually pull the top of the fore-arm downwards, while at of: 


the fame time he increafes the curvature of the elbow to dif- bo 
engege the ends of the bones from each other. He should 
then pull the bones forward into their fituation. When the 
luxation happens upwards and forwards, it fhould be redu- 
ced while the arm is extended. 
mufcles of the fore-arm fhould be kept relaxed by bending 
the elbow a little till the parts have recovered their tone. _ 
When the bones of the fore-arm are diflocated from each 
other, which happens moft frequently at the wrift, the ro- 
tatory motion of the hand is deftroyed. After the reduc- | 
tion, the bones ‘hould be bound together by a tight dannel 
roller, or a couple of {plints fhould be applied along the 7 
fore-arm, and the arm fupported in a fling. - 

The bones’ of the wrilt are not fo often luxated as might 1 
be expected from the fmallnefs of their fize. When they at 
are, great {welling and pain enfues, and the motion of the™ 
joint is entirely deftroyed. Great attention is neceflary, | 
leit luxation fhould be miftaken for a fprain. ‘Lhe arm | 
and hand fhould be fupported by affiftants, but not firetch- | 
ed; and then the bones fhould be pufhed into their place, 
and afterwards retained by proper bandages and fplints. | 
‘Vhe bones of the metacarpus, when they happen to be dif- | 
located, which is very feldom, are to be reduced in the fame 
manner. Diflocations of the thumb or fingers are eafily | 
difeovered. ‘Lo reduce them, an affiftant fhould hold the | 
phalanx from which the diflocation happened, while the fur | 
geon endeavours to elevate the bone from the one contigus | 
ous to it, and to pafs it into its place. 


Sect. V. Liusations of the Bones of the inferior Extre- 


mities. 


From the great ftrength of the hip joint, it was for-{ 
merly believed that the head of the thigh-bone was never@ 
luxated by external violence; but it is now known that it 
happens by no means unfrequently. ‘The ball in flarting | 
from its focket generally pafles forwards and downwards in- 
to the foramen thyroideum, When this happens, the limbs 
is confiderably lengthened, the head of the bone is lodged” 
near the under and fore part of the pelvis, the large tro-/ 
chanter is obferved on the fore part of the thigh, a vacancy” 
is perceived where the head of the bone and the trochanter) 
fhould be, and the toes are turned outwards. .When the. 
bone is diflocated upwards and backwards, the limb. is fhort= 
ened, the great trochanter higher than ufual, the knee and | 
foot turned inwards. When it is diflocated upwards and 7 
forwards, the leg is fhortened, the ball of the bone is felt on 
the os pubis in the groin, and the preat trochanter on the’ 
upper and lower part of the thigh ; a vacancy is difcovered 
in the correfponding part of the hip; the knee and toes are” 
turned outwards. When the ball flips downwards and: 
backwards, the leg is lengthened, the toes turned inwards, _ 
and the great trochanter is lower than that of the other) 
limb. If the ball flip direétly downwards, the leg 4s lengths 
ened, but the knee and toes keep nearly their natural fituas| 
tion. It is fometimes difficult to diftinguifh between luxa- 
tion and fra€ture of the neck of the bone. In frat¢tares the 
bone is moft frequently pufhed upwards, and the leg fhort~ 
ened, the knee and point of the toes are turned inwards, 
and may be moved much more readily outwards and inwards | 
than when the bone is diflecated. 
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After the redution, the | 
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-For reduétion, the patient fhould-be Iaid on a mattrefs Fraélures 
| on the found fk, and a wooden roller covered with feveral Cuar. XXXII. Of Fraétures. in. genera 
folds of flannel placed between his thighs, and fixed firmly 5; 1 AY Perrine: te eect 
a. by ftraps to the wall. A ftrong bandage of buff leather, or Berd Ola da Mit las 
fomething fimilar, fhould be applied to the under end of the Tue term fra@ure is generally confined to fuch divifions 
thigh, with ftraps fixed to it to make the extenfion, The in bones as are produced by external injury. When the 
¢ trunk of the body fhould be properly fecured, and the joint integuments remain found, the fra€ture is called /rmple ; when 
of the kmee bent. The extenfion fhould be made at firft it communicates with a wound, it is called compound. 382 
gently, and increafed gradually, while, at the fame time, the ‘The general fymptoms of fracture are pain, fwelling, and Symptoms 
thigh is made to roll in different dire€tions. When the ex- tenfon in the contiguous parts. A grating noife when the oo 


DS 


‘reducing diflocations of the bones of the foot. 


tenfion is fufficient, two affiftants fhould lay hold of the rol- 
ler, and attempt to raife the bone; the extending force 
fhould then be flackened, and the furgeon fhould puth the 
head of the bone upwards and outwards, while en affiftant 
preffes the-knee forcibly inwards. ‘The mufcles themfelves 


will then commonly bring the bone into its place; and this is- 


done with fuch a jerk and noife, that it is heard by the by- 
ftanders. If the redution be not obtained, the extention 
muft be repeated with greater force. Initead of the roller 
a broad {trap or table cloth is frequently ufed. ‘Lhe limb 
fhould not be ufed for fome time after reduction, and inflam- 
mation fhould be prevented by the proper remedies. 

The patella can neither be luxated upwards or down- 
wards, without rupture of the tendons of the extenfors muf- 
cles, or of the ftrong lizament which fixes it to the tibia ; 
but it may be luxated to either fide. The luxation produ- 
ces lamenefs, and much pain on attempting to move the 
joint. In recent cafes the injury is eafily difcovered ; but 
‘when the furgeon is not called immediately, the welling 
may be fo great as to render it more difficult. For reduc- 
tion, the limb fhould be kept extended ; the furgeon, by de- 
prefling the edge of the patella moft diftant from the joint, 
is enabled to raife the other,-and pufh the bone into its 
place. 

It may be neceffary to remain a day or two in bed till 
the knee recover its tone. Sometimes, after the bone has 
been diiplaced, returns of the fame complaint become fre- 
quent. In fuch cafes, proper machinery applied to the fide 
of the tumor, where the bone is apt to {tart out, is ufed 
with advantage. 

From the fize of the joint, and the great ftrength of the 
ligaments, luxations of the tibia from the os femoris rarely 
occur. When it does, it is eafily difcovered by the pain, 
lamenefs, and deformity of the limb. The patient fhould 
be laid on a table, the mnufcles relaxed, and the thigh fecu- 
red by affiftants ; the limb fhould then be extended, and the 
bones cleared of each other, when they will be eafily repla- 
ced. <s\fter the reduétion, the limb fhould remain tor fome 
time perfeétly at reft ; and inflammation, which is very apt 
to enfue, and is attended with very bad confequences, fhould 
be affiduoufly guarded againft. 

If the ankle joint be diflocated forwards, the fore part of 
the foot is lengthened ; if backwards, the foot is fhortened 


“and the heel lengthened (this is the moft common variety) ; 


if to either fide, there is an uncommon vacancy on the one 
fide, and a prominency on the other. Diflocation, however, 
¢an hardly take place outwardly without fraéture of the 
end of the fibula. 

For reduétion, the limb fhould be firmly held by affif- 
tants, the mufcles relaxed, and extenfon made till the bones 
are cleared of each other, when the aftragulus will eafily 
flip into its place.—The fame rules fhould be obferved im 
Luxations 
ef the metatarfal bones and toes are reduced exaétly in the 
fame manner as the bones of the metacarpus and fingers. 


part is handled, , diftortion, and a certain degree of lofs of 
power in the injured part, accompany almoft every fracture, 
except when it runs longitudinally, and the divided parts are 
not completely -feparated from each other. When there is 
only a fingle bone in a limb, a fracture is eafily detected; 

but where only one of two bones of a limb has fuffered, it 
is often difficult to judge with certainty, efpecially if the 
contiguous foft parts be tenle and painful before the prac- 
titioner is called. In that cafe, the opinion muft be regu- 
lated, not only by the attendant fymptoms, but, 1ft, By 
the aye and habit of the patient; for bones are more ealily 
fraGtured in old than in young perfons. Different difeafes, 
too, induce brittlenefs of the bones, as the lues venerea and 
fea-feurvy. 2d, By the fituation of the part; for bones are 
more apt to be fractured in the folid parts of their bodies 
than towards their extremities, where they are more foft 
and pliant. 3d, By the pofture of the limb; for a weight 
may fracture a bone lying on an unequal fuel face, which it 
would have fuftained without injury if equally fupported. 

FraCtures are fometimes attended with a great degree of 
echymofis, occafioned by the ends of the fra@tured bones 
wounding fome of the contiguous blood-veffels. 


In giving a procnofis of fracture, various eircumftances Sicgeotie 


are to be attended to. It is evident that {mall fractured 
bones are more eafily healed than large ones, and that the 
fracture of the middle of a bone is not near fo dangerous as 
near the extremity. AL cure is effected much more readily 
in youth than in old age, and in good conftitutions than im 
bad. We ought alfo to attend to the concomitant fymp- 
toms, and the 1 injury which the neighbouring parts may have 
fuflained. The more moderate the fymptoms, the more fae 
vourable our prognofis may be. 


384 
‘Vhe treatment of fractures confift of three particulars ; Treatment 


Hoge retention, and obviating bad fymptoms. 

. When bones are fractured direétly acro{s the parts, they 
are die very little moved from their natural fituation ; but 
when the fra€ture is oblique, they are apt to’ pals over ‘each 
other, and to produce much uneatinefs and deformity 5 the 
contiguous mufcles are feverely injured, and the pain is ag- 
gravated by the flighteft motion. The furgeon fhould put 
the limb into the beft pofture for relaxing “all the mufeles 
connected with it, according to the practice firft introduced 
by Mr Pott. If it be properly attended to, the ends of the: 


“bones will in general be eatily replaced. When any difficulty 


occurs, a {mall degree of extenfion may be made, taking 
eare to keep the mufcles as relaxed as poflible. Much at- 
tention fhould be paid to replacing the bone’ properly, other- 
wife the limb will remain tor ever after dittorted. 

2. After the bones are replaced, the limb fhould be laid 
in the eafieft pofture, and the bones afterwards retained 
in their fituation by proper compreffles and bandages, not 
applied too tightly, till the cure be completed, The time 
neceflary tor this purpofe depends on the {ize of the bone, 
the age and habit of the patient, the feadinefs with which 
the limb has been retained in its place, and the violence of 

the 
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In middle-aged perfons, and un- ilar inftrument. If any portion be almoft entirely fepara- 

* der favourable circumfances, a fraéture of the thigh bone, ted from the reft, it fhould be removed; but if it adlheres % 
or of the bones of the leg, may be cured in two months; of with confiderable firmnefs, it is to be replaced. If the'g 
the arm bone, or bones of the fore arm, in fix weeks ; of the bones, after being replaced, do not remain in their proper ai 


176 


Rra@ures the attending fymptoms. 
mivenera ‘ ‘ 


ribs, claviclesy and bones of the hand, in three weeks. 
infancy the cure will take a fhorter, and in old age a longer, 
time than this. 

3- In fimple frafiures the inflammatory fymptoms gene- 
rally fubfide in a few days. When they become worle, 
which is fometimes the cafe, aftringent applications fhould 
be employed. If thefe fail, blood ought to be drawn from 


the parts affeGQed. This is of fo much advantage, that it 


ought never to be omitted where the {urrounding foft parts 
are much injured. Friction with emollient oils, warm ba- 
thing, the ufe of Bath and other fimilar waters, are alfo of 
much fervice. The limb fometimes puts on a clumfy ap- 
pearance from an overgrowth of callus. When this tenden- 


_ €y appears, ardent {pirits and other aftringents are confider- 


~~ here. 


ved as ufeful ; fometimes preffure on the part by a thin plate 
of lead fixed by a bandage may be advantageous. Many 
jaftances occur, however, where no remedies prove fuccefs- 
ful: ‘The patient ought therefore to be acquainted be- 
forehand with the probable event, to prevent unpleafant re- 
Ale€tions afterwards. 

Sometimes the ends of the bone remain loofe long after 
they might have been reunited. This may be owing to 
fome conftitutional -difeafe, to the bones not being kept 
fteadily in contaé, to fome of the foft parts getting in be- 
tween them, or ta the bone being broken in different pla- 
ces, and the intermediate fractures being too fmall to ad- 
Pregnancy has alfo been mentioned as a caule. By 
removing thefe obftructions, a perfe€t union may in recent 
cafes be accomplifhed. But where the cafe is of long itand. 
ing, callus of the bones becomes fo hard and {mooth as to 
move with the eafe of a joint, fo that no advantage can be 
derived from laying them together. In that cafe, an inci- 
fion fhould be made through the foft parts, and a {mall por- 
tion of the ends of the bone removed with a faw. IF this 


‘be properly performed, nature will fupply the deficiency. 


When {mall pieces of bone remain long loofe, they fhould 


«sbe extraéted by making an opening. ‘he intervention of 


mufcles or other foft parts is known by the very fevere pain 
and tenfion, and by particular motions of the limb cauling 
great pain and twitching of the mufcles which move it. 
The limb fhould be put into all the variety of fituation; and 
if this does not fucceed, an opening muft be made, and the 
foft parts removed. Sometimes in fractures blood-veffels 
are ruptured by the fharp {picula of the bone : this happens 
moft commonly in compound fraétures. When the effufion 


.of blood is great, the part {wells fo much that it is necef- 
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Wracture of 


. @he-nofe. 


fary to lay it open, and to fecure the divided veffels by a hi. 
gature. When the {welling is not great, the abforption of the 
blood is trufted to nature. When the blood remains long 
in contact with the fraétured bone, it fometimes. prevents 
the formation of callus; the perioiteum feparates from a 
_confiderable portion of the bone, and a thin fetid: fanies is 
difcharged at the wound. When this happens, no cure 
can be expected till the parts of the bone deprived of perio- 
fteum have exfoliated, or have been feparated by a faw. 


Sect. Il. Fradures of the Bones. of the Face. 


Fractures of -the nofe may impede refpiration, affect 
the {peech and fenfe of-{melling, give rife to polypi and te- 
dious ulcers, and may befides be dangerous -from their vi- 
cinity to the brain. When any part. of the bones of the 
.nofe has been raifed above the reft, it is to be preffed into 
its place with the fingers ; if it has been-pufhed into the no- 


, Mn, it is to be raifed with the end of.a {patula or other. fi- 


In- 


fituation, they are to be retained either by tubes introduced ‘ 
into the noftrils, or by a double-headed roller, with pro- 
per compreffes as the cafe may require. Inflammation {lheuld 
be prevented by the proper remedies. 

Much care is neceffary in replacing the fraétured lbones 
of the face, and in drefling them, in order to prevent defor- 
mity. The dreflings may be retained. by adhefive platters. 
Inflammation, by which the eyes, nofe, or antrum maxillare 
is apt to be injured, fhould be prevented. When matter 
collects in the antrum, it is to be removed by the metthods — 
formerly defcribed. : 

For replacing fraétures of the lower jaw, the patient F 
fhould be feated in a proper light, with his head firmily fe-°% 
cured. The furgeon fhould prefs with one hand on tlhe in-“) 
fide of the bone, while with the other he guards agaimft ins — 
equalities on the outfide. Ifa tooth come in the way, it 
fhould be extracted ; when any of the others are forced out 
of their fockets, they fhould be replaced, and tied tso the 
neighbouring teeth till they become firm. ‘The fra€tured | 
parts being kept firm by an affiftant, a thick compre:fs of | 
linen or cotton fhould be laid over the chin, and maide to | 
extend from ear to ear over it; a four-headed roller fthould | 
be applied firm enough to keep the fractured parts im cone | 
tact. The patient fhould be kept quiet during the «cure, 
and fed upon fpoon-meat. The dreflings fhould be remo- | 
ved as feldom as poffible. When the fracture is accompa- | 
nied with an external wound, the parts fhould be fuppsorted 
by an affiftant during the dreffing of it. 


Sect. Il]. Fradures of the Clavicles, Ribs, Sternum,, and 7 
Spine. 


A Fracture of the clavicle is eafily difcovered byy the Ft 
grating noife in the fractured bone upon moving the: arm of 
freely, by the ends of the bone yielding to preffure, amd by 


the motion of the humerus being-impeded. All thatt can 
be done is to raife the arm, and fupport it at a prroper J 
height, either by a fling, or, which is better, by the lecather | 
cafe recommended in cafe of luxation of this bone. Byy this 7 
the fractured parts will be brought together, fo far at: leaft 
as to prevent deformity, and render the bone fufficitently 
ftrong. 
Fra@ures of the ribs are difcovered by preflures witth the of 
fingers. The fymptoms are commonly moderate, andi the — 
patient -foon gets well. In fome cafes, however, the pain 
is fevere, the breathing becomes difficult, attended with | 
cough, and perhaps with fpitting of blood, and the jpulfe | 
is quick, full, and fometimes opprefled. ~Thefe fympstoms — 
arife from the ribs being beat in on the lungs. } 
In the treatment, it is proper in every cafe to difchnarge 
fome blood. If one end of the rib rife, it ought to be re- | 
prefled by.moderate preffure; and to prevent its rifing asgain, © 
a broad‘leather belt fhould be applied pretty tight, and! con- | 
tinued for fome weeks. When a portion of the rib iss for- | 
ced inwards, an opening fhould be made over it with a: {cal- | 
pel, and then it-fhould te elevated with the fingers or za for-: 7 
eps. When diftrefling fymptoms proceed from alir er | 
blood collected in the cavity of the cheft, thefe fluids oought — 
to be difcharged by an operation. ‘| 
"Lhe fymptoms of.a fractured fternum ere nearly the fame q 


with. thofe of the ribs. It requires great attention fronm the oj 


vicinity of the heart and large blood-veflels. The paatient 7 
ought to lofe a quantity of blood, and -be kept On an) antic © 
phlogittic regimen. If the pain, cough, and oppreffed brreath- | 
ing, do not yield to thefle remedies, an incilion fhouild be | 

emade 
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of made on the infired part, and) the depreffed piece raifed 


ies, 


with a levator, . Should this be infufficient, it may be affec- 
ted by means of the trepan : this indeed requires the great- 


eft caution, but it may certainly be attended with advantage 


er 


when the patient’s live is in danger. 

_ Fractures of the vertebre generally end fatally. We 
judge of the exiftence of fracture there by examining the 
parts, by the feverity of the pain, and by palfy occurring in 
the warts fituated below the injured part. 

VV ben any parts of the vertebra near the integuments are 
loofe, they may be replaced with the fingers, and retained 
by proper bandages. When this is impoflible, fome of the 
Jateiit.authors think it advifable to make an incifien, and raife 
any portions of the bone which may be depreffed. 


Sect. 1V. Fradure of the Bones of the Superior Extre- 


mities. 


et ‘Ise feapula is feldora fractured ; when it is, the fracture 


i; 


lole- 


p“'a- is eafily difcovered by the pain, the immobility ef the arm, 


and by the touch. The parts may be replaced with greater 
eafe: if the mufcles connected with them be relaxed. They 
are retained with difficulty. A long roller fhould be em- 
plowed for this purpofe, with which the head and fhoulders 
are alfo to be {upported. The arm fhould alfo be fufpend- 
ed tto relax the mufcles as much as poflible, and ‘inflamma- 
tiom particularly pnarded again{t by local bloodinzs. 

Wra€tures of the humerus are ealily difcovered by the 
paim, the immobility of the arm, and a yrating noife on 
hamdling the parts. In reducing the fraéture, the mufcles 
fhowld be completely relaxed by bending the arm and rai- 
fing it to ahonzontal pofture, Extenfion, if neceflary, may 
be made by one afititant gra{ping the arm between the frac- 
ture and the fhoulder, and another between the fracture and 
the elbow. After the reduétion, one f{plint covered with 
flannel fhOuld be laid along the whole outfhde, and another 
alomg the whole infide of the arm; and then a flannel roller 
applied fafficiently tight to fupport the parts without in- 
terirupting the circulation. 
portted in a fling or Mr Park's leather cafe, (fig. 194). ‘The 
banidazes fhould not be removed ‘ar feveral days, unlefs fome 
urgrent {ymptoms render it neceffary. In about a week, how- 
ever, the arm fhould be examined to fee whether the bones 
hawe been properly fet. 

When both of the bones of the fore-arm ave broken, the 
fracture is eafily difcovered ; but when only one bone is frac- 
turced, efpecially if at be the radius, the firmnefs of the other 
renders the difcovery more difficult ; the rating noile, how- 
everr, on moving the bone in different directions, will generally 
be a {uffcient fymptom that a fracture has taken place. When 
the: fracture happens near the wrift, particular attention is 
necceflary in order to prevent a fluff joint. In order to re- 
placce the parts, the mufcles are to be rélaxed by bending 
the joints of the elbow and wrilt, and the limb extended a 
little above and below the frafture.. After reduétion, a 
{plimt reaching from the elbow to the ends of the fingers is 
to tbe applied along the radius, and another along the ulna; 
andi both are to be fecured with a roller or twelve-tailed 
banidage. When the {plints are applied, the palms fhould 
be tturned towards the breaft as the moft convenient pofture. 
‘Thee arm fhould be hung in a fling.-- A partial diflocation 
of tthe bones of the wrift fometimes attends a {ra€ture of the 
radiius, by which a iliff joint, under the beit practice, is apt 
to cenfue, or permanent painful fwellings ef the fore-arm. Ij 
fucth cafes, the patient ought to be warned of the danger, 
thatt no blame may be afterwards incurred. 

When the olecrarum is fraétured, the arm muft be kept 
in aan extended {tate during the cure, by applying a {plint 
oppoolite to the joint of the elbow, reaching trom the middle 

Wor. XVIII. Part I. 


The arm may either be fup- 
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of the humerus to the points of the fingers. 
fhould be hung by the patient’s fide, to which it fhould-be 
fixed by meansof fraps. ‘To prevent the confequences of a 
{iff joint, the dveffings thould be removed about the eight 
er tenth day, the fore-arm for fome time flowly moved 
backwards and forwards, and the joint rubbed with an emo- 
lient oil. By a repetition of this at proper intervals, a {tiff 
joint may be prevented. 
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Anchylofis, or ftiffnefs of the jcint, commonly fucceeds of a 


fractures of the bones of the wriit, owing to the preat in- bones of the 


flammation which enfues, and to their not readily reuniting Wt; 


from their fmallnefs. ‘Io prevent this as much as poflible, 
after replacing the bones, the injured parts fhould be leech- 
ed freely, and in proportion to the violenee of the fymp- 
toms, Splints fhould be applied exatly as in fractures of 
the fore-arm, and the arm fupported by a fling. 


In fractures of the metacarpal bones, a firm 


the points of the fingers to the elbow, in order to prevent 
the a¢tion of the flexors of the fingers. The beft fplint for 
a traétured finger is a piece of firm paftebeard properly fit- 
ted and foftened in water till it can be readily moulded into 
the form of the part. This fhoul! be applied along the 
whole length of the finger, and fecured with a narrow rol- 
ler. At the fame time, a large roller fhould be applied over 
the infide of the hand to prevent the parts from being mo- 
ved. To prevent ftiffnets, the dreffings fhould be removed 
about the end of the fecond week, and the joint cautioufly 
bent; and this fhould be repeated daily till the cure be com- 
pleted. : 


Secr. V. Fra€ures of the Bones of the inferior Extremities, 


Fractures of the body of the thich bone are readily 
difcovered by the grating noife when the ends of the bones 
are forcibly rubbed tozether, by the fhortnefs of the limb 
if the fracture be oblique, and by the limb being unable to 
{uftain the body. But fractures of the neck of the bone 
are often not eafily diftinguifhed from diflocation of the 
joint. In general they may be diltinguifhed »y the circum- 
{tances mentioned in treating of luxations of this bone. In 
forming a prognofis, we ought to confider that no fra@tures 
are more apt to difappoint our expectations than thofe of 
the thigh, efpecially when the neck of the bone is broken, 
owing to the difficulty of difcovering the place of the frac- 
ture, and of retaining the hones even after they have been 
replaced. In order to reduce fraCiures of the thich, the 
mufcles are to be relaxed »y moderately bending the joints 
of the thigh and knee: when this is done, unlefs there be 
much pain and tenfion, the bones are eafily replaced +y one 
affiftant holding the upper part of the thigh, while another 
fupports and gently pulls down its lower extremity, while 
the furgeon is employed in adjufting the fraétured pieces. 
It is more difficult to reduce fraCtures of the neck of the 
lone, on account of the great flrength and varions direce 
tions of the furrounding mufcles. In general, however, we 
fhall fucceed by moderate extenfion, if we take care previouf- 
ly to relax all the mufcles as much as poffi le ; if we do not 
fucceed, we mutt have recourfe to machinery. 

The greateft difficulty is to retain the bones in their fitua- 
tion after they are replaced. The limb mutt be firmly fee 
curedeby fplints made ot thin flips of wood glued to leather 
(fig 105. @and 2), or o! thick pafteboard. One fplint, broad 
enouyh to cover half of the thigh, fhould reach from the top 
of the hip joint to a little below the knee, and another, 
covering about a third part of the thigh, from the groin te 
a little below the knee. The fplints fhould be lined with 
flannel. They are to be fecured by a twelve-tailed bandage, 
and over alla thin pillow fhould be put nearly as long as 
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be applied over the whole palm and infide of the arm, from >oresof the 
Pt P fingers. 
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Fradture of the thich. The fplints.and bandages may be put on in the 


the Bones 
ie » fol 


lowing manner: ‘The patient being placed ona firm hair 


Pec mattréfs, with his knee moderately bent, the long f{plint ban- 


398 
Fracture 
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tella. 


dage and pillow are to be applied to the outfide of the thigh, 
and the patient fhould be turned fomewhat towards the af- 
fected fide, with the knee and leg raifed a little higher than 
the body: the fhort fplint fhould then be applied along the 
infide of the thigh, and the bandage already placed without 


the other f{plint, applied fo tight as to make an equal mode- . 


rate preffure over the whole » (See fiz. 106.). To make the 
part ftill more fecure, it is proper to infert a long firm fplint 


of timber under the middle of the pillow, and to fix it by - 


two broad ftraps to the upper part of the limb. To pre- 
vent the limb from: being affeCted by involuntary ftartings, 
the pillow fhould be fixed to the bed by ftraps: to keep off 
the weight of the bed-clothes, a frame with hoops fhould be 
placed over the thigh. ‘I’he parts fhould be examined after 
fome time to fee that the bones be not difplaced. When 
there is pain, fwelling, and inflammation, leeches and other 
remedies fhould be applied. To render the fituation of the 
patient as eafy.as poffible during the cure, he may be allow- 
ed after the fecond week to turn a little more towards his 
back, and at the fame time to extend the joint of the knee 
in a fmall degree: after this time a little flexion and exten- 
fion of the limb may be daily repeated to preferve the ule of 
the joint. 

The method here defcribed generally fucceeds. Sometimes, 
however, notwithftanding all our care, the ends of the bone 
flip over each other. ‘To prevent the deformity which this 
occafions, it has been attempted to make extenfion and coun- 
ter-extenfion by machines: but the pain and irritation have 
always been fo great that little advantage has yet been de- 
rived from {uch means. ‘The invention (fig. 107.) of 
the late Mr Gooch of Norwich, improved by the late Dr 
Aitken of Edinburgh, has been reeommended as one of the 
beft machines for oblique fra&tures of the thigh. After 
endeavouring to remove the pain, fwelling, and inflamma- 
tion, which are fometimes fo great as to preclude the appli- 
cation of the fimpleft bandage, this machine may be tried. 
But if it be found impraéticable to ufe it, the cure mult be 
conducted inthe ufual way with the chance of the fractured 
pieces overlopping one another, and of courfe the limb being 
fomewhat fhortened. 

The patella is moft «frequently fra€tured tranf{verfely, 
fometimes lengthwife, and fometimes into feveral pieces. 
Fraétures of this bone have been faid commonly to end in 
a ftiff jot; but this is perhaps moft frequently owing to 
the limb being kept too long in an extended pofture. Ih 
the treatment of fractures of this bone, the leg fhould be ex- 
tended to relax as much as poflible the foft parts connected 
with the bone. The patient fhould be placed ona firm 
mattrefs, and a fplint be placed under the limb long enough 
to reach from the top of the thigh to the under end of the 
leg, to which the limb fhould be fixed by a number of ftraps 
to keep it in a ftate of extenfion... The fra€tured bones are 
then to be brought together, and fuch a number of leeches 
applied to the joint as will remove as much blood as the pa- 
tient can bear ; and as long as much pain and tenfion con- 
tinue, faturnine and other aftringents are to be ufed for re- 
moving them. When this is accomplifhed, and the parts 
properly adjufted, a large pledget of* Goulard’s cerate 
fhould be laid over the joint, and a hooped frame employed 
to keep off the bed-clothes. In a longitudinal fraéture the 
parts are eafily kept together by a common uniting bandace 
or adhefive plafter; but in tranfverfe fra&tures more force 
is neceflary. © Various bandages have been employed for 
drawing the pieces together in fuch fractures ; one of the beft 
of thefe is that reprefented fig. 108... We need not be 


\ 


Chap. X} 


anxious, however, about bringing the pieces very clofe to- Fra 
gether, as a cure may be made though they remain at athe 


confiderable diftance. The bandages, unlefs particular fymp- 
toms occur, fhould not be removed till the end of the fecond 
week ; after which the joint fhould be cautioufly bent every 
fecond day to prevent ftiffne's. 


The leg is commonly fra€tured near the lower end, this? 


being the weakeft part of the bores. Inthe treatment of a 
fragtured leg the fame rules apply which were given for a 
fractured thigh-bone. ‘The mutcles:fhould be relaxed by 
bending the knee ; but little advantaye can be derived from 
bending the foot, for in proportion as the mufcles behind 
are relaxed thofe befcre are put on the itretch: the pa- 
tient may be therefore allowed to keep the foot in the eafieft 
pofture. ‘The bones are commonly replaced by the gentle 
extenfion of the upper part of the limb by an affiftant, while 
another fupports it at the ankle. ‘The bones being repla- 
ced, and the limb laid on its outfide with the knee bent, two 
fplints (fig. 109.) are to be applied, long enouch to reach 
from the upper part of the knee to the edge of the fole, fo 
as to prevent the motion both of the knee and ankle. The 
fplints are to be retained by a twelve-tailed bandage, as in 
the cafe of fraftured thigh bone. See fig. 106. 

Ifthe patient be either very reftlefs or troubled with fpaf- 
modic affections of the mufcles of the leg, an additional 
{plint, fhaped to the form of the leg, fhould be applied along 
the outfide of it, and fixed by a itrap at the upper, and an- 
other at the under part of the leg. When the patient can- 
not reft when lying on either fide, he may be placed on his 
back, and the curved ftate of the knee {til preferved by 
raifing the lez a little above the level of the body on a frame 
made. for the purpofe. This variety of pofture may like- 
wife be ufed in fraétures of the thigh. ‘l’he patient may 
from the firft be laid in this pofture, or he may alternately 
change from the one to the other. No change of pofture,. 
however, fhould be allowed for the firit ten or twelve days. 


£ | 


When the fibula only is fractured, it is apt to be confidered | 


as a fprain of fome of the mufcles; but this ought to be 
particularly attended to, as the miltake may be followed by 
bad confequences. When both the bones of the lex are 
broken, the portion next the foot is commonly drawn towards 
the back part of the leg, fo that a prominency is produced 
by the fractured part of the upper portion of the bone ; 
and this is improperly termed the rifing end of the fra€tured 
bone. The appearance is entirely produced by the inferior 
portion falling back. Hence no advantage is derived froin 
preflure being made on the upper end of the bone: the in- 
ferior portion fhould be raifed fo as to bring the parts into 
contact, and then by proper banda:zes they ought to be fup- 


ported till they are perfe€tly united. | ; 


FraGures of the bones of the foot and toes are treated Of 


nearly in the fame manner as fra€tures of the hand and fin- 


particular part, a large one fhould be appled over the {iole ; 
nor fhould any motion be allowed for a confiderable time 
either in the foot or ankle, otherwife the bones may be dif- 
placed, and a proper cure prevented, : 


Sect. VI. Of Compound Fraéures:. 


bof 
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gers. Befides the fplint which may be neeeffary for the" ¢ 


By compound fra€ture is now generally meant a fra®ture wh 
of a bone communicating with an externat wound in theam 
integuments, ‘They are much more dangerous than fimple™% 


fractures. 


ever neceffary. Both feem to have carried matters too 
far. Some of the lateft and’ beft furgeons have recom- 
8 '- mended 


The generality of authors have confidered arn. Pf J 
putation as indifpenfable in cafes cf compound fra€tures scom 
while a few, particularly Mr Bilguer, furgeon-general toy. the fra 


armies of the late king: of Pruffia, affirm that it is fearcely 


, XXXII. 


d mended never to amputate immediately in private practice, 
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unlefs when the bones are fo much fhattered that they can- 
not reunite, or the texture of the foft parts completely de- 
ftroyed; becaufe, even if amputation be at Jaft neceffary, 
the patient will have a greater chance of recovering than if 
it had been performed immediately after the accident: for 
the ftate of weaknefs to which he is generally reduced ren- 
der the attendant fymptoms lefs violent. On the other hand, 
it has been confidered as no bad rule in the army or navy, 


where patients cannot be kept ina proper fituation, and where, 


{ufficient attention cannot be given, to amputate immediately 
in caies of compound fra€lures of the large bones of the 
extremities. When amputation is not performed immedi- 


ately, it is not, for feveral days at leaft, admiffible. It may af- 


terwards be rendered neceflary by hemorrhagies, which can- 
not be ftopped but by means more danverous than amputation 
itfelf; by extenfive mortification ; or by the ends of the frac- 
tured bones remaining long difunited, while a great dilcharge 
of matter endangers the patient’s life. 

In treating compound fraétures, all extraneous bodies 


lent fhould be removed, as alfo all thofe fmall pieces of bone 


frac 


which will probably not unite with the reft. For this pur- 
“pote the opening, if neceflary, fhould be enlarged with a 
fealpel. ‘lhe next ftep is to replace the bones by relaxing 
the mufcles as in fimple fractures. “Sometimes part of a 
bone projects fo far through the intezuments that it cannot 
be replaced without either fawing off the end of it, or en- 
larging the wound. If the fraGtured bone be long, fharp, 
and projeCting much, it is beft to faw it off; for though it 
were reduced, it would not readily reunite, and it would 
be apt to excite much pain and inflammation: But if it 
be broad at the bafe, and of no great length, it ought cer- 
tainly to be fawed, even though it cannot be reduced with- 
out enlarging the wound. For the moft part, it is only the 
{kin which it is neceflary to cut ; but even the mufcles ought 
to be divided, though as much as poffible in the direction of 
their fibres, when the bone cannot otherwife be replaced. 
After the redu@tion, a pledget of fome emollient ointment 
is to be laid over the wound, and the limb placed ona 
firm’ fplint, and ftill kept in a relaxed pofture. In dref- 
fing the wound, the limb ought not to be moved : the many- 
tailed bandage, therefore, fhould be ufed rather than a 
roller. Various contrivances have been fallen upon to al- 
low the limb to be at reft while the furgeon is dreffing it. 
The fra€ture box, invented by the late Mr Rae furgeon in 
Edinburgh, is one of the beft. When the leg is laid on 
this, it may be dreffed with tolerable facility without moving 
it. We are happy to have it in our power to announce to 
the gentlemen ot the medical faculty, that another machine 
has lately been invented by Mr Samuel James furgeon in 
Hoddefden, Herts, which, we are told, will effectually relax 
the muicles, and retain the bones in their natural fituation, 
without pain to the patient or the leaft inconvenience to the 
operator. See fig. 110. i 

It is of the greateft importance to prevent inflammation, 
which is apt either to produce mortification, or to give rife 
to extenlive abfceffes. ‘Lhe dreflings fhould be removed 
once or twice daily according to the quantity of matter. 
‘The common application of warm poultices, on account of 
their inconvenience, may be deferred till they become ne- 
ceflary by the approach of inflammation, which they are to 
be confidered as the fureft means of preventing by exciting 
a difcharge of matter. Whenever the inflammation tub- 
fides, and a free difcharge of pus is produced, the’ poultices 
ought to be laid afide, left they do harm by relaxing the 
parts too much, and exciting too copious a difcharge. » The 
fore ought then tobe dreffed with mild aftringents, and the 
patient kept on a nourifhing diet with tonic: medicines. A 
free paflage fhould be given to the matter by putting the 
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limb in a favourable pofture, and by making’a counter open- Ditortions. 


ing, if neceflary, to the moft depending part. But this may 
be frequently avoided, by covering the fore with foft lint 
or fponge to abforb the matter. If the difcharge become 
exceffive, and cannot be leffened by the means above-men- 
tioned, it will be found to proceed from a portion of 
loofe bone which has not- been earlier noticed, by the re- 
moval of which it may be ftopt. If, inftead of producing 
matter, the inflammation terminate in gangrene, the danger 
is ftill greater than under the moft extenfive abfcefles. For 
the treatment of this, the reader is: reterred to Chap. III. 
sect, 2d. 


Cuap. XXXII. Of Diftortions. 


Distortions of the bones may arife from external in- Cau 


03 
es of 


juries, from difeafed conftitutions, from a morbid ftate of the diltortioa. 


bones, or a contracted {tate of the mufcles, or both; but 
the affection is moft frequently owing to a weakly, delicate 
conftitution, as in rickety or fcrophulous cafes. 


; 2 i y . o¢ 
In the treatment of diftortions of the {pine, particular at-Tre tment 


tention ought to be paid to the caufe of the diforder. 


Ifof diftor- 


it appear to arife from the patient continuing too long in a of the 
any particular pofture, every habit of this kind fhould be ’"* 


guarded againft on the firlt appearance of the difeafe. If 
the patient has turned too much to one fide, the reverfe of 
this fhould be advifed. He ought. to fleep upon a firm 
hair mattrefs, that his body may lie upon an equal furface. 
He fhould ufe an invigorating diet, the cold bath, bark, and 
other tonics. By a ftri& attention to the ufe of thefe re- 
medies the difeafe has fometimes been retarded in its pro- 
grefs. Various machines have been invented for removing 
diftortions of the {pine by preffure; but confiderable cau- 
tion is here required, otherwife much injury may arife from 
it. Some advantage, however, in certain cafes, has been 
derived from the ufe of the common collar (fig. 111.) 3 or 
the ftays and machinery adapted to them (fig. 112.), in- 
vented in France, and afterwards brought into ufe in this 
country by Mr Jones of London, are found to be ftill better 
fuited to this purpofe. 


The fame caufes which produce diftortions of the {pine os nity 


may likewife produce diftortions of the limbs. 
the diftortion takes place with the original formation of the 
bones, at other times it occurs in infancy, and now and then 
at amore advanced period of life. In early infancy the 
bones are fo pliable as to be readily affected by the poitures 
of the body. When a child is too foon allowed to attempt 
to walk, its legs are apt to become crooked from their inabi- 
lity to fupport the weight of the body. Certain difeafes like- 
wife, efpecially rickets, foften the bones fo much, that they 
yield to the pofture of the body, and to the common action 
of their mutfcles. 

When the diftortion of a limb is owing to a curvature in 
a bone, if the cafe be recent, and efpecially if it occur in 
childhood, it may frequently be removed, without much 
difficulty, by making a gradual but conftant preffure, by 
the ufe of machinery, on the convex fide of the limb, till it 
recover its natural appearance. When the deformity occurs 
in the leg, a method has been ufed, in feveral inftances, 
which is to fix a firm fplint of iron, lined with leather, in the 
fhoe, on the concave fide of the leg, the other end of the 
fplint to reft againft the under end of the thigh; when, if a 
broad ftrap or-two be applied round the leg and fplint, an 
eafy gradual preflure may be made, and confiderable advantage 
derived from it. See fig. 113. 

Along with the curvature above mentioned, it com- 
monly happens that the feet and ankles are affeéted. When 
the bones of the leg are bent outward, the fore part of the 
foot is turned inward, and the inner edge upwards; and 
the reverfe, if the leg be bent inward. In thefe cafes the affec- 
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oD See SOF 


Ampu's> tions of the feet are generally owing to the curvature of the 


ne 


bones of the leg. Hy removing the curvature of thefe, the 
foot will commonly regain its natural fituation, and the fplint 
above mentioned will for the molt part be fufficiert for the 
purpofe. But in cafes where the fole of the foot is turned 
much out of its natural direétion, it may be neceflary to 
fix the fplint and fhoe to a frame (fig. 114.), which will 
vender the cure {till more effe&ual. 


Befides the mitrument already mentioned, fome have ufed ~ 


a kind of boot, cut lengthwife, made of hardened leather er 
of metal, &c. which may in fome cafes fufficiently anfwer 
the purpofe. 

In cafes of club-foot, where the diftortion is in the middle 
of the foot, a pair of fhoes, fuch as are reprefented in fig. 
115. have been foand uieful. After the feet ave fixed in 


the thoes, the fore part of the feet may be feparated by 
means of a {crew in two plates, which are fixed to the fole, 


Cuap. XXXIV. Of Amputation. 


SEcT. I. Of Amputation in general, 


Ty amputation, which in furgery fignifies cutting off 
a limb, the great end to be aimed at is, the procuring of 
a handfome ftump, in which the bone may not protrude, 


difeafe be hopped ; the firft fign of which is, the appeannce 
of an inflamed circle between the difeafed and foumd farts, 
Ais foon as the difeated begin to feparate from the fund 
parts, amputation of the limb ought to be performed, and 
no time ought now to. be lolt, lett the patient fuéfer rom 
the abforption of putrefcent matter. . 

No part of furgery is brought to greater perfe€pion than 
the manner of performing amputation. Before the irven. 
tion of the tourniquet, and the methad of fecuring the vef- 
fels by ligature, the operation was ieldom undertaken ; and 
a great proportion ot thofe upon whom it was perfomed 
died foen after. In the prefent improved methed, ome ceath 
does not happen in twenty, or even thirty cales, In per- 
forming the operation, particular attention is to be paid to 
the fpot where the incifton is to be made; the quantity of 
fkin and cellular fubftance neceffary to be faved, {fo ts to 
cover the mufcles and bone completely, without being ftretch- 
ed; cutting the mufcles in fuch a manner that they may 
unite with each other and entirely cover the end of the bone; 
the prevention of hemorrhavies during the operation ; the. 
tying of the arteries alone, without including the nerve or 
any of the contiguous parts; fecuring the integuments fo 
as to prevent them from retraCting aiter the operation ; and 
a proper fubfequent treatment of the cafe. 


Chap. XX! 


‘The following are the general fteps of the operation ; Me 
The patient being properly placed, with affiftants to attend, perfy 
and the apparatus7in proper order, the flow of the blood to “PI 


but be well covered with flefh; fo that no excoriation or 


rawnels may be apt to take place. Ag long ago as the year Holl 


1679, it was propoted by Jacob Young, an Englith furgeon, 
in a tteatife intitled Currus Triumphbalis ex Terebinthine, to 
preferve a flap of ficth and fkin, which was to be folded over 
the bone, and which, uniting to the parts of the wound after 
amputation, would effeGually cover the bone, and prevent 
the inconveniences above mentioned. No traces of the fuc- 
eefs of this method, however, can he found till the year 
1696; when a Latin diflertation was published upon it by 
P. Adrians Verduin, an eminent {urzeon in Amfterdam. 
The moft fanguine expeétations were formed of its fuccefs ; 
and it was even thought that the flap would prevent the 
neceflity of tying up the blood-veffels. However, it does 
not appear that the method as at that time praétifed either 
did or could fueceed ; and accordingly it was entirely laid 
afide; but it has been lately revived with confiderable im- 
406 provements, 

Caufe. ren- Amputation may be rendered neceflary when a member 

dering am- is fo much difeafed as to be utelefs, or when it puts life in 

putation danger. 

casas The cayfes in general rendering this operation neceflary 
are, bad compound fraétures ; extenfive lacerated and con- 
tufed wounds ; part of the limb being carried off by a can- 
non ball or otherwife, the bones being unequally broken and 
not properly covered ; extenfive mortification ; white fwell- 
ings of the joints; large exoftofes ; ulcers attended with ex- 
tenfive caries; cancer or other incurable ulcers; varicofe kinds 
“of tumors ; particular diftortions of the bones. 

Amputation may alfo be fometimes neceflary from violent 
hemorrhagies of fome principal artery during the cure of a 
fraétured limb, or from fuch a profufe difcharge of matter 
taking place that the ftrength ot the patient is exhaufted. 
Lacerated and contuled wounds may require amputation, 
on account of hemorrhagy enfuing which cannot be Rop- 
ped. Extenfive mortification may take place, and fuch large 
quantities of matter be formed, that the patient. will be un- 
able to bear up under the difcharge 

Where part of the limb is carried off, it is neceflary to 
amputate higher up, fo as to cut the bone, as well as the 


{oft parts, in iuch a manner as may admit of amuch fpeedier 


and fater cure. When mortification occurs, 


every thing 
eught to be done for the fupport of the 


patient till the 


the limb is to be ftopped by the tourniquet (fig. 16.). The 
firft incifion is to be made through the fkin and celluilar Jub. 
ftance by one, or rather by two, ftrokes of the amputating 
knife repretented in fig. 116. 'Thete are next to bie fepa- 
rated trom the mufcles, ag far as may appear fufficient for 
covering the ftump. The feparated fin or flap thiould be 
ftrongly drawn up, or what perhaps anfwers better, turned 
up all round the limb, leaving this part of the mufcles quite 
bare. ‘Uhe flap is to be kept in this Gtuation by an affit- 
ant, while the operator makes the next incifion at tlhe edge 
of the reflected fkin, and cuts till he comes to the bone, 
This ineifion fhould be begun on the lower fide of the limb, 
that the blood may not prevent the eye from readily follow- 
ing the edge of the knife during the whole cut. . The 
muicles are now to be feparated from the bone as high as 
may enable them afterwards completely to cover it. ‘ihe 
fo't parts in general are then to be drawn up by retractors, 
which may be either of leather, as’in fig. 117. or metal, as in 
fig. 118. a and J. ‘The periofteum is to be divided at the place 
where the faw is to be applied; but no part of the bone ig 
to be denuded of this membrane, which is afterwards to 
cover the ftump, otherwife troublefome exfoliatioms may 
enfue, At this place the faw (fig. 119.) is to be applied, 
and the bone divided with long tteady tirokes. In this part 
of the operation a good deal depends upon the fteadinefs 
of the affittant who holds the limb; tor if it be Ineld too 
high, the motion of the faw will be impeded ; while the bone 
may be fplintered if it be not fufficiently railed. Any 
points or [plinters which may be left fhould be immediately 
removed with the pincers (fig. 120.). ‘The retraGhors are 
now to be laid afide, and the principal arteries feparated 
from the nerves, and fecured by the tenaculum (fig. 17.)s 
or forceps (fig. 120. a), and ligatures. 


‘b he tourniquet thould next be a little flackened, to allow ~ 


the different branches to be difcovered ; The clotted blood 
is te be cleared away with a warm fponye. The patient 
fhould get fome warm cordial drink, and all the arterial 
branches which can be difcovered ought to be taken up. 
The ends of the ligatures are then to be cut of fuch a length 
as to allow them to hang without the lips of the wound. 
The muscles and skin are now to be drawa down, and brought 

» into 
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into clofe contaé, that the ump may be completely cover- 
ed. The parts are next to be fecured by proper banda- 
ging ; and if the operation has been properly performed, the 
cure will commonly be made by the firft intention, and may 
be conpleited in the eourfe of three or four weeks, and 

| fometines iin a fhorter period. his however muft depend 
much upom the econftitution of the patient, as well as the 
manner of jperforming the operation. 


Ssct:. II. Of Amputating the Arm and Fore-arm. 


Ampur ation of the arm is performed according to the 
yules already laid down. No more of it fhoald be removed 
than is difeafed ; for the longer the ftump is, the more ufe- 

ful it proves. The tourniquet is to be applied a little above 
the part wlhere the operation is to be performed: As much 
of the integuments fhould be faved as may be perfedtly fuf- 
ficient for covering the fore. In taking up the artery, 
after the bione has been divided, the operator ought to be 
attentiven ot to include the radial nerve, which may be 
readily diftcovered and feparated, as it lies clofe upon the 
fore part of the artery. The fore.arm is to be amputated 
nearly in tlhe fame manner as the leg; only that the flump 
may be ccovered by amputating with the double incifion, 
without the affiftance of a flap, which it is neceflayy to form 

- in the leg. 


Sect. IED. Of Amputating the Thigh. 


fF Iw performing this operation, the patient ought to be 
& placed upona table of ordinary height, with the difeafed 
- limb ivppiorted and feeured by an affiftant feated before 
him, while other affiftants take care of the other leg and 
the arms. The courfe of the blood is to be ftopped by 
applying tthe tourmiquet over the trunk of the femoral ar- 
| tery, near the upper part of the thigh. No more of. the 
| thigh ouglnt to be removed than is rendered neceffary by the 
difeafe, as the more of it 1s left, the more ufeful it will be 
to the pattient. An affiflant fhould grafp the limb with 
both handis a little above the place where the flein is to be 
divided, amd draw it up as far as poffible; while the opera- 
tor, ftandimg on the outfide of the limb, makes a circular 
incifion down to the mufcles by ene or twe ftrokes of the 
knife. As much of the intezuments is then to be diflected 
with afealpel from the mufcles as may cover the ftump 
completely ; and this part of the fkin may either be turned 
back, or drawn tightly up by an affiftant. The mufcles 
may then be divided quite acrofs to the bone by the edge 
of the fkim, in the common way, or cut obliquely upwards, 
according to the method of Allanfon, fo as to lay the bone 
bare two er three fingers-breadth higher than is done in the 
common way. The mufcles are next to be feparated from 
the bone with a {calpel a liule way, that a fufficient quan- 
tity may bbe left for covering the end of it. ‘he reft of 
the operatiion is to be performed exactly according to the 
general rtles laid down in the firft feétion of this chapter. 
‘The mufciles and integuments are to be drawn over the end 
ef the bome, and applied clofely together, that the fkin may 
eompletely cover the ftump, and retained in this fituation 
by an affintant till a flannel or cotton roller, according to 
the feafom of the year, which has been previoufly fixed 
sound the body, be applied im fuch a manner as to {upport 
and fix them. For which purpofe it fhould be paffed two 
er three times, in a circular direction, round the top of the 
thigh, and fhonld afterwards, with fpiral turns, be brought 
down nearr to thejend of the ftump and faftened with pins 5 
and it fhould not be tighter than may be fufficient to affit 
the plaftews in preventing retra@tion. 
. ‘ihe emds ot the divided mufcles ase now te be laid exact- 
"ly over tthe bone; and the edges of the fin are to be 
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brought into contaét, either fo as to form a firaight fon 
tudinal line, according to the method of Mr B. Bell, &c. 
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or they are to be placed horizontally, “that the wound May Qo aemed 


appear only in a line with the angles at each fide,” as ad- 
vifed by Allanfon, The ligatures may either hang over 
the edges of the wound, or be brought to the angles. 
After the edges of the fkin are in this manner exactly ap- 
plied to each other, either a few flips of adhefive plaiter are 
to be laid acrofs the face of the ftump, or two large pieces 
of adhefive plafter, with feveral pieces of tape fixed to them, 
are to be applied to the furface of the fkin. The tapes are 
then to be tied with a running knot immediately over the 
wound ; by which the parts will be kept fo clofely together 
as to-prevent any collection of matter from being formed. 


The whole furface of the ftump fhould next be covered” 


with a Jarze pledyet fpread with an emollient ointment, over 
which a comprefs of fine tow is to be put, and retained in 


“its place by a broad crofs {trap of old linen, pafling fome 


way up the thigh, fo as to be fecured by. the. roller, which 
is now to be pafled two or three times round the ftump ; 
and the preffure formed by the crofs ftrap may afterwards 
be increaled or diminifhed at pleafure, by drawing it with 
more or lefs tightnefs, and fixing it with pins to the roller. 
While the ftump is dreffing, the tourniquet is removed, but 
replaced again loofely to enable the attendants to check any 


hemorrhagy which may aiterwards enfue. gto 
The patient is now to be laid to reft, and the limb is one 
of the pa- 


be placed upon a little tow covered with linen, or upon a 


tient after 


thin fo't pillow; and to prevent the patient from invyolun- ;he opera= 


tarily moving the limb, and to. guard againtt fpafmodic fart- tion. 


ings, which frequently happen after this operation, it may 
be fixed to the bed by two ftrans. A ballet or hooped 
frame ought to be placed over the ftump to protec it trom 


the bed-clothes. ‘The patient fhould immediately get an ano- 


dyne draught, which will generally procure eate through the 
reft of the day. or this purpofe, no more light fhould be 
let into the room than is merely neceflary for allowing the 
attendants to pay attention to the ftump. As hemorrhagies 
fometimes appear féverak hours after the operation, the per- 
fon who takes the charge of the patient fhould watch this 
circum{tance with the greateft attention. If there be on- 
ly a flight oozing of blood, there is no oceafion. for being 
alarmed ; but whenever it appears to proceed from a large 
artery, it muft be fecured. ‘I'he {palmodic affections which: 
frequently occur after amputation are feldom troublefome, 


unlefs fome nerve has been included in fecuring the arteries; _ 


but when they da appear, laying the limb in the eafieft 
pofture, and givitig opiates, are the principal means of pra- 
curing relief. 

To prevent inflammation as much as poffible, the patient. 
is to be kept upon a ftri€t antiphlogiftic regimen, and hig: 
bowels kept open by laxative clyfters, till the inflammatory 
ftage is over, which will generally be in a few days, If, 
notwithftanding this treatment, the, ftump: fwells, and the 
patient complain of pain and tightnefs, we ought to en- 
deavour to difcover from what caufe the uneafinefs. origi- 
nates. If it be owing to-the ftraps being too tightly fixed,. 
they muft be flackened. If the ftump be found much 
{welled, a faturnine folution fhould be applied by means of 
feveral folds of linen.; and if the patient be young and ple- 
thoric, he ought to lefe a few ounces of blood from the: 
arm; but if he is weak and. emaciated, a different mode of 
treatment mutt be followed. 

At the end of the third, or fourth day at fartheft, the. 
ftump fhould be examined; and if it appear fomewhat open: 
and flaccid, the parts muft be brought clofer together and 
fecured more firmly. After this time the dreflings fhould: 
be renewed cvery day, or every fecend day. In about » 


week: 
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week after the operation the ligatures may generally be re- 
moved with cafe; but if they do not feparate readily, they 
may be gently pulled at every dreffing, when they will, in 
a fhort time, be brought away, and the wound will be foon 
healed by the firft intention. The roller fhould be cleaned 
and renewed as often as it is found fullied; nor fhould it be 
laid entirely afide till the end of the third or fourth week 
after the operation.. When the roller is removed, we may 
depend upon the ftraps or tapes for keeping the parts to- 
gether till the cure be quite accomplifhed. When the in- 
flammatory fymptoms are entirely gone, no medicines ought 


‘to be given which would debilitate the patient, nor is any 


thing more neceffary than to keep the bowels gently open 
till a complete cure be made. 


Sect. IV. Of Amputating the Leg. 


Tue leg may be amputated for a difeafe in the foot at 
two different parts; the one a hand-breadth under the 
knee, the other a little above the ankle. The former 
makes a fufficient fupport for the body to reft apon an ar- 
tificial leg ; but the latter does that equally well, and likewife 
preferves the motions of the knee. 

‘In performing the operation a little way under the knee, 


of the the patient is to be placed and fecured in the fame manner 
ear theas in operating upon the thigh. The tourniquet is to be 


placed a little above the knee, with the cufhion upon the 
artery. in the ham. The furgeon places himfelf upon the 
infide of the leg, and makes a circular incifion through the 
integuments down to the mufcles. ‘The place where the 
incifion fhould be made muft depend upon the length of the 


limb ; but in general it may be between fix and feven inches 


under the top of the tibia in an adult, or far enough down 


upon the limb to fave as much integuments as will cover the - 


ftump. ~ After the integuments are cut through in the manner 
already direéted, as much of the mu(cles are to be divided by 


the knife as can be done by a circular incifion; and the 
interoffeous parts are to be divided by a {calpel or catline, 


(fig. 121.). The retra¢tors are then to be applied, and 
the bone fawed off immediately below the infertion of the 
tendons of the flexor mufcles. In fawing, the operator 
ought to begin upon both bones at the fame time, that he 
may finifh upon the tibia, left fplinters fhould be formed. 
The veffels are next to be fecured; the foft parts drawn 
over the bones ; the adhefive plafters and other bandages 
applied in the fame manner as direéted for amputating the 
thigh, only that here the roller need not be applied fo high 
as in the former operation. ‘T'wo or three turns above the 
knee, however, are neceffary to prevent the dreffings from 
flipping down. 

In amputating upon the ankle, the operator fhould fix 
upon that {pot which will leave the ftump of fuch a length 
as may be moft convenient for being fitted with an artificial 
machine refembling the other leg. Nine inches from the joint 
of the knee, in a leg of ordinary length, was found by Mr 
Wilfon, a late ingenious artificial limb-maker in Edinburgh, 
to be the beft part fuited to this purpofe, on account of the 
equal preffure it makes upon the furface of the leg, without 
making any upon the end of the tender ftump. The ope- 
ration is performed in the fame manner as that a little below 
the knee. 


Sect. V. Of Amputating at the Foints of the Extremities. 


Te circumftances moft to be attended to in performing 
amputation at the joints are, firft to ftop the circulation by 
the tourniquet ; or, where that is impracticable, to take up 
the trunk of the artery by a ligature; to make a circular 
incifion in fuch a place as may, after the operation is over, 
be fufficient to cover the wound: Then a longitudinal in- 


Chap. 
cifion is to be made upon the oppofite fides of the limb, ex- 
tending from thejoint to the circular cut, and as deep as the. 
bone, by which two flaps will be formed to cover that part! 
of the joint which remains after the operation is finifh-j 
ed. ‘Ihe ligaments of the joint are next to be divided, | 
and the affected limb or part of the limb removed. 

After this part of the operation, it was formerly a fre-| 
quent practice to fcrape off the remaining cartilage, to unite’ 
the parts more firmly together. But this is now found] 
to be unneceffary ; for when the flefh is applied properly 
to the bone, if it do not grow to it, the union at leaft 
is fo clofe that it afterwards gives no inconvenience to the 
patient. : 

Any branches of arteries which may have been cut during 
the operation are now to be fecured; clotted blood is to 
be removed ; and the mufcles and {kin are to be brought inte, 
clofe contaét with the ends of the ligatures hanzing out off 
the wound. ‘The parts are to be retained by adhelive pla- 
fters, or twifted future, or both; and proper bandages 
applied in fuch a way that a cure may be made by the firit 
intention. . 

Amputating the arm at the fhoulder-joint has always been | 
confidered as a dangerous as well as a difficult operation. It 
fhould never be attempted, when the fame purpofe can be ac-s 
complifhed by operating lower down. But cafes occafion-, 
ally occur, where the life of the patient cannot, in any other] 
manner, be faved. : 

Amputation may become neceflary here in confequence) 
of -ebfceffes of the joint; caries of the humerus reaching ta] 
the joint ; compound fractures, efpecially thofe from guns] 
fhot wounds, extending to the head of the bone; and of] 
mortification. 

In performing the operation, the patient fhould be laid) 
upon a table of convenient height, covered with a mattref{s) 
He is then to. be brought as near to the edge of it as poffte 
ble, and fecured by affiftants. The circulation of ‘the blood) 
in the arm is next to be ftopped, by an affiftant prefling 
{trongly with a firm comprefs over the fubclavian artery) 
where it paffes over the firft rib ; or an Iucifion may be made 
along the courfe of the artery, which may be fecured after! 
feparating from it the contiguous nerves. When the artery is§ 
compreffed, it will readily be known whether the compreffion) 
proves effectual, by obferving when the pulfe at the writt is eng) 
tirely ftopped. As foon as this is the cafe, a circular incifion ig) 
to be made through the integuments at the infertion of the) 
deltoid mufcle into the humerus. An affiftant then draws 
the {kin a little back, and at the edge of the retracted fkin} 
the mufcles are to be cut in a circular direCtion to the bone. | 

If the artery has not been taken up at the beginning of 
the operation, it is now to be fecured, as well as any branches 
which come in the way. 

The amputation-knife is now to be laid afide, and the! 
reft of the operation finifhed with a ftrong fealpel. A per-3 
pendicular incifion is next to be made ata little diftance 
trom the outfide of the artery, beginning at the acromion,_ 
and terminating in the circular incifion, cutting as deep as7 
the furface of the bone. A fimilar incifion is to be made 
upon the back part of the arm, fo that the flaps may be™ 
nearly of an equal breadth. ‘The arterial branches are) 
here to be fecured ; the flaps are to be feparated from the™ 
bone, guarding againft wounding the trunk of the artery 5. 
the flaps are to be fupported by an affiftant ; andthe capfu- 
lar ligament of the joint is to be cut from the fcapula: and™ 
thus the arm will be entirely feparated. 

‘After the arm has been feparated, any arteries which ap- 
pear about the joint are to be tied, and all the ligatures’ 
brought over the edges of the wound. ‘lhe parts ate to be | 
cleared of clotted blood, and the two flaps drawn ower the’ 
wound, | 
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wound, and fecured by the twifted future. A pledget of that inftead of amputating at the cavity of the joint, the-Amputa- 
lany emollient fhould then be applied, and a fufficient cus furgeon fhall think proper to operate upon the body of the ting at the 
fhion of lint, with a comprefs of old linen, put over the bone, flaps are to be formed as above, and the bone is to: be thie a 
whole. A moderate prefure is next to be applied by a divided by means of a {mall fpring faw, fig. 122. watriee « 
flannel roller; by which the parts will be fupported; their The amputation ef the thigh, at the hip joint, has always ——\——~ 
‘union facilitated, and matter mof likely prevented from be- been confidered as one of the mott formidable operations in , 4'6 
ing lodged. The treatment is then the fame with that af- 


furgery ; fo much fo, that very few cales appear on record ie Fs hip 
ter amputation in other parts of the extremities. For two aa 
or three days after the operation, it is neceffary that an af- 
fiftant fit with the patient to comprefs the artery in cafe a 
bleeding fhould enfue. 

When it is neceffary to amputate the whole hand, the 
operation may be performed at the writt, fo as to leave as 
much of the member as poffible; and the fame rules hold 
here as in amputating at any of the reft of the joints. ‘The 
‘tourniquet is to be applied to the artery in the arm, and 

the cure is to be completed by the firft intention. When 
‘any of the carpal bones are affected, the fore will not heal 
till they either work out by fuppuration, or are cut out by 
the knife. When the middle of any of the metacarpal 
bones is difeafed, while their extremities are found, the 
trepan may be applied, and the difeafed parts removed, while 
the remaining found parts are preferved. But if the whole 
bodies of one or two of thefe bones be affected, while the 
reft remain found, all the affected boncs ought to be remo- 
ved. In performing the operation, an incifion is to be 
made along the courfe of the part affeted ; and if the ope- 
trator have it in his choice, the incifion fhould be made upon 
the back part, fo as to fave the great veffels and nerves fitu- 
ated in the palm. The integuments are then to be diffeéted, 
and turned to each fide; after which the difeafed bones or 
parts of bones are to be removed, guarding as much as pof- 
fible azainft wounding the principal arteries or nerves which 
lie near them 

The difeafed parts are next to be feparated; any arte- 
yies which happen to be cut are to be fecured; and, on ac- 

‘count of the free communication which they have with 
neighbouring branches, they ought to be tied at both cut 
ends. If after this-a bleeding ftill continue, comprefs, ftyp- 
tics, and other remedies proper for {topping blood, are im- 
mediately to be ufed. ‘I'he fides of the wound are to be 
brought together, and an attempt made to cure them by 
the firft intention. 

In amputating the fingers, it was formerly the practice 
eto operate upon the bodies of the bones in the fame manner 

as in the larger extremities; but at prefent the removal at 
the joints is more frequently practifed. 

In performing the operation, itis necefary to fave as 
much {kin as may cover the flump, and this ought to be 
done wpon the fide next the palm, fo as to suerd againtt 
the effets of fri@ion. "he general fteps of the opera- 
tion are the fame with thofe for amputation of the larger 
joints. 

A circular incifion is to: be made on the finger by a 
crooked biftoury, about the middle of the phalanx, and it 
may be carried at onee to the bone. Another iacifion is to 
be made with a common {ealpel at each fide of the finger, 
peginning at the circular one and continuing it to the joint, 
by which two flaps will be left to cover the ftump. ‘The 
ligaments of the joint are now to be divided, and the bone 
removed. The blood-veffels are to be fecured by ligature, 
and the flaps exaétly applied to each other; but in order to 
prote&t the end of the bone completely, a {mall portion 
may be:cut from the uppermoft flap. The flaps.are to be 
retained by adhefive plafter, or by the- twifted: future ; but 
if the latter, be ufed, the tendons ouzht to be avoided: O- 
ver the fore an emollient pledget is to be applied, and 


‘then a oomprefg and rollér. “If the difeafe be fo fituated;. 


of its having ever been put in practice. In the Medical 


Commentaries of Edinburgh, an inftance is recorded where 
the thigh was amputated at this joint, and where the pa- 
tient furvived the operation 18 days, and then died from a 
different caufe, when all rifk of hemorrhagy was over, and 
when the fore had even a favourable appearance, which 
fhows at leaft that the operation has been done with fafety- 
It certainly ought never to be done, however, unlefs as the 
laft refource, and. when the life of the patient is in abfolute 
danger ; and then only when as much fkin and mufcles 
can be faved as will cover the fore, and when there is alfo- 
a probability of being able to ftop the hemorrhagy, and pre- 
vent it from returning. 

When the operation is to be performed, the patient is to- 
be laid upon his back on a table, and properly fecured by 
affiftants; one of whom fhould be ready with a firm cufhion 
to prefs, if neceflary; upon the top of the femoral artery, 
juft after it paffes from behind Poupart’s ligament to the 
thigh. A longitudinal incifion is now to be made through: 
the fkin, bezinning immediately under the ligament, and 
continuing it downwards along the courfe of the artery for 
about fix or feven inches. ‘lhe aponeurofis of the thigh is 
then to be divided by gentle {cratches til! a furrowed prebe 
can be introduced, when the opening is to be dilated by~ 
means of a fcalpel, till two or three inches of the artery 
be laid bare. A ftrong ligature is now to be put un- 
der the artery by the affiftance of a curved blunt-pointed: 
needle. ‘ 

The part where the ligature fhould be paffed is immedi» 
ately above the origin of the arteria profunda; for it that: 
artery be not affected by the ligature, the patient might fuf- 
fer by the lofs of blood during the reft of the operation. . 
The livature is now to be fecured by a running-knot: Ans 
other liyature is to.be introduced a little below the formers. 
and likewife fecured ; the artery is then to be divided be- 
tween the ligatures. A circular-incifion is now to be mede- 
through the integuments of the thigh, about fix inches from : 
its upper end. ‘he retracted {kin is then to-be pulled at- 
leaft an inch upwards; and at the edges of it the amputa- 
ting knife is.to be applied, fo as to eut the mufcles down to- 
the bone. ‘I’his being done, a.cut is to be made upon the 
potterior part of the thigh, beginning a little higher than 
the great trochanter, and continuing it down to the circular 
incifion, and- as. deep as: the joint. A fimilar cnt is to be 
made on the anterior part of the thigh, at a {mall diftance 
from the artery, and this reaching likewife. down to the 
bore. he two mnufcular flaps are to be feparated from 
the bone and joint, and held back. by an affiftant. Eve- 
ry artery which appears is now to be fecured. Then the- 
capfular ligament, and next the round one, are to be fepa- 
rated from the acetabulum; by which means. the limb wi!l 
be removed from the bedy. The acetabulum and neigh- 
bouring bone are next to be examined ; and if they appear 
found, the cafe will be more favourable ; but at any rate, a 
cure is to-be attempted by the firft intention. For which 
purpofe, after removing -all the clotted Blood from the fur- 
face of the wound, and bringing the ligatures over the edges 
of the fin, the mufcles: are to. be placed as nearly as pof 
fible in their natural fituation ; and drawing the flaps toge. 
ther, fo’as to cover the wound in the moft accurate mannery., 
they are to be kept in this fituation by adhefive plafter, and’ 
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‘by the twifted Toture and other dreflings, as in amputeting 


at the under part of the thigh. ‘The dreffings are to be re- 
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vound the ‘bedy, and fpirally over the flump, and fecured. 
‘The patient is then to be laid in bed on the found fide, and 
treated as for amputation in other parts of the body; only 
that greater attention is neceffary, as there is no affiftance 
from a tourniquet. Uncommon attention will alfo be necef- 
fary to prevent inflammation, and every {ymptom of fever 
which may facceed to the opération. 

When the foot is fo much dileafed as to require amputa- 
tion, the operation might ! e performed at the point of the 
ankle; but for the reafons civen, when treating of am- 
putation of the leg, it is found better to do it above 
the ankle. When a confiderable part remains iound, it 
ought to be faved. If any of the tarfal bones are affected, 
thefe are to be removed. When the middle or whole body 
of any of the metatarfal bones are difeafed, they are to be 
removed in the fame manner as directed for fimilar opera- 
tions in bones of the hand; and if even two of them re- 
main_fourd, provided they be fo placed as to fupport the 


toes, they ought to be preferved, as it is known that, by - 


proper treatment, an offeous matter may a‘terwards fill a con- 
fiderable part, if not the whole, «f the void ; or if any cavi- 
ty remain, it may be fo ftuffed that the ufe of the foot may 
ftill be enjoyed. | 

In periorming an operation of this kind, the patient 
thould be laid upon a table, and the tourniquet applied in 
the ham to prevent hemorrhagy. An incilion is then to 
be. made along the affected part ; and it the feat of the dif- 
eafe admit it, the incifion fhould be made upon the upper 
fide of the foot fo as to fave the fole. The integuments 
are to be feparated and turned to each fide, to allow the af- 
fe&ted parts to be completely removed. 

The principal veffels and nerves are to be faved as much 
as poffible ; but if any particular artery be cut, it 1s to be 
Secured, and the part treated as after the removal of fimilar 
parts of the hand. . 

The amputation of the toes is exactly fimilar to that of 
the fingers. 


Sect. V. Of removing the Ends of Carious Bones ia the 
Foints. ee 


In compound fraétures, the ends of bones, when they 
protruded in fuch a manner that they could not other- 
wife be returned, have frequently been fawed through ; and 
their place has frequently been fupplied by a renewal of 
bone, fo as to preferve the ordinary ule of the limb. Many 
cafes have likewife happened, where a large part of the bo- 
dy of the bone has been thrown out by fuppuration, and its 
place fupplied ; and a few are upon record, where either thé 
whole of a bone, or that end next the joint, has been thrown 
out, and its place filled up with callus, fo that no inconve- 
rience has been felt. From thefe circumftances, Mr White 
of Manchefter was led to preferve an arm by fawing off the 
head of a difeafed humerus ; and Mr Park of Liverpool, ta 
fave a limb, by fawing off the ends of the bones, in a cafe 
of white fwelling of the knee. When therefore it happens 
that the end of a bone is difeafed, while the other parts 
are found, the difeafed part may be removed, and the found 
one faved, fo as in a great meafure to preferve the free ufe 
of the limb. 4 

In performing the operation, the firft ftep fhould be, to 
ufe fuch means as may enable the operator to have a full 
management of the circulation of the part affected. ‘Then 
a lonvitudinal incifion of fufficient length, and perhaps ano- 
ther acrols it, may be neceflary to be made through the foft 
parts of the joint; and this opening ought to be at a di- 
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flance from the large blood-veffels, that they may” bein no Di 
danger of being injured. After-the end of the dieafedi™ 
bone is fufficiently laid bare, it is either to be brought a 
out af the joint, or a f{patula or fome other proper 
fubflance is to be introduced between the bone and foft 
parts, fo as to defend the latter in time of fawin» tthe bone, 
After the difeafed part of the bone is removed, the arterial 
branches are to be fecured, and the wound treated like ang: 
other wound of equal fize. 

During the cure the limb oucht to be kept in the potture 
moit favourable for the removal of the bone, and atfte:wards 
for the prefervation of the natural motion of the jeoint 

In this way a limb may fometimes be faved whiich would 
otherwife have been removed. But though the removal 
of the difeafed end of one bone may be readily effected, the 
removal of all that part of the bones which enters into the 
compofition of a joint muft be atcended with fo. much in- 
convenience, that it can feldom be ufeful, unlefs it: be where 
the ends of bones are deftroyed by external violence; for 
then it appears that this operation may be performed with 
confiderable fuccefs. 


Cuap. XXXV. Of Diminifbing Pain in Surgical 
Operations. 


_ Tue pain induced by furgical operations may Ine leffened 
in two different ways. ‘The firft 1s, by diminifhimg the na- | 
tural fenfibility of the fyftem ; and for this purpofe: narcotics 
of different kinds, and particularly opium, have | «een ufed 3 
but thefe are apt to induce difavreeable fymptoms;, efpecial- 
ly ficknefs and vomiting, which might be attended! with bad 
confequences after fome operations. ‘They are therefore 
{cldom employed before an operation. When, however, 
they are given immediately after it, and repeated as circum. § 
{lances may require, they often give great relief, : 
‘Che other method of diminifhing pain is, by lcfilening the | 
fenfibility of a particular part of the body. Ltt has long | 
been known, that the fenfibility of any part mayy not only | 
be leffened, but entirely fufpended, by compreffing the | 
nerves which fupply it. From a knowledge of this circume | 
ftance, an inftrument (fig. 123.) was invented fiome years ’ 
ago by Mr James Moore of London, by which the princi- } 
pal nerves of a member might be fo compreffed as to render © 
the parts below perfeétly infenfible. «\ difficulty,, however, | 
arifes here; for as the nerves muft be compreffed at leaft | 
an honr previous to the operation, in order to render the _ 
parts quite infenfible, and as it is extremely difficullt to com- 
prefs the nerves without at the fame time afferéting the | 
veins, the latter are therefore in danger of being burft. 'To 
prevent this inconvenience, Mr Moore propofes tto open a 
vein; but this might be attended with bad confequences in 
weakly conftitutions. Belides, it is faid, that by comprefiing 
the nerves in this manner, although lefs pain may |be felt in 
the time of the operation, it is proportionally greater after 
the compreffion is removed. In certain parts of ithe body, 
however, where fufficient compreffion can be :made upon 
the nerves without acting much upon the veins,, it would | 
appear that the method may he praétifed with advantage ; | 
though it has not yet been done, excepting in a few in- 
ftances. 


Cuar. XXXVI. - Of Bandages. 


Tue proper application of bandages is an objeGt of great 
umportance in furgery : and though dexterity is @nly to be _ 
acquired in this branch by practice, yet a few general 


rules may be found ufeiul. Bandages are empiloyed tor _ 
the retention of dreflings, for ftoppmg hemorrhagiies, for re- 
7 moving 
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moving deformities, and for effeting the union of divided 
parts. ‘They ought to be formed of fuch materials as are 
fufficiently firm, while, at the fame time, they give no un- 
eafinefs to the parts to which they are applied. T’hey may 
be compofed either of linen, cotton, or flannel. Of late 
years the two laft have been preferred by many for their 
warmth and elafticity, on which account they are certainly 
moft proper, efpecially in winter; and likewife in cafes 
where the parts are liable to {welling and inflammation, as 
in wounds, luxations, and fraétures. Befides, they more 
readily abforb any moifture which maybe difcharged from 
the fores, 

When firft applied, they fhould be clean, fufficiently 
ftrong, and as free of feams as poflible. They fhould be fo 
tightly applied as to anfwer the purpofe for which they are 
intended, without being in danger of impeding the circula- 
tion. ‘They fhould be applied in fuch a manner that they 
may be eafily loofened, and the parts examined with as 
much accuracy as poffible; and they fhould be laid afide 
as foon as the purpofe for which they are intended is ac- 
complifhed ; for when longer continued, they frequently 
impede the growth of the parts. upon which they are ap- 

lied. 

With refpe& to bandages for particular parts, we fhall 
begin with the head, and ‘then proceed to the trunk and 
extremities. The cowvre-chef of the French, which is a 
fquare napkin folded cornerwife, is moft frequently ufed 
where a bandage is wanted for the head; but a nightcap, 
having a band to go round the head, and another to tie un- 
der the chin, appears to be more fuitable for this purpofe. 
For making compreffion on any particular part of the head, 
as for ftopping of bleeding veflels, the radiated bandage may 
be employed. 

For keeping the edges of wounds together, as in cafes of 
longitudinal cuts of the head, or of any other parts, the uni- 
ting bandage is ufually employed, and is always to be pre- 
ferred to futures, where it retains the edges of the wound 
with fufficient exa€nefs. For retaining dreffings upon the 
eyes, feveral turns of a roller have been ufed, and it is term- 
ed monoculus or binoculus according to its being applied to 
one or both eyes ; but the cowwre chef, and the nightcap al- 
ready mentioned, are lefs apt to flip, and therefore found 
more convenient for this purpofe. 

For fra&tures of the nofe, or wounds there, or on any 
other part of the face, the uniting bandage anfwers beft. 
And in-cafes of fra€ture of the lower jaw, a four-headed 
rolier is moft convenient: the hole in the centre of the rol- 
ler receives the chin, and affills in preventing the bandage 
from fhifting. The two upper heads are to be carried 
back wards ; and being made to pafs each other at the occi- 
put, they are afterwards brought once or twice round the 
head, ‘The two under heads of the roller being refleGted 
over the chin, are then to be turned upwards and fixed on 
the upper part of the head. 

The bandages neceffary for the neck are; the machine al- 
ready mentioned after the operation of bronchotomy, and 
one ufed in cafes of wry neck. For every other purpofe 
of bandaging a common roller may anfwer perfe@tly well. 

For fractures of the fcapila the application of a long rol. 
ler may be of fervice. 

For retaining dreffings upon the thorax the napkin and 
fcapulary are commonly, and very properly ufed ; and when 
the mapkin is employed merely for retaining dreffings, it 
needi not be longer than to pafs once round the body ; but if 
it be ufed for making preffure over a fraGtureéd rib, it ought 
to pafs two or three times round. For both purpofes ita 
breadth ought to be fix or feven inches for an adult. 

The fame kind of bandages is alfo ufed for making pref. 
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fure on the abdomen, as in cafes of umbilical or ventral her- Method of 
nia; and to keep the bandage properly placed, a fcapulary ad ane 
is ufed for preventing it from flipping down, and one or two a 
{traps connected with it behind, are brought between the 423 
thiohs, and fixed to it before to prevent it from moving up. Fer the 

A bandage of flannel, and different kinds of belts, are con-b¢lly- 
trived for compreffing the abdomen in the operation of tap- 
ping ; and truffles of various conftru@tions are ufed for the re- 
tention of the protruded bowels in cafes of hernia. 

Bandages of cotton or flannel are ufed for {upporting the For 
{crotum in the various difeafes which may occur there, asfcrotum 
well as after the operations performed upon it. ar pent, 

One of the beft bandages for the penis is a linen or cotton 
bag, fixed by a roller round the body. ars 

For retaining dreflings about the anus, or between that For the 
part and. the fcrotum, the T bandage is commonly ufed ;208. 
and it is made either with one or two tails, according to the 
fituation of the part to which it is to be applied. 4216 

In fimple fractures, and moft of the other difeafes of the For frac- 
arm, fore-arm, and hand, the roller is the bandage common-‘UFCs- 
ly ufed; but in compound fra€tures of thefe parts, as well as 
in the different kinds of fraétures of the lower extremities, 
the 12 or 18 tailed bandage is neceflary. ary 

For longitudinal wounds of the-extremities, the uniting For wounds 
bandage is ufed with the fame advantage as has been alrea-of the ex- 
dy mentioned for wounds of a fimilar nature upon thee™tct 
head. 
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Cuap, XXXVII. The Method of opening a dead Body. 


Surceons are often called, in order te inveftigate the 
caufe and feat of difeafes and death, either by the relations 
of the deceafed, or the magiftrates to whom a repoit is to be 
made ; therefore, at the time of performing this operation, 
minutes fhould be taken of what is obferved. The inftru- 
ments, and all things neceffary, fhould be difpofed in order, 
as for any other operation ; as knives, a razor, a great and 
{mall faw, f{ciffars ftraight and curved, elevators, needles 
threaded, fponges, tow, faw-duft or bran, bafons with wa- 
ter, towels, and receivers for the vifcera when they are to 


“be taken out of their cavities The body is to be laid upon 


a fuitable table, advantageoufly placed for the light, having —- 
a cloth thrown over the parts which decency demands fhould 
be concealed, efpecially in females. 

When it is intended only to infpe& the abdomen and its 
contents, a longitudinal incifion from the xiphoid cartilage 
to the os pubis, interfected by a tranfverfe one at the navel, 
will give a fair opportunity of anfwering thefe purpofes, 
when the angles are reverfed. Should it be required to exa- 
mine all the three cavities, and the parts contained in them, ‘valk 
we are to begin by opening the head, making an incifion Method of 
quite crofs to the bone, from ear to ear; which feCion is opening 
preferable to the crucial, commonly made on this occafion :‘%¢ ¢'@- 
then the {calp may be eafily difeGed from the full, and turn" 
ed down over the face, and towards the neck, giving room for 
the faw. ‘The head maft be held very fteadily by an affiftant 
during the fawing, which fhould be begun on the middleof the 
frontal, proceeding to each temporal bone, and fo to finith- 
the circle upon the middle of the occipital bone ; which may 
generally be done conveniently enough, by raifing the head 
and inclining it forward after having proceeded as far as 
this bore ; or the body may then be turned prone, fhould 
that pofture be found more convenient to complete the circle, 
The cap of the fkull is then to be raifed with the elevator, 
occafionally cutting the adhetions of the dura mater; after 
this the encephalon is to be removed, carefully feparating 
the other attachments of the membrane. 

Tn order to bring the thorax and abdomen, with the parts 
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Method of contained in thefe cavities, under one view, an incifion is to 
Won oak be made on each fide of the fternum, in the courfe of the car- 

ca ouy.,- . ’ s * . , 
tilages of the ribs which aré annexed to it ; diffeéting from 

429 thence the mufcles with the teguments, the {pace of two or 
Of opening three inches towards the fpine; then cutting through the 
niet cartilages, which will be feen, and eafily divided with a 
men, | Knife alittle curved near the point ; then the incifions are to 

be continued from the fternum through the abdominal cavi- 
ty, in an oblique direGtion, to each ilium or inguen; after 
which the claviclés are to be feparated from the fternum, 
or this bone divided at its fuperior cartilaginous junction, 
with a ftrong knife; diffe¢ting it from the mediaftinum, and 
turning it downwards with the mutcles, &c. of the abdo- 
men. This is the moft eligible manner of opening thefe 
cavities, and gives an dpportunity of fewing them up with 
a better appearance for any perfon’s view afterwards. That 
kind of ftitch called by fempftrefles the herring-bone or 
flat feam has a very pretty and neat effect upon thefe oc- 
cafions.  * ; 

If it is propofed to take out the thoracic and abdominal 
vifcera together, for further examination, the diaphragm is 
firft to be cut down to the {pine on both fides; then, to 
avoid being incommoded with blood, &c. two very ftrong 
ligatures are to be paffed round the cefophagus and large 
blood-veflels, in which the trachea may be included ; tying 
them ftrait, and then dividing thefe parts between the liga- 
tures: the fame meafures are to be taken in refpeét to the 

. inferior veffels upon the lumbar region, a little above the bi- 
furcation of the aorta, includitig the vena cava; and alfo 
upon the rectum. After having obferved thefe precautions, 
the vifcera, with the diaphragm, are to be removed by a 
wary diffeCtion, all the way clofe to the fpine ; and by 
gently drawing them at the fame time, the feparation will 
be greatly facilitated. 

When the thoracic and abdominal vifcera are to be taken 
out feparately, in the firft cafe ligatures mutt be made, as 
have been defcribed upon the veflels, &c. juft above the 
diaphragm, and in the other juft below it, and upon the 
4zo—s rectum. 

‘When the. Should we be called upon to perform this office when the 
body is be- body is become very putrid, it will be abfolutely neceflary 
tid hove 1o8@ have fuch parts of it well wafhed with warm vinegar and 
istobe ma.brandy, and then fprinkled with lavender-water or fome 
maged.  fuch edoriferous antiputrefcent liquor, before the examina- 
_tion, in erder to correét the ftench, and defend us againit the 
noxious quality of the efluyia ; a precaution, the negle& of 

which may be attended with very direful effects. 


Cuap.. XXXVIL Of Embalming dead Bodies. 


Iw the early ages of the world, the practice of embalm- 
ing dead bodies was very. common, particularly among the 
Egyptians ;. but it has long been difufed in almoft: all coun- 
tries, except for great perfonages. See Emaaumine. The 
following direGtions are taken from’ Mr Gooch, to whom 
they were communicated by a perfon.of great character, and 
well acquainted with the modern. practice of embalming in 
this kingdom, 

After evifceration, as has.been dire&ted in opening a dead 
body, and continuing the incifion farther upwards, even into 
the mouth, and, if practicable, without cutting the {kin of 
the neck, all the cayities.are to. be well cleanfed, and the 
humidity fucked up with fponges, then wafhed with tind. 
myrrhe, and filled with a fpecies compounded of fragrant 
herbs, aromatic drugs, and. gums reduced to powder ner 
very fine, firft reftoring the heart to its former refidence, af- 
ter having opened its ventricles, cleanfed and wafhed them 
with the tincture, ftuffed them with. the fpices,, and fewed 
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them up; 
with the glover’s or fpiral future, Large and deep incifions 
are alfo to be made in all the moft flefhy parts, cleaning and 
wafhing them with the tinéture in the fame manner,-filling 
them with the antifeptic fpices, and ftitching them up. 
Then the head, trunk, and limbs, are to be perfeétly well 
covered with cerecloth ; putting a piece under the chin, to 
be fecured by fewing on the top of the’ head, after having 
well adju‘ted the cap of the fkull, fewed the fcalp together, 
and cleaned the mouth, as has been direéted for the other 
parts, and putting in fome of the {pices. ‘The cerecloth is 
to be prepared, according to art, with a compofition made 
of wax, rofin, ftorax, and painter’s drying oil, After the 
application of the cerecloth, with great care and exactnels, 
cut into fuitable pieces according to the refpective parts, 
and clofing them well everywhere, the face being clofe tha 
ved, is to be covered with fome of the above compofition 
melted, and laid on with a brufh of a proper degree of heat, 
and of a moderate thicknefs ; which may have a faint flefh- 
colour given it with vermilion; and when it is grown cold and 
{tiff upon this part, it may be lightly covered with hard 
varnifh; or this varnifh, applied thick, may_here ferve the 
purpofe alone. A cap is to be well adapted to the head, fall- 
ing down upon the neck, and to be fewed under the chin, 
making a few circular turns about the neck with a roller of 
a proper breadth. All the reft of the corpfe is to be inclofed 
in a fheet, to be artfully cut, and fewed on very clofe and 
fmooth, with the fineft tape, and the flat /eam mentioned in 
the preceding chapter ; over which an apprapriate drefs is ta 
be put, as the relations or friends think fit to direét and ap- 
point, and then laid into the coffin, which fhould be in rea- 
dinefs: but when it is fome great perfonage, who is to lie in 
ftate for public view before the funeral rites are folemnized, 
the drefs muft be appropriated to his dignity and character. 
'Mhe brain and other vifcera are to be put with fome of the 
{pices into a leaden box. Sometimes the heart, prepared 
as has been-direéted, to preferve it from putrefaction, Is des 
pofited in an urn by itfelf. 
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Pirate CCCCLXXXVIL Fig. 1. A lancet and canula 
for difcharging the contents of an ablcefs by means of a fe- 
ton. See n® go. 

Fig. 2. A direGtor for difcharging the contents of an ab- 
{cefs. See n° 50. 

Fig. 3. An abfcefs lancet. 

Fig. 4. A forceps for extracting polypi. See n® 113. 

Fig. 5. A flit probe for conducting a ligature to the root 
of a polypus. See n° 114. 

Fig. 6. A ring for affifting in fecuring a ligature upon. 
the root of a polypus, See n° 114.. 


Fiz. 7. A double canula for fixing a ligature upon the. 


root of a polypus. See n° 114, 

Fig. 8. The moft.approved form.of a lancet for the ope- 
ration of blood-letting. See n°-131. 

Fig. 9. A jugum cervicis, recommended by. fome. prattie 
tioners in venefection in the neck; See no 137. 

Fig. 10. A bandage for making compreflion after pers 
forming the operation of arteriotumy at the temples. See: 
n? 145. 

Fig. 11..A fearificator with 16 lancets, ufed.in the ope. 
ration of cupping. See n° 146. 

Fig. 12. A cupping-glafs.. See n° 147. 

Fig..13. A.feton needle, See n° 153. 

Fig. 14. The common crooked needle ufed in making fu- 
tures. See n°? 1f4. 

Fig. 15. a).4), Two pins. of different forms ufed in the 

twilted. 
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The firft commonly made of fil- 
See n& 


om, 
°F ig. 16. The tourniquet now moft generally ufed. _ See 

n° 160. 

Fic. 17. The tenaculum ufed in fecuring the mouths of 
bleeding veffels. See n° 162. 

Fig. 18. A common fcalpel. See n° 174- 

Fig. 19. A large lancet ufed for opening cavities of diffe. 
rent kinds. See n° 174. 

Fig. 20. A blunt-pointed biftoury. See n° 174. 


Prare CCCCLXXXVIIL. fig. 21. A rafpatory for re- 
moving the pericranium in the operation of the trepan. See 
n 186. 

Fig. 22. The trephine with all its parts connected and 
ready for ufe. a, The centre-pin, which can be raifed or 
depreffed by the flider 4. ¢, ‘The part where the faw is 
united to the handle by means of the fpring d. See n° 
186. . 

Fig. 23. Handle of the trepan into which the head of 
the trephine is to be inferted at a. See n° 186. 

Fig. 24. A perforator, which can be joined to the handle 
either of the trephine or trepan. See n° 186. 

Fig. 25. A brufh for cleaning the teeth of the faw. 
See n° 186. 

Fig. 26. Forceps for removing the piece of bone when 
nearly cut through by the trephine or the trepan. See n® 
186. 

Fig. 26. a, A levator alfo employed in removing the 
piece of bone. See n° 186 

Fig. 26. 6, Lenticular for fmoothing the ragged edge of 
the perforated bone. See n° 186. 

Fig. 27. A common probe. See n° 187. 

Fie. 28. A direGtory. See ne 187. 

Fig. 29. A fpeculum ufed for keeping the eyelids fepa- 
rated, and the eye fixed, in performing various operations 
upon that organ. See n° 205. 

Fig. 30. A flat curved hook for elevating the upper eye- 
Kid, and fixing the eye, in performing various minute opera- 
tions upon its furface. See n° 205. 

Fig. 31. A couching needle. Seen? 216. 

Fig. 32. A couching needle for the right eye, fitted for 
the operator’s right hand. See n° 217. 

Fig. 33- A knife for extracting the cataract. See n® 
218. 

Fig. 34. A flat probe for feratching the capfule in ex- 
tracting the cryttalline lens. See n° 218. 

Fig. 35. A flat probe or {coop for affifting in removing 
the cataraét. See no 218. ' 

Fig. 36. A knife for extracting the catara&t from the 
right eye. See n° 218. 

Fig. 37. One of Anel’s probes fer removing obftruétions 
of the lachrymal duéts. See n° 224. 

Fig. 38. A fyringe and pipe (by the fame) for injecting 
a liquid into the lachrymal dudts. See n° 224. 

Fig. 38. a, A crooked pipe which fits the fyringe. See 
n° 224. 

Fig. 39. Aninftrument for comprefling the lachrymal fac. 
See n° 226. 

Fie. 40. A trocar and canula for perforating the os un- 
guis in the operation for fiftula lachrymalis See n° 229. 

Fig. 43, 42) 43- Inftruments employed by Mr Pellier in 
the operation for fiftula lachrymalis. Fig. 41. A conduc- 
tor tor clearing the nafal du&. Fig. 42. A conical tube to 
be left in the du@. Fig. 43. A compreffor for fixing the 
See n° 230. 


‘lip in the operation for hare-lip. 
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Fig. 44. A trocar for making an artificial parotid duct. 
See Chap. XVI, Se&. i. 

Fig. 45. Forceps fometimes ufed for laying hold of the 
See n° 231. 

Fig. 46. A pair of ftrong {ciffars ufed in the operation 
for hare-lip. See n° 231. . 

Fig. 47. Pins ufed in the operation for hare-lip. See n° 
231. 

Fig. 48. Gum-phleme. See n° 232. 

Fig. 49. A trocar for perforating the antrum maxillare. 
See Chap. XVI. Se&. vi. 

Fig. 50. An inftrument ofa tubular form for perforating 
the antrum maxillare. See as directed in Fig. 49- 


Prare CCCCLXXXIX. Fig. 51. n° 1, 2, 3s dy 5 
1, A file for removing inequalities upon the teeth. 2, 35 
45 5, Different forms of inftruments for removing tartar, &c. 
from the teeth. See n° 235. : 

Fig. 52. n° I,-2, 3- 1, 25 Inftruments for ftuffing a 
hollow tooth. 3, The handle which fits the different in- 
{truments reprefented by fig. 51, 52- See nz 337; 

Fig. 53. Inftrument termed a key for extracting teeth. 
See n° 338. 

Fig. 54. Forceps for extraéting teeth. See n° 338. 

Fig. 55. A punch or lever for extra@ting ftumps of teeth. 
See n° 338. 

Fig. 56. Mr Chefelden’s needle, with an eye near the 
point, for tying a knot on {cirrhous tenfils. See n@ 
242 

Fig. 97. A fpeculum oris firlt propofed by Mr B. Bell. 
See n°? 244. 

Fig. 58. Mr Mudge’s inhaler for conveying fteams of 
warm water, &c. to the throat and breaft. See Chap. XVII. 
Sect. xi. 

Fig. 59. A fcarificator for fcarifying the amygdale, and 
for opening abfceffes in the throat. See Chap. XVII. 
Set xi. 

Fig. 60. Forceps for extracting extraneous fubftances 
from the outer paflage of the ear. Seen” 246. 

Fig. 61. A fyringe for wafhing the outer paflage of the 
ear. See n° 247. 

Figs. 62, 63. Inftruments ufed for concentrating found in 
cafes ot deafnefs. See n° 249. ° 

Fig. 64. A tube by which the Euftachian tube may be 
wathed in certain cafes of deafnefs See n° 250. 

Fig 65. An inftrument for perforating the lobes of the 
ear. Seen‘ 251. 

Fig. 66. An inftrument recommended by Mr B. Bell for 
fupporting the head after the operation for wry-neck. See 
n° 253. 

Fig. 67. An inftrument invented by Dr Monre for fixing 
the canula after the operatien of bronchotomy. See n° 254. 

Fig. 68. A glafs for drawing milk from the breafts of 
women. See Chap. XX 

Fig 69. A filver canula for carrying off pus collected in 
the'thorax. See n° 262. . 


Prats CCCCXC. Fig. 70. A bandage for the paracen- 
tefis of the abdomen, originally invented by the late Dr 
Monro, See n° 264. 

Fig. 71. The common round trocar, with a triangular 
point for tapping tor the afcites. Seen 264. 

Fig. 72. Mr André’s lancet-pointed trocar, the canula of 
which is made of two hollow plates ot fteel {crewed together 
at the larger extremity. See n° 264. Aa, 

Fig. 73. A dire€tor ufed in the operation for hernia. See 
n° 278. 

Aaz Fig. 
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Fig. 74. A [pring trufs for an inguinal or femoral hernia practitioners in the operation for fiftula in ano. See Explana 
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benny Fig. 75. A {pring trufs for an inguinal or femoral hernia 


_ extra€ting ftones from the urethra. 


of both fides. Seen® 247. 

Fig. 76. A fpring trufs for an umbilical hernia. 
n° 244. 

Fig. 77. Mr André’s trocar for evacuating the contents 
of an encyfted hydrocele. See n° 299. 

Fig. 78. Mr B. Bell’s trocar for operating in hydrocele. 


See 


. See n° 299. 


Fig. 79. A fufpenfory bandage for the fcrotum. See 
n° 2909. 

Fig. 80. A ftraight-edged fharp-pointed biftoury. See 
n° 304. 

Fig. 81. A bag of refina elaftica, with a ftop-cock and 
fhort pipe, which fits the canula of the trocars fig. 77, 78. 
for the purpofe of inje€ting wine and other fluids into the 
cavity of the tunica vaginalis. in the cafe of hydrocele. See 
n° 306. 

Fig. 82. A found ufed in fearching for the ftone. 
n° 321, 

Fig. $3. A grooved ftaff for the operation of lithotomy. 
See n° 332. wee 

Fig. 84. A cutting gorget. See n° 332. 

Fig. 85. A double gorget invented by Dr Monro. See 
n° 332. 

ie 86. Extracting forceps, See n° 332. 

Fig. 87. A feoop. See n° 332. 

Fig. 88. A grooved ftaff for the operation of lithotomy 
in females. See n° 334. 

Fig. 89. A tube containing a pair of elattic forceps for 


See n° 336. 


See 


Prats CCCCXCI. Fig. 90. A jugum penis ‘ufed in 
cafes of incontinence of urine in men. See n° 338. 

Fig. 91. Peffaries for fupporting the uterus in cafes of 
prolapfus uteri in females. a@, A peflary of wood or ivory. 
4, One of refina elaftica. See no 338. 

Fig. 92. A receiver, which has been lately ufed with ad- 
vantage in cafes of incontinence of urine in the male. See 
n® 3384 

Fig. 93. A receiver, which has been lately ufed, in a few 
cafes, with advantaze in the female. See n° 338. 

Fig. 94. A catheter fora male. See n° 340. 

Fig. 95. A catheter for a female. See n° 340. 

Fig 96. Abougie. See n° 345. 

Fig. 97. Mr Hunter’s cauftic condu€or. 

Fig. 98. A biftoury ufed in the operation for phymolis. 
See n° 347. 

Fig. 99. A biftoury ufed in amputating the penis. See 
Chap. XXIX. Se&, iv. 

Fig. 99. a, A filver canula for condudting the urine af- 
ter amputation of the penis, See Jd. 

Fig. roo. A biftoury, with a probe of flexible filver join- 


ed to it, to be ufed in the operation for fiftula in ano. See 
n° 3 


355+ 
Fi g. 101. A biftoury, which has. been lately uled by fome 


Fig. 102, A wire of filver or lead, with a tube of the 
fame metal, for laying open a fiftulainano See n° gre, 

Fig. 103. A bandage for fupporting the erd of the rece 
tum in cafes of prolapfus ani. See Chap XXX. Se. vii. © 

Fig. 104. Mr Park’s leather-cafe for {upporting the fore. 
arm after luxations of the joints or tra@tures of the bones of 
the fuperior extremities. See n° 392. 

Fig. 105. a, 6, Splints of wood glued to leather, and af- 
terwards cut, as reprefented in the figures. ‘They are ufed 
for fra€tures of the bones of the extremities, particularly for 
thofe of the fore-arm or leg. See n° 397. 

Fig. 106. Reprefents a fractured limb dreffed with an 
eighteen-tailed bandage, and placed in the manner recome 
mended by Mr Pott. See n° 39%. 

Fig 107. Mr Gooche’s machine, improved by Dr Ait. 
ken, for keeping a fraQured thizh-bone properly extended. 
The upper circular bandage goes round the wait, the une 
der one fixes immediately above the knee. See n° 39%. 

Fig. 108. A bandage for a fraétured patella. See n° 398, 

Tig. rog. A wooden fplint fer a fractured leg. See 
n® 399. 
Pratre CCCCXCIL. Fig. 110. Mr James’s machine, 
which is an improvement uponone invented fome years ago 
by Mr White of Manchefter for retaining fraétured shits 
or bones of the leg in their natural fituation. See n° 402. 

Fig. 111.The common collar ufed in diftortions of the 
{fpine. See n° 404. 

Fig. 112. Stays recommended by Mr Jones for diftor- 
tions of the fpine. See n° 404. 

Fig. 113. An apparatus for a diftortion of the leg. See 
n® 404. 3 

Fig. 114. An apparatus for a diftorted leg, where the 
fole is turned much out of its natural dire@ion. See 


n° 404. 


Fig. 115. Shoes which have been ufed with advantage in. 


cafes of club-feet. See n° 404. 

Fig. 116. An amputating knife. See n° 407. 

Fig. 117. Retractor of cloth or leather, ufed in amputa- 
ting the larger extremities. See Jd. 

Fig. 118. Iron retraétors recommended by Dr Monro in 
amputation of the larger extremities. See Jd. 

Fig. 119. The amputating faw now moft generally ufed. 
See Jd. 

Fig. 120. Pincers for nipping off any points of bone 
which may remain after the faw has been ufed. See J. 

Fig. 121. A catline ufed in an amputation of the leg. 
See n° 411. 

Fig. 122. A fpring faw employed in amputating the fin- 
gers. See n° 415. 

Fig. 123. An inftrument invented by Mr Moore of Lon- 


don for comprefling the nerves, and thereby diminifhing- 


pain in performing various operations. upon the extremities, 
see Chap. XXXV. 

Fig. 124, An apparatus invented by the late Dr Monro 
for the cure of a rupture of the tendo Achillis. See n° 24. 


c A. 
BDOMEN, wounds of, n° 
16, 16. How treated, 26. 
Colleétion of water in, 263, 
264. Of air in, 265. Ofa 
idead perfon, how to be open- 
ied, 429. 
b/ceft lumbar, ch. v. fe&. iv. 
b/ceffes in general, how to be 
treated, n° 47— 50. Inthe 
globe of the eye, chap. xiii. 
{ect. iv. 
b/ceffus in medulla, n° 119. 
hilles, tendon of, wounds of 
it, how cured, n° 24. 
putation in general, ch. xxxiv. 
fect. i. Amputating the arm 
and fore-arm, fect. li. 
thigh, (eG..iii. Theleg, fet. iv. 
At the joints of the extremi- 
ties, fect. v. 
joint, n° 413. At the joints 
of the fingers, 415. 
el’s probe and fyringe, ac- 
count of, n° 224, 225. 
neuri/ms, ch..xi. ‘True or en- 
cyfted, n°165. Falfe or dif- 
'fufed, 166. Varicofe, 167. 
Caules, diagnofis, prognofis, 
&c. 168—r1r71. Remarkable 
one cured by Mr John Bell, 
172. Operation for, how to 
be performed, 174. How the 
patient is to be treated after- 
wards, 180, &c. 
ni prolapfus, ch. xxx. fe&t, iv. 
trum Maxillare, ab{ceffes in, 
ch. xvi. fe&f vi. ° 
nus, difeafes of, ch. xxx. Con- 
dylomatous excrefcences of, 
fe&. ii. Imperforated, fe&. 
v. 


frm, amputation of, ch. xxxiv. 
fe, ii. 

rteries, woundsof, n° 11. Me- 
thod of tying them, 162, 163. 
Tumors from, ch. x1. 
-teriotomy, ch. vili. feet. ui. 


andages, ch. xxxvi. For the 
head, n°419. For the face, 
420. For the neck, 421. 
For the breaft, &c. 424. 
adder, ftone in, ch xxvii. 
lood-letting, ch. viii. Confe- 
quences which fometimes at- 
tend it, n? 18. Opinions con- 

Icerning the caufes of‘ thefe 
confequences, 19-22. How 
to be obviated, 23.. 

foils of the gums, n? 240, 

ones, difeafes of, ch. vii. Ca- 
rious in: the joints, how the 

Fends are to be removed, ch. 
Pxxxiv. feet. v: 

bain, affetions of, from extere 


‘The. 


At the fhoulder - 


eae oD 
nal’ violence, ch. xii, 
preffion of, fect. 1. 
fions of, fect. 11. 
tion of, feet. iii. 
Breafts of women, inflammation 
_ of, ch. y. feét.i. Cancer of, 
n° 76—78. SeeThorax. 
Brittlene/s of the bones, n° 122. 
Bronchocele, or turmor en the 
fore part of the neck, ch. vi. 
fect. y. 
Bronchotomy, or incifion made in 
the wind-pipe, n° 254. 
Buboes, venereal, ch. v. fect. iii. 
Bubonocele, or rupture in the 
groin, ch. xxiii. feét. ii. 
Burns, confequences and cure of, 
ch. iv. fe@. v. 
Burfe Mucofe, {wellings of, ch. 
vi. feét. it. 


Com- 
Concuf- 
Inflamma- 


C. 

Calculus. See Stone. 

Cancers, ch. iv. fe&t. ili. Of the 
eye, ch. xii. fect. vil. 

Cancerous lip, how extirpated, 
ch. xvi. fe. iii. 

Capfular ligaments, colle€tions 
within, ch. vi. fe. iil. 

Carious bones, how the ends of 
are to be removed, ch. xxxiv. 
fect. v. 

Catarad of the eye, ch. xii. fet. 
vili, 

Chilblains, n® 86. 

Circocele, n° 312. 

Clavicle, frattures of, n° 387. 
Luxation of, 369. 

Concufiion of the brain, n° 189, 
190. 

Contufions and fprains, ch. v, fe. 
Vi 

Cornea, {fpecks on, n° 204. 

Corns, n& 107. 

Cranium, fraéture and depreffion 

of, ch. xii. fe&. 1. How to. 
open it, n° 428. 

Cupping, n° 146. Dry, 45. 

Cyftic hernia, n° 291. 

D. 


Dead body how opened, c. xxxvil.. 
How embalmed, ch. xxxviil. 

Deafnefs, caufes and cure of, ch. 
xvii. 

Diflocation. See Luxation. 

Diflortion, ch. xxxtil. Of the 
fpine, n° 404. OF the limbs, 

fe) 


Dropfical fwellings of the joints. 


n°? 95—99. Of the eye, n$ 
209. 
Drop/y, operation for, n° 264. 
Drop/y of the lachrymal -fac, 
n°? 220. 
E: 
Ear, difeafes of, ch. xvi. Lobes 
of, how perforated, n° 251, 


EY 


Elbow, luxation at, n° 374. 

Embalming, methodof,ch.xxxviii. 

Emphyema, or pus collected in 
the thorax, n® 261. 

Eyes, difeafes of, ch. xiti. Specks, 
films, or excrefcences on, feét. 
iii. Albfceffes in the globe of, 
fe. iv. Dropfical {wellings 
of, fe&. v. Cancer of, fect. vii. 
Catara&t of, fect. viii. 

Eyeball, protrufion of, fe. vie 
Wounds of, n° 199. 

Eyelafbes, inverfion of, n° 201, 

Eyelids, wounds of, n° 198. Dif- 
eafes of, ch. xiti. fet. ii. 


: Euftachian tube, affeGtions of, n° 


2.50. 

Rachiftinie on the white of the 
eye, n° 206. 

Exomphalos, n® 289. 

Exoftofis, or excrefcence from a 
bone, n° 115. 

Extremities, fuperior, fra€tures of 
the bonesef, ch. xxxii. fect. iv. 
Inferior, fratures ofthe bones 
of, fect. v. 


Fabricius ab Aquapend-nte, {eveve 
invented by, n° 226. 

Fingers, fra€ture of, n° 396. 
Amputation at the joints of,. 


415. 

Fiftula in perinzo, ch. xxix. fet. 
vy. In ano, ch. xxx. fect. iii. 
Lachrymalis, ch. xiv. 

Fifures, or fimple fractures of 
the fleull, ch. xii. fect. iv. 

Foot, fra&ture of the bones of, 
n° 490. Amputation at the 
joints of, 417. 

Fore-arm, frature of the bones 
of, n° 393. 

Fradures in general, ch. xxxil. 
fe&. i. Of the nofe, n° 335. 
Of the lower jaw, 386. Of 
the clavicles, 387. - Of the 
ribs, 388. 
389. Of the vertebre, 390. 
Of the fcapula, 391. Of the 
humerus, 392. Of the bones 
of the tore-arm, 393. Of the 
olecranum, 394. Of thebones 
of the wrift, 395. Ofthe fin- 


gers, 396. Ot the thigh-bone,, 
397. Compound, ch. xxxii.. 


fect. vi. 
Fungi in the brain after being 
trepanned, n° 188. 
CG 


Ganglions, ch. vi. fe&. it. 

Gangrene, ch. iii. fe. ii: Dry, 
i SIs, Winite;, 52. 
of preventing, 54, 55.. 
eafes of hernia, 231. 

Goitre, or {welling on the neck, 
ch. vi. feét.v..- 


In 


Of the fternum,. 


Means. * 


Gummi, or foft tumor on the 
furface of a bone, n° 117. 

Gums, boils and excrefcences of, 
‘ch. -xvi. fect. v. 

Gunpowder, burnsoccafioned by, 
how cured, n 81. 


Gun-fhat wounds, n° 30—36. 


le 

Hematocele Scroti, or collection 
of blood in the {crotum, ch, 
xxiv. fect. iv. 

Hemorrhagiess.0° 17. 

Hemorrhoids, or piles, ch. xxx. 
fe&. i. 

Hare-lip, ch. xvi. fe&. ii. 

Head, wounds of, n° 27. Luxe 
ation of, 366. 

Hernia, or rupture of the in- 
teftines, ch, xxiii. fe@t.i. In- 
guinal and {ferotal, fe&t. iis 
Congenita, fect. ii. Femoral: 

_and crural, fe@. iv. Umbili- 
cal, n° 289. Ventral, 290. 
Cyttic, 291. Vaginalis, 293- 

Hip joint, luxation of, n° 3766 
Amputation at, 416, 

Hiflory of Surgery, n° 2—6. 

Hydrocele, or watery {welling of 
the ferotum, ch. xxiv. Ana-- 
farcous of the fcrotum, fect. 
ih ©6Of the tunica vaginalis 
teftis, feet. 1i. Of the fper- 
matic cord, fet. il. Ana- 
farcous of the {permatic cord, 
n> 307, 308. Encyfted of 
the fpermatic cord, 309,. 


310. 

Hydrops facculi lachrymalis. See 
Fiftula lachrymalts.. 

Hymen, imperforated, ch. xxx» 


feet. vi. 
J 


Faw; lower, luxation of, n® 
365. Fracture of, 386. 
Imperforated noftrils, ch. xv, fe. 
“ity ans, Ch. Axx, Teg. v.- 
Hymen, fect. vi. 
Indolent tumors, ch. vi. Steato- 
matous and farcomatous, feci. 
i. Scrophulous, fect. v. 
Inflammation and its confequen- 
ces, ch. ii: Of the breatts 
_ of women, ch. v. fet. i. OF 
the tefticles, feé&t, 11. Of the: 
brain and its membranes, ch. 
xii. feét. iil. 
Inteflines, rupture of, ch. xxiii. 
Inftruments, fargical.. See Exo 
planation of the plates, p. 187, 
oints, wounds of, n° 28. Drop- 
fical {wellings in, n° 95-—98. 
Concretions in, 99—101. OF 
the extremities, amputation: 
at, ch. xxxiv. fe&. v. 
Tffues, chs i%e- 
R.. 


Tg0 
K, 
Kidneys, flones in, ch. xxvii. feet. 
di. 


Knecepan, luxation of, n° 379. 
Fracture of, 398. 
L. 


Lachrymal fac, dropfy of, n°270, 

Leeches, when to be ufed, n° 
140. 

Leg, fratture of, n° 309. Ampu- 
tation of, le xxxiv. fee. iv. 

Ligature of arteries, ch. x. fe&. 
ii. 

Limbs, diftortion of n° 405. 

Lingue frenum, divifion of, ch. 
xvi. fee. Ix. 

Lip, fiflure of, or hare-lip, ch. 
xvi. fect. it. 
tirpation of, fect. ili. 

Lithotomy in men, n° 324. 

“women, 324. 

Lumbar abfcefs, ch. v. fe&. iv. 

Luxations in general, ch. xxxi. 
fe&. i. Of the bones of the 
cranium, n° 363. Of the 
bones of the nofe, 364. Of 
the lower jaw, 365. Of the 
head or neck, 365. Of the 
vertebra, 367. Of the os 
coccygis, 368. Of the cla- 
vicle, 369. O: the ribs, 370. 
Of the head of the os hume- 
ri, 37'—373. At the el- 
bow, 374. At the wrift, 375. 
Of the hip-joint, 376— 279. 
Of the patella, 379. Of the 
tibia at the knee, 380. Of 
the ankle joint, 381. 

M 


In 


Marks on the bodies of children 
at birth, n°? 106. 

Matter, figns of, formed, n° 46. 

Meatus auditorius externus im- 
perforated, n° 245. 

Medulla, abfceffus in, n® 119. 

Mollities Offium, n° 127. 

Mortification, cafes of, how to 
be treated, n° 56. In cafes 
of hernia, how to be treated, 
280. 

Mouth and throzt, affe&tions of, 
ch. xvi. Ulcers in, fect. viii. 

Mufcles, wounds of, n° to. 

N 


Nevi Moaterni, or marks on the 
bodies of children at birth, n° 
106. 

Neck, wry, ch. xviii. Luxation 
of, n° 366. Swellings in, 104, 
FOr. 3 

Nerves, wounds of, n° 12. How 
cured, n° 23. 

Nipples, fore, ch. xx. 

Nodes, venereal, how removed, 

Pte, 

Nofe, affeCtions of, ch. xv. He- 
are from, fe. i. Lu- 
uation of the bones of, n° 364. 
_ FraGure of, 385. 


Cancerous, ex-_ 


oi Re a a 


Noftrils, imperforated, ch. xv. 
fet. ili. 


Ocfophagotomy, or r cutting open 
the gullet, n° 255. 

Olecranum, ‘raGture of, n° 394. 

Opening a dead body, ch. XXXVil. 

Os Cuceygis, luxation of, n° 368. 

Os Humeri, head of, diflocated, 
how fet, n° 371. 

Oftum Mollities, n° 127. 

Ozena, or ulceration in the nofe, 
ch. xy. fe. ii. 

P, 

Pain, method of alleviatine, im 
furgical operations, ch. xxxv. 

Palfy of the lower extremities, 
n° 128, 

Paracentefis of me ices, ch. 
xxi. Of the abdomen, ch, 
XXil. 

Paraphymofis, n° 348 and 3409. 

Paronychia, or whitloe, n°85. 

Parotid du&, divifion of, ch. 
xvi. fet. 1. 

Patella, or knee-pan, luxation of, 
ne. 370. . Fracture of, -n* 
398. 

Penis, difeafes of, ch. xxix. Am- 
putation of, fect. iv. Warts 
on,n 109. 

Peringo, filtula in, ch. xxix. 
fect. v. 

Phlebotomy, ch. viii. 

Phymofis, n° 346, 347. 

Piles, ch. xxx. fet. i 

Pueumatocele, n° sis. 

Poifoned wounds, n° 34, 38. 

Polypi, or 'flethy tumors, ch, vi. 
feet. vii. 

Prolapfus ani, ch. xxx. fe&. iv. 
Uteri, feat. vii. 

Pierygium, or axeyllighoes on the 
white part of che eye, n° 
206. 

Pus, formed, figns of, n° 46. 

R. 

Ranula, or tumor under 
tongue, ch. xvi. fe&. vil. 
Rheumatic white {welling, n® 

71. 

Ribs, laxation of, n& 370. 
Fractures of, 388. 

Rickets, n° 123 ~ 126. 


Rupture, or hernia, ch. xxiii. 


the 


Sarcocele, or {cirrhous tefticle, ch. 
XXVi. 

Sarcomatous tumors, n° 93. 

Scapu'a, tracture of, n° 391. 

Scrophulous tumors, ch. vi. fe&. 
v. White {welling, n? 68. 

Scrotal hernia, ch. xxii. fe. it. 

Scrotum, anafarcous hydrocele of, 
ch. xxiv. ‘fect. i. 

Seton, n° 153. 

Shoulder, diflocation ie Ry a8 

Shoulderjoint, amputation at, n° 


413- 


Skull, fraQures of, ch. xil. feat. 


iv, 


Spermatic cord, hydrocele of, ch. 


xxiv. fe&. ili. 

Specks upon the eyes, ch. xili. 
fet. iit. 

Sper matocele, n° 314. 

Spina bifida, ch. vi. fe&t. iv. 

Spina ventr/a, or caries of the 
bones, n° 119. 

S/ine, luxation of, n° 367. Di- 
flortion of, 404. 

Sprains, ch. v. fee. vi. 

Steatomatous tumors. n° 92. 

Sternum, fraGture of, n° 389. 

Stone in the bladder, ch xxvii. 
fe&t. i. . In the kidneys, fee. 
it In the urethra, fect. wu. 

Suppuration, how prevented, n° 
42 Methodof promoting, 44. 

Surgery, hiftory of. Among the 
Greeks, n° 2. Among the 
Romans, 3 Ameng the A- 
rabians, 4. Writers on, in the 
r6th century, 5. In the 17th 
century, 6. 

Sutures, ch. x. 
154. Quilled, 155. 
ed, 156~ 159. 

ai 

Tapping for the dropfy, ch. xxii. 

Teeth, affeétions of, chap. xvi. 
fe&t. iv. Derangement of, 
how correéted, n°z33. Loofe, 
how faftened, 234. How 
cleaned, 235. Extraétion of, 
238. Tranfplanting o', 239. 

Tendons, when wounded, how to 
be treated, n° 24. 

Tefticle, inflammation of, ch. v. 
fe&t. ii. Scirrhous, ch. xxvi. 

Thigh-bone, fracture of, n° 397. 

Thigh, amputation of, ch. xxxv. 
fect. iil. 

Thorax, wounds of, n° 13 and 
25. Paracentefis of, ch. xxi. 
Blood colleéted in, n° 259. 
Air colle&ted in, 260. Pus 
colleted in, 261. How 
theie are to be removed, 262. 
Of a dead perfon how to be 
opened, 429. 

Throat, affeGtions of, ch. xvi. 
Scarifying and fomenting, 
ch. xvi. feét. xi. 

Tibia, luxation of, n° 380. 

Toes, fracture of, n° 400.. Am- 
putaticn of, 418. 

Tonfils and uvula, enlargement 
of, ch. xvi fe@. x. 

Toothach, n° 236, 237. See 
teeth. i 

Topbus, or foft tumor of the 
bones n°? 116, 

Topical blooding, ch. viii. fe&. iv. 

Tongue, tumor under, ch. xvi. 
fe&t. vii. 

Tourniquet, manner of ufing, n? 
160, 161. 


Interrupted, n° 
Twit- 


Ing 
Tumors, indolent; ch. vi, 
tomatous and farcomato 
vi, fect, i, Scrophulouw 
vi. fect. v. 
Tunica vaginalis teftis, hy 
cele of, ch. xxiv. fet. ti 
Zympanites, or air collecdte 
the abdomen, n° 265. 


Ulcers in the mouth, ch. 
feet .1) 

Umbilical hernia, ch. xvi. 
Vil. 

Urethra, ftone in, ch. x 
fet. iii Obftruions| 
ch. xxix. fe@.i. Incompl 
fe iii. 

Urine, incontinence and fupE 
fion of, ch. xxviii. 

Uteri prolapfus, ch. xxx. 
Vii. 

Uvula, enlargement and ey 
pation of, n’ 243, 244. 

V. 


Varicofe aneurifms, n° 167.) | 

Varicocele, n° 311. 

Venereal buboes, ch. v. fects 
Nodes, n° 118. 

Venefection, ch. viii. fe&. ii. 

Ventral hernia, n° 290. | 

Vertebra, luxation of, n® 2 


Fracture of, 390. 
Ww 


‘On the pé 


Waris, n° 108, 
109. q 
Wax, {uperabundance of, F 
removed from the ear,7 
247. Deficiency. of, I 
fupplied, 248. 
Whie Sweilings, ch, iv. {eQ 
Rheumatic, n 66, 67, 7 
Scrophulous, 68, 69, 3 
Caufes of, 70. 
Whitloe, n 85. 
Women, operation for the ft 
in, n° 334- : 
Wounds, imple, ch. ti. fe& 
Mortal, 7. Of the § 
and cellular fubftance, 
Of the mufcles, 10. O} 
arteries, ligaments, ner 
and tendons, 11,12. Of 
thorax and its vifcera, 13, 
Of the abdomen and its vil 
ra, t4. Treatment of, 
16, and 26. Hemorrha 
from, 17. _ Ot the head, 
Of the joints, 28. Conti 
and lacerated, 2g. G 
Shot, ch. 1i. fe&. iii. Poi 
ed, proceeding from the | 
of avimals, n° 37, 38. 7 
the eyelids, 198. Of 
eyeball, 19g. 
Wriff, luxation of the bd 
at, n 378. Fracture of 
bones at, 395. Amputati 
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SURINAM, the capital of the Dutch fettlements in 
| Guiana; fituated on a river of the fame name, in N. Lat. 6, 
16, W. Long. §6, 0. It gives name to the country for 
100 miles round; and ftands on a river of the fame name, 
which is navigable for 30 leagues up the country. A fet- 
tlement was formed at Surinam in 1650 by the Dutch, 
who preferved poffeffion of it ever fince. The chief trade 
confiits in fugar, cotton, coffee of an excellent kind, to- 
bacco, flax, fkins, and fome valuable drugs for dyeing. 
Four hundred and thirty plantations have been already 
formed on the banks of the Surinam and the adjacent coun- 
F try, which in 1775 yielded 24,120,000 weight of rough 
ttefugar, which were fold in Holland for 347,225 1. Serling ; 
15,000,387 lb. weight of coffee, which fold for 357,5381.; 
Fs 070,000 lb. weight of cotton ; 790,854 lb. weight of coc- 
coa; 152,844 lb. weight of wood for dyeing. ‘Lhe fura 
total of thefe- produgétions amounted to 822,905 Sterling, 
and was brought into the harbours of the republic in 70 
veffels. ‘The number of flaves employed in the fame year 
was 60,000, who belonged to 2824 matters, exclufive of 
the women and children. ‘I'he white people were of differ- 
ent countries and different religions. 

Conneéted with Surinam, we may mention the colonies of 
Demerary, Iffequibo, and Berbice, which lie a. little to the 
weft. The two firft furrendered to the Britifh troops in 
17813 but being left defencelets, were retaken by a French 
frigate. Demerary has lately been taken a fecond time by 
the army of Great Britain. It is confidered as a valuable 
acquifition, being a flourifhing colony. In 1769 there 
were eftablifhed on the banks of the Demerary 130 habi- 
tations, in which fugar, coffee, and cotton were fuccefsfully 
cultivated, and fince that period the number of plantations 
hath increafed much. 

Iffequibe is a very inconfiderable fettlement. Berbice, 
which lies between Demerary and Surinam, contains 
about 104 plantations, moft of them fmall, and fcattered at 
great diftances from one another upon the banks of the 
Berbice or of Conje. When Raynal publifhed the laft 
edition of his Hiftory of Settlements.and.'Trade in the Fatt 
and Weft Indies, the population confifted of 7c00 flaves of 
every age and fex, 250 white men, exclufive of the foldiers. 
The coffee, fugar, and cotton produced was conveyed to 
Holland in four or. five fhips, and fold for about 40. or 

0,000 |. 

SURMOUNTED, in heraldry, is when one figure is laid 
over another. 

SURMULLET. See Muttus. 

SURNAME,,. that which is added tothe proper name 
for diftinguifhing .perfons. and families. It was originally 
diftinguifhed from frname, which denotes the name of the 
fire or progenitor :. thus Macdonald, Robertfon are fir- 
names exprefling the fon of Donald, the fon of Robert. The 
word /furname,. againy. fignified fome name fuperadded to 
the proper name to diftinguifh the individual, as Artaxerxes 
Longimanus, Harold Harefoot, Malcolm Canmore. From 
this it is evident that every firname was a furname, though 
the reverfe was not fo. In modern times they are con- 
founded; and as there is now no occafion to preferve the 
diftin@tion, Dr Johnfon has-rejeéted the word Jfirname alto- 
gether. See Name, 

Surnames were introduced among all nations at an: early 
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period, and feem to have been formed at firft by adding the Surname: 


families into which that tribe was divided. 


gs UR 


name of the father to that of the fon. This was the prac- 
tice among the Hebrews, as appears from the [criptures. 
Caleb is denominated the fon of Jephunneh, and Jofhua the 
fon of Nun .That the fame thing was cuftomary among the 
Greeks, every one who has read the poems of Homer mult 
remember. We have an inftance of it in the very firft line of 
the Iliad; Ajarnoe Unanaseo, ¢ Achilles the fon of Peleus.’? 
This is perhaps the general origin of furnames, for it has 
been common among moft nations (A). 

‘The Romans generally had three names. The firft called 
pranomen an{wered to our Chriftian name, and was intended 
to diftinguifh the individuals of the fame family ; the fecond 
called nomen correfponded to the word clan in Scotland, and 
was given to all thofe who were {prung from the fame 
ftock; the third called cognomen exprefled the particular 
branch of the tribe or clan from which an_ individual 
was fprung. ‘Thus Publius Cornelius Scipio, Publius cor- 
refponded to our names John, Robert, William ; Cornesius 
was the name of the clan or tribe, as Campbell'was former- 
ly the name of all the Duke of Argyle’s clients, and Dou~ 
glas the name of the retainers of the Duke: of Hamilton’s: 
progenitors. Scipio being added, conveyed this. informa- 
tion, that Publius, who was of the tribe of the Cornelily. 
was of the family of the Scipios, one of the branches or 
RefpeGing 
the three names which were common among the Romans, 
we may fay that the firft was a name and the other two» 
furnames. 

Da Chefne obférves, that furnames were unknown in 
France before the year 987, when the lords began to affume 
the names of their demefnes. Camden relates, that they 
were firft taken up in England, a little before the congueft,. 
under King Edward the Confeffor : but he adds, they were 
never fully eftablifhed among the common people till the 
time of Edward II. ; till then-they varied with the father’s 
name ;. if the father,.¢. gr. was called Richard, or Rogers 
the fon was called Richard/on,.or Hodg/on; but from that 
time they were fettled, fome fay, by act of parliament. The 
oldeft furnames: are thofe we find in Domefday-Book, moft 
of them taken from places, with the addition of de; as 
Godefridus. de Mannevilla, Walterus de Vernon, Robert de 
Oyly, &c. Others from their fathers, with fi/us, as Guliel- 
mus fi/ius Ofberni;. others from their offices, as Eudo, Da- 
pifer, Gulielmus Camerarius, Giflebertus Cocus,.&c. But 
the inferior people are noted fimply by their Chriftian 
names, without any furnames at all. 

They feem to have been introduced into Scotland in the 
time of William’ the. Conqueror by-the Englifh who ac- 
companied Edgar Atheling when he. fled into that king-- 
dom. Thefe.had their proper furnames, as Moubray, Lo- 
vell, Lifle, ufing the particle de’ before them ; which makes : 
it probable that thefe furnames had been derived from the 
lands which their anceftors or they themfelves had ‘poffefled. 
In Kenneth II’s. time in 800. the great. men had~ indeed 
begun to call their lands by their own names ; but the or- 
dinary diftin@tions then ufed were only perfonal, and did’ 
not defcend. to fucceeding ‘generations, fuch as: thofe em-- 
ployed by the Hebrews and Greeks: For example, cha 
the fon of William ; or the names of ‘office, as Stewart; or ace- 
cidental diftinGtions ftom complexion or ftation; as. Black, 

White, 
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(4) This might be fupported by examples borrowed from many nations..- 
fon; as Fitzherbert, Fitzfimmons, the fon of Herbert, the fon of Simmons. 


Neal. 
the end of the father’s name, as Williamfon. . 


The old Normans ufed Fitz, sehtee fignifies 

The Irith ufed O'; as O*Neal, the fon of: 
The Scotch Highlanders employed Mac ; as. Macdonald, the fon of Donald. The.Saxons added the word. fon to» 
Ax 


Surrender. . 
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Weaver. 
It was long before any furnames were ufed in Wales, ex- 
cept that of fon, as Evan ap Rice, Evan the fon of Rice; 
Evan ap Howel, Evan the fon of Howel: but many of 
them have at length formed feparate furnames, as the Eng- 
lifh and Scots, by leaving out the a in af, and joining the 
to the father’s name: thus Evan ap Rice becomes Evan 
rice; Evan ap Howel, Evan Powel.—We are told, fur- 
names were unknown in Sweden till the year 1514, and 
that the common people of that country ufe none to this 
day ; and that the fame is the cafe with the vulgar Irifh, 
Poles, and Bohemians. . 
When we come to inquire into the etymology of fur- 
names, we muft allow that many of them were originally 
fignificant of the qualities of mind, as Bold, Hardy Meek ; 
fome of the qualities of body, as Strong, Low, Short ; others 
expreflive of the trade or profeffion followed by the perfons 
to whom they were applied, as Baker, Smith, Wright ; 
Butler, Page, Marfhal. But the greateft number, at leaft 
of the ancient furnames, were borrowed from the names of 
places. Camden fays, that there is not a village in Nor- 
mandy but has given its name to fome family in. England, 
He mentions as examples, Percy, Devereux, Tankervil, 
Mortimer, Warren, &c. They were introduced with Wil- 
liam the Conqueror. Several have been derived from places 
in the Netherlands, as Gaunt, ‘l‘ournay, Grandifon ; and 
many from the names of towns and villages in England and 
Scotland, as Wentworth, Markham, Murray, Aberdeen. 
Many have been formed from the names of animals, as qua- 
drupeds, birds, fifhes ; from vegetables, and parts of vege- 
tables, as trees, fhrubs, flowers, and fruits; from minerals 
of different kinds. Others are formed from fuch a variety 
of aceidents that it is impoffible to particularize them. 
SURPLICE, the habit of the officiating clergy in the 
church of England. By Can. 58, every minifter faying 
the public prayers, or miniftering the facrament or other 
rites of the church, fhall wear a decent and comely furplice 
with fleeves, to be provided at the charge of the parifh. 
But by 1 Eliz. c. 2. and 13 and 14 Car. II. the garb pre- 
fcribed by at of parliament, in the fecond year of king 
Edward the Sixth, is enjoined ; and this requires that in the 
faying or finging of matins and even fongs, baptizing and 
burying, the minifter in parifh churches and chapels fhall 
ufe a furplice. And in all cathedral churches and colleges, 
the archdeacon, dean, provofts, mafters, prebendaries, and 
fellows, being graduates, may ufe in the choir, befides their 
furpliges, fuch hoods as pertain to their feveral degrees. 
But in all other places every minifter fhall be at liberty to ufe 
a furplice or not. And hence in marrying, churching of 
‘women, and other offices not fpecified in this rubric, and 
even in the adminiftration of the holy communion, it feems 
that a furplice is not neceffary. Indeed for the holy com- 
munion the rubric appoints a white ALB plain, which 
differs from the furplice in being clofe-fleeved, with a vett- 
ment or cope. ‘ 
SURREBUTTER? in law, is fecond rebutter ; or the 
replication of the plaintiff to the defendant’s rebutter. | 
SURREJOINDER, is a fecond defence of the plain- 
tiff’s declaration, by way of an{wer to the defendant’s re- 
joinder. ‘ 
SURRENDER, in common law, a deed or inftrument, 
reftifying that the particular tenant of lands and tenements, 
for life or years, doth fufficiently confent and agree, that 
he who has the next or immediate remainder or reverfion 
thereof, fhall have the prefent eftate of the fame in pofflef- 
fion ; and that he hereby yields and gives up the fame to 
him, fo that the eftate for life or years may merge or drown 
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Surname ‘White, Long, Short ; or the name of their trade, as Taylor, 


ruptcy. | 
Surrender of Copyholds is the yielding up of the eftate | 
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by mutual agreement of the parties. Of furrenders there 
are three kinds ; a furrender properly taken at common law; 
a furrender of copyhold or cultomary eftates; and a fur- 
render improperly taken, as of a deed, a patent, &c. The 


firft is the ufual furrender, and it is ufually divided into that | 


in deed, and that in law. 

Surrenper, in deed, is that which is really made by 
exprefs words in writing, where the words of the leflee to 
the leffor prove a fufficient affent to furrender his eftate back 
again. : 


Surrenper, in law, is that wrought by operation of | 
the law, and which is not a@ual.As if a man have a | 
leafe of a farm for life or years, and during the term he | 


accepts a new leafe; this a& is, in law, a furrender of the | 
former. 
Surrenver of a bankrupt. 


See Comnrssion of Bank.” 


by the tenait into the hands of the lord, for fuch purpofes 4 


as are expreffed in the furrender: as to the ufe and behoof | 


of A and his heirs, to the ufe of his own will, and the like. 


‘This method of conveyance is fo effential to the nature of a | 


copyhold eftate, that it cannot 
any other affurance. No feoffment, fine, or recovery (in 
the king’s courts) hath any operation upon it. ‘If Lye 
would exchange a copyhold with another, I cannot do it 
by an ordinary deed of exchange at the common law, but we 


poflibly be traneferred by » 


muft furrender to each other’s ufe, and the lord will admit | 


us accordingly. If I would devife a copyhold, I mutt fur- 


render it to the ufe of my laft will and teftament; and in | 


my will I muft declare my intentions, and name a devifce, 
who will then be entitled to admiffion. 


Suxrewoer of Letters Patent and Offices. A furrender may | 


be made of letters patent to the king, fo that he may grant | 


the eftate to whom he pleafes, &c. and a fecond patent | 
for years to the fame perfon for the fame thing is a fure | 


render in law of the firft patent. If an 
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officer for Jife accepts of another grant of the fame office, it | 
is in law a furrender of the firft grant ; but if fuch an officer | 
takes another grant of the fame office to himfelf and ano- | 


ther, it may be otherwife. 


SURREPTITIOUS. 


See Susprepririous, 


SURROGATE, in law, denotes a perion that is fubfti- | 


tuted or appointed in the room of another. 


SURRY, a county-of England, bounded on the weft by . 


Berkfhire and Hampfhire, on the fouth by Suffex, on the 
eaft by Kent, on the north by Middlefex,' from which it is 
parted by the Thames, whence it had the name of Suth-rey 


from the Saxons, #. ¢, the country on the fouth fide of the — 
It is 38 miles in length from eaft to weft, 23 ing 


river. 


breadth from north to fouth, and 112 in circumference. I[t B 


contains 13 hundreds, ' go’parifhes, of which 35 are vicar. & 


ages, 13 market-towns, 450 villages, §92,0C0 acres, and 
about 1'70,0Cco inhabitants. The members fent from it to 
parliament are 14, of which two are fent by each of the fol- 
lowing boroughs, viz. Southwark, Bleechingley, Ryegate, 
Guildford, Gatton, Haflemere, and two for the county. 


The air of this county, towards the middle, which confifts 
moftly of hills and heath, is fharp, but pure and whole- | 


About the fkirts, where it is more level, and the 
In the 


fome. 
foil richer, the air is milder, but alfo falubrious. 


middle parts the foil is barren enough in general ; but to-. | 


wards the extremities, and where the country is open and 
champaign, it is fruitful in grafs and corn, particularly on 
the fouth fide in Holmfdale, in which meadows, woods, 
and corn-fields, are agreeably intermixed. ‘Ihe foil is alfo 
very fertile along the Thames, efpecially towards London, 
where it greatly contributes to maintain plenty in the Lon- 
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don'markets,’ Tt has feveral rivers, abounding with fith, 
the chief of which are the Wye, the Mole, and the Wandle. 

SURSOLID, or Surpesotsm, in-arithmetic,- the fifth 
power of a number, or the fourth multiplication of any 
number, confidered as a root. 


SURVEYING, the art of meafuring land; that is, of 


taking the dimenfions of any traét of ground, laying down 
the fame in a map or draught, and finding the content or 
area therof. See Gromerry. 

SURVEYOR, a perfon who has the overfight and care 
of confiderable works, lands, or the like. 

Surveyor, likewife denotes a pauger; as alfo a perfon 
who furveys lands, and makes maps of them. 

SURVIVOR, in law, fignifies the longeft liver of joint 
tenants, or of any two perfons jointly interefted in a thing. 

SURVIVORSHIP, is that branch of mathematics which 
treats of reverfions payable provided one or more particular 
perfons furvive certain others. By reverfions are meant pay- 
mients not to take place till fome future period. Survivor. 
fhip forms one of the moft difficult and complicated parts of 
the doGrine of reverfions and life-annuities. It has been 
very fully treated of by’ Mr Thomas Simpfon in his Seleé 
Exercifes ; and brought to a flate of very great perfection 
by Dr Price and Mr Morgan, who have beftowed a great 
deal of attention on this fubjeét. 

The calculations are founded on the expectation of lives 
at different ages, deduced from tables formed from bills of 
mortality, of which fee feveral examples under the article 
Bills of Mortarity, — By the expeétation of life is meant 
the mean time that any fingle or joint lives ‘at a given age 13 
found to continue; that is, the number of years which, ta- 
king one with another, they a€tually enjoy, and may be con- 
fidered as fure of enjoying ; thofe who {urvive that period 
enjoying as much more time in proportion to their number 
as thofe who fall fhort of it enjoy lefs. Thus, fuppofing 46 
perfons alive all 40 years of age, and that one will die every 
year ull they are all dead in 46 years, half 46 or 23 will be 
the expecatior of each of them. If M. de Moivre’s hyno- 
thetis were true, that men always decreafe in an arithmeti- 
cal progreffion, the expectation of a fingle life is always half 
its complement(a), andthe expetation of two joint lives one- 
third of their common complement. Thus, fuppofing a man 


-40, his expeGation would be 23, the halt of 46, his com- 


plement; the expetation of two joint lives, each 40, would 
be 15 years 4 months, or the third part’of 46. 
5) 4 pai te 
The number expreffing the expeCtation, multiplied by the 


_ number of firigle or joint lives (of which it is the expeéta- 


tion), added annually te a fociety, gives the whcle number 
living together, to which fuch an annual addition would in 
time grow. ‘I’hus, fince 19, or the third of 57, 1s the ex- 
pectation of two joint lives, whofe common age is 29, twen- 
ty marriages every year between perfons of this:age would 
in $7 :years erow to 20 times 19, or 380 marriages, always 
exifting together. And fince the expedtation of a fingle life is 
always halt its complement, in 57 years 20 fingle perfons add- 
ed annually to a town will increafe to 20 times 28.5, or 5703 


and when arrived at this number, the deaths every year will . 


jut equal the acceffions, and no farther increafe be poffible: 
it appears from hence, that the particular proportion that 
becomes extin& every year, out of the whole number con- 
fantly exifting together of fingle or joint lives, muft, where. 
ver this number undergoes no variation, be exa@tly the 
fame with the expectation of thofe lives, at the time when 
their exiftence commenced. Thus, was it found that a roth 
part of all the marriages among any bodies of men, whofe 
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numbers do not vary, are diffolved every year by the deaths: Suevivor? 
of either the hufband’or wife, it-would appear that 19-was, ir 5 
at ‘the time they were contraGted, the expeétation of thefe’ 
marriages: “In like manner, was it found-in a fociety, limit~ 
ed to a fixed number of niemibérs; that-a 28th part dies an-- 
nually oat of the whole number of members, ‘it would ap- 
pear that"28 was their common expectation of life at the 
time they entered. So likewife, Were it-found in any town 
or diltri€t, wheré the number of births and burials are equal, 
that a 20th or 3cth part of ‘the inhabitants die annually, it 
would appear that 20 or"30 was the-expe@iation of a child 
juft botn in that town or diftri@.  'Thefe expectations, 
therefore, for all fingle lives, are eafily found by a table of 
oblervations, fhowing the number. that die annually at all 
ages cut of a given number alive at thole ages; and the 
general rule for this purpofe is, to-divide the fum of all the 
living in the table, at the age whofe expeétation is required, 
and at all'preater ages, by the fum of all-that die annually at 
that age and above it ;. or, which’ is the fame, by the number 
(in ‘the ‘Table) of the living at that age; and. half unity 
fubtrated from the quotient will be the required expecta- 
tion. ‘Thus, in Dr Halley’s table, given in the article An- 
NuITy, the fum ‘of all the living’ at 25 and upwards is 
20;724, which, divided by 598, the number living at the 
age of 20, and half unity fubtraéted from the quotient, gives 
34.15 for the expectation of 20. é 
Tn calculating the value’ of ‘expeGation of joint lives, Nir 
de Moivre had recourfe to the hypothefis, that the proba+ 
bilities of life decréeafe in a geometrical: progreffion ; belie- 
ving that the values of jvint lives, obtained by rules derived 
from it, would not deviate much from the truth. But in 
this he was greatly mifteken ; they generally give refults 
which are near a quarter of the true value too great in find- 
ing the prefent value of one life after it has furvived ano- 
ther in a fingle ‘payment, ‘and about’ 2ths: too" great when 
the value is fought in annual payments during the joint 
lives. "They ought therefore to be calculated unon the hy- 
pothefis’(if they are calculated on hypothefis at all), that 
the probabilities of ‘life deereafe in arithmetical progreflion, 
which is not very far from the truth. Even this hypothefis 
never correfponds with the fa@ in the firfl and laft periods 
of life, and in fome fituations not in any pcriod of life, 
Dr Price and Mr Morgan therefore have given tables of the 
value of lives, not founded on any hypothefis, but deduced 
from bills of mortality themfelves. Some of thefe we fhall 
give at the end of this article: Mr Morgan has likewife 
given rules for calculating values of lives in this manner. 
M. ‘de Moivre has alfo fallén into miftakes ‘in his rules for 
calculating the value of reverfions ‘depending on’ furvivor- 
fhip : thefe have been pointed out by Dy Price in the third 
eflay in the firit volume of hits ‘T'¥eatife: on Reverfionary 
Payments ; who has alfo given proper rulés for calculating 
thefe values, the moft important of which are'comprehend- 
éd in the following paragraphs. © 7) 72% bo Gob lope ris 
Suppole a fet Of married’ nien to ‘enter “into a fociety in Method of 
order to provide annuites’ for theirwidows, and that. it is finding the 
limited to'a certain-number ‘of'members, ¢nd conttantly kept Dumber of 
: ; : a4 4 ns iy annultants 
up to that’ number by the admMfion-of-new! members ag the that will 
old ones are loft; it 1s of importance, in the firft place, to‘come on a 
know the number of annuifants’ that after fome time willfocicty. 
come upon the eftablifhment. 'Now fince every marriage! 
produces either a widow or widower’; and fince all -marri- 
ages taken together would produce 2s many widows as wi- 
dowers, were every .man and his ‘wife of the fame age, and’ 
the chance equal which fhall die firft ; it is evident, that the 
s BebF « -° * number 
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A): By the complement of a life is meant what it wants of 86, ‘which M. ‘de Morvre makes thé botindary 6f human’ 


bfe. ‘Thus if a mau be 30, the complement of his life is 56. 


Survivor 
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Cece mena 
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number of 
annuitants 
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- number of widows that have ever exifted, in, the world, 
would in this cafe be equal to half the number of marri- 
ages. And. what would take. place in the world muf allo, 
on the fame fuppofitions, take place in. this fociety. In 
other words, every ether perfon in fitch ai fociety leaving a 
widow, there nuit arife from it a number of widows equal 
to half its own number. But this does not determine 
what number, all. living at one and the fame time, the fo- 
ciety may expect will ¢pme to be conftantly upon it. Itis, 
therefore, neceflary td determin how long the duration of 
Turvivorthip. between perfons of equal. ages will be compared 
with the duration of marriage. And the truth is, that, 
fuppofing the probabilities of live to decreafe uniformly, the 
former is.-equal. to the latter ; and confequently that the 
number of furvivors, or (which. is the fame, fwppoling no. 
fecond. marriages) of widows and: widowers alive together, 


which will arife from any given. fet of fuch marriages con- 
ftantly kept up, will be equal to the whele number of 
marriages; or half of them (the number of widows in. par- 
ticular) equal to. half the number of marriages. Now it 
appears that in moft towns the decreafe in the probabilities of 
lifeis iu fast nearly uniform. According to the Breflaw ‘i’able 
of Obfervation (fee Axsurty ), almoit the fame numhers. die 
every year from 20 years of aze to 77. After this, indeed, 
fewer die, and the rate of decreale in the probabilities of life 
is retarded. Dut this deviation from the hypothelis is in- 
confiderable ; and its effet, io the prefent cafe, is to render 
the duration of furvivorfhip. longer. than it would otherwife 
Be. According to the London Table of Obfervations, the 
numbers dyin z every year begin to grow lefs at 50 years 
of age; and from hence to. extreme old age there is a Con- 
fant retardation. in the decreafe of the probabilities of life, 
Upon the whole, therefore, it appears that, according to the 
Breflaw Table, and fuppofing no widows to marry, the 
number inquired after is fomewhat greater than half the 
number of the fociety ; but, according to the London, T’a- 
ble, a good deal greater, This, however, has been deter- 
termined on the fuppofition that the hufbands and wives. 
are of equal ages, and that then there is an equal chance 
who fhall die fir. But ia reality hufbands are generally 
older than wives, and males have been found to die fooner 
than females, as appears inconteftably from feveral of the 
tables in Dr Price’s Treatife on Reverfions. It is there- 
fore more than an equal chance that the hufband will die 
before his wife. This will increafe confiderably the dura- 
tion of furvivorfhip on the part of the women, and confe- 
quently the number which we have been incuiring after. The 
marriage of widows. will diminifh. this number, but not fo 
much as the other caufes will increafe it. 

If the fociety comprehends in it from the firft all the 
married people of all ages in any town, or among ahy clafs 
of people where the numbers always continue the fame, the 
whole colle@tive body of members will be at their greateft 
age at the time of the eftablifhment of the fociety; and the 
nuraber of widows left every year will at a medium be al- 
ways the fame. ‘The number of widows will increafe con- 
tinually on the fociety, till as many die off. every year as. are 

‘added. This will, not be till. the whole colle&tive body. of 
widows are at their greateft age, or till there are among 
them the greatett poflible number of the oldeft widows. and 
therefore not till there has been time for an, acceflion to the 
oldeft widows from the youngeft. part. 

J.et us, for the fake of greater precifion, divide the whole. 
medium of widows that come on every year into different. 
claffes according, to their different ages, and fuppofe fome 
to be left at 56 years of age, fome at 46, fome at 36, and 
fome at 26. The widows, conitantly in, life together, de- 


‘sived. Grom the fish clafs, will come to their greatelt age, 
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and to & maximum, in 30 years, fuppofing, with M. de 
Moivre, 86 to be the utmoft extent of life. ‘The fame will 
happen.to the fecond clafs in 49 years, and to the third in 7] 
50 yeara. But the whole body compofed of thefe clafles | 
will not come to 2 maximum till the fame happens to the” 
fourth. or youngeft clafs; that is, not tll the end of 60 
years. After this the affairs of the fociety will become ftae 
tionary, and the number of annuitants upon it of all ages 
will keep always nearly the fame. 

If a fociety begins with its complete number of members, 
but at the fame time admits none above a p2rticular age ¢ 
Li, for inftance, it begins with 200 members all under 5 Be 
and afterwards limits itfely to this number, and keeps it up 
by admitting every year, at all ages between 2Gand jo, new 
members as old ones drop off; in this cafe, the period neceffary 
to bring on the maximum of annuitants will be juit doubled. 
_ ‘To determine the fum that every individual ought to. pay WH 
in a fingle prefent payment, in order to intitle his widow to ™ 
a certain annuity for her life, let us fuppofe the annuity 31 ia 
per annum, and the rate of intereft four per cent. It is evi- ine 
dent, that the value of fuch an expectation is different, ac- ent 
cording to the different ages ot the purchafers, and the wit 
proportion of the ae of the wife to. that of the hufband. | 
Let us then fuppote that every perfon in fuch a fociety is | 
of the fame age with his wi’e, and that one with another alk 
the members when they enter may be reckoned: 40 years. 
of aze, as many entering above this age as below it. It 
has been demonttrated by M. de Moivre and Mr Simpfon, 
that the value of an annuity on the joint continuance of 
any. two lives, fubtraéted from the value of an annnity on 
the life in expectation, gives the true prefent value of am | 
nuity on what may happen to remain of the latter of the 9 
two lives after the other. 

In the prefent cafe, the value of an annuity to be enjoyed | 
during the joint coztinuance of two lives, each 42, is, by | 
"Fable II. 9.826, accordinz to. the probabilities of life in the 
"Table of Obfervations formed by, Dr Halley from the hulls 
of mortality of Breflaw in Silefia. ‘The value of a fingle 
life 40 years of age, as given by M.. de Moivre, azreeably | 
to the fame table, is 13.205, and the former fubtracted from 
the latter, leaves 3.37, or the true number of years purchafe, 
which. ought to be paid for any given annuity, to be enjoy- 
ed by a perfon 4> years of age, provided he furvives another 
perfon of the fame age, intereft being reckoned at four per 7 
cent. per annum. The annuity, therefore, being 301. the 
prefent value of it is 30 multiplied by 3.37, or 101 28. | 

If, infead of a fingle prefent payment, it is thought pre- N 
ferable to make annual payments during the marriage ,00 
what thefe annual payments ought to be is.eafily determi-f 
ned by finding what anoual payments during two joint livesim 
of given ages are equivalent to the value of the reverfionary — 
annuity in prefent money. . Suppoie,. as before, that the joint 
lives are each, 40, and the reverfionary annuity 301, per an-— 
num. An annual payment during the continuance of two” 
fuch lives is worth (according to ‘lable I1.).9.82 years pur- 
chafe. ‘Ehe annual payment ought to be fuch as, being: | 
multiplied by 9.82, will produce 101.11. the prefent value. | 
of the annuity in, one payment. Divide thea 101.1 by | 
9-82, and 10.3 the quotient will be the annual. payment.” 
‘This method of calculation fuppofes that. the firft annual” 
payment is not to be made till the end of a year. If it is. 
to be made immediately, the value of the joint lives will be: 7 
increafed one year’s purchafe; and therefore, in order to find,” 
the annual payments required, the value of a prefent fingle 7 
payment muit be divided by the value of the joint lives ine . 
creafed by unity. If the fociety prefer paying part of the 
value in a prefent fingle payment on admiffion, and the reft | 
in annual payments ;, and it they fia. thele annual payments | 
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of- at a particular fum, the prefert fingle payment paid-on ad- 
+ _ miffion is fonnd by fubtraéting ‘the. value of the annual pay- 
ment during the joint lives from the whole prefent value of 
the annuity in one payment. Suppofe, for inftance, the 
annual payments to be fixed at five guineas, the annuity to be 
301. the wate of initereft four fer cent. and the joint lives each 
4.03 the value of the annuity in one prefent fingle payment 
is 101.11. “Lhe value of five guineas or 5.25 per annum, ts 
(5.25 multiplied by 9.82 the value of the joint lives) 51-555 

which, fubtra@ted ifrom 101.11. gives1. 49.5, the anfwer. 
If a fociety takes in all the marriages among perfons of 
@ particular profeffion within a given diftriét, and fubjects 
them for perpetuity to a certain equal and common tax or 
annual payments, in order to provide life, annuities for all 
the widows that /thall refult from ithefe marriages ; fnce, 
‘at the commencement of fuch an eftablifhment, all the oldett, 
as well as the youngeft, marriages are to be intitled equally 
to the propofed benefit, a much greater number of |annut- 
tarits will come immediately upon it than would come up- 
of any fimilar eftablifhment ‘which limited itfelf in the ad- 
miffion of members to perfons not exceeding a given age. 
This will check that accumulation of money which fhould 
take place at firft, in order ta produce an income equal te 
the difburfements at the time when the number of annui- 
tants comes to a maximum ; and therefore will be a parti- 
cwar burden upon'the eftablifhment in its infancy. For 
this fome compenfation mult be provided ; and the equi- 
table method of providing it is, by levying fines at the be- 
ginning of the eftablifhment on every member exceeding a 
given age, proportioned to the number of years which he has 
lived beyond that age. Butif fuch fines cannot be levied, and 
if every payment mult be equal and common, whateyer dif- 
parity there may bein the value of the expectations of dif- 
ferent members, the fines mult be reduced to one com- 
moa one, anfwering as nearly as poffible-to the difadvantage, 
and payable by every member at the time when the efta- 
blifhment begins. After this, the eftablifhment will be the 
{ame with one that takes upon.it all at the time they marry; 
and the tax or annual payment of every member adequate 
to its fupport will be the annual payment during marriage 
cue from perfons who marry at the mean age at which, upon 
an averaze, all marriages may be confidered as commencing. 
“The fines to be paid at firft are, for every particular mem- 
ber, the fame with the.difference between the value of the ex- 
peCtation ‘to him at his prefent age, and what would have 
been its value to him had the fcheme begun at the time he 
married. ‘Or, they are, for the whole body of members, the 
difference between the value of the common expectation, 
toperfons at the mean age of all married perfons taken to- 
gether as'they exilt in the world, and to.perfons at that age 
which is to be deemed their mean age when they marry. 
_ Suppofe we with to-know the prefent value of an annuity 
to be enjoyed by one lite, for what may happen to remain 
nt of it beyond another life, after a giyen term; that is, pro= 
e of anvided both lives continue from the prefent time to the end 
roy Ob given term of years; the method of calculating is this: 
oeire Find the value of the annuity for two lives, greater by the 
the given term.of years than the given lives 5 difeount this value 
ation for the given term); and then multiply by the ;probability, 
ho- that the two given lives fhall both continue the given term; 
and the jproduét will be the anfwer. ‘Uhus, let the two 
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(x) The probability that a given fife fhall comtinue any number of years, or reach a given age, 


ins: ), 


is (by the table under the article 


‘counted for feven years 
-walue of 1]. due at the end.of feven years) is 2.6. ‘ihe 


-yalue of the life in expectation. 
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24 the term feven yedrs, the-annaity Soro, Survivor- 
intereft four percent. ‘The .given livesy. inereafed by feven fp. 
years, become each 37. ‘The value of two jolt lives, each 
37, 1s (by Table II.) 10.25. ‘The value of a fingle tite at. 37 
Annuity) 13.67. ‘The 

former {ubtracted from the latter is 3.42, or the value of an 

annuity for the life of a perfon 37 years of age, after an- 

other of the fame age, as has been fhown above. 3.42 dif 

(that is, multiplied by 0.76 the 


lives. be each 


probability that a fingle life at 30 Shall continue feven years. 
is $2 (n). The probability, therefore, that two fuch lives: 
fhall continue feven years, is 349-4, or in decimals 0.765 ; 
and 2.6 multiplied by 0.765 is 1.989, the number of years 
purchafe which ought to be given for.an annuity to be en- 


joyed by allife now 30 years of age, after a life of the fame 


age, provided both continue feven years. The annuity.thea 
being sol, its prefent value is.1.1y.89. 6 
Suppofe the value is required.of an annuity to be enjoyed Method of 
for what may happen to remain of one life after another, pro- finding the 
vided the life in expectation continues a given time. g, Value at 
Find the prefent value of the annuity for the remainder of the Seca 
life in expeGtation after the given time, which is done in this happen to 
manner: Multiply the prefent value of the life at the given remain of 
time by the prefent value of rl. to be received at that time, ore life 
and multiply the produé again by the probability that the ei ae 
lifein expectation will continue fo long. Let the given time vided the 
which the life in expeCtation is 


to continue be 15 years, and life in ex- 
let the perfon then be arrived at 50 years ofage. A life Petation 


continues 


at fifty, aceording to M. de Moivre’s valuation of lives, and, cog 


reckoning interelt at four per cent. is worth 11.34 yearsterm. 
purchafe. The jprefent value of 11. to be received at the 

end of 15 years, 18 0.5553, and the probability that a life 

at 35 will continue 15 years is 346. ‘Thefe three values 
multiplied into one another give L.4.44 for the prefent 

2. Find the value of the 
reyerfion, provided both lives continue the given time, by 

the rule:given in para. sth. 3. Add thefe values. together, 
and the fum will be the anfwer in a fingle prefent payrnent. 

We hall now illuftrate this rule by an example. 

An annuity of 101. for the life of a perfon now 30, isto 
commence at the end of 11 years, if another perfon now 40 
thould be then dead; or, if this fhould not happen at the 
end of any year beyond 1a years in which the former fhall 
happen to furvive the latter: What is the prefent value: of 
fuch an annuity, reckoning intereft at four per cent. and ta- 
king the probabilities of life as they. are in Dr Healley’s 
table, given in the article Morrauiry ? 

The value of tol. per annum, for the remainder of the life 
of a perfoa now 30, after1x years is L.69.43. The proba- 
bility that a perfon 4o years of age fhall live 1 years, is, by 
Dr Halley’s table, 334. The probability, therefore, that'he 
will die in 11 years, is 33$ fubtraéted from unity (c),:or 
**°; which multiplied byl. 69.43, gives 1. 17.16. —‘Phe 


‘value of the reverfion, provided both live 11 years, 18,17 1. 


and this value added to the former, makes 1. 34.16. the 
value required in a fingle prefent payment); which payment 
divided by 1]. 11.43, the value of two joint lives, aged 30 and 
40, with unity iadded, gives 31.; or the value required in 
anneal payments during the joint lives, the-firft payment to 
bemade.immediately. 

Bb 2 TABLE 


is (as is well known) 


the fraGtion, whofe numerator is the number of) the living in ‘any table of obfervations oppofite to.the given ages and de- 
nominator, the number. oppofite to the, prefent age of the given life. =< 6 ae : 

(c) Forthe. difference between unity and the fraGtion exprefling ‘the,probability that an-event will happen, gives the 
probability -that-it will -not-happen. 


Age. 3 per Ct, 3% per.Ct. 
8,462 | 8,185 | 7,921 | 7,672 
8,132 79875 72034 | 75399 
a ie : fF a q : t 77 ? ? 72h19Q 
194736 | 18,160) 16,7911 15,505] 14,544 at 7450 | 7.234 | Jo087 6,831 
19,868. 18,269) 16,882] 15,672 14,697 , 7,099 |'6,902 | 6,714 | 6,534 
19,868 | 18,269 16,882] 15,672] 14,667 39 6,743 | 6,565 | 6,394 | 6,230 
et ie 6,378 | 6,219 | 6,065 | 5,918 
195736 | 18,160/16,791| 15,595] 14,544 |. — — — 
19,604 | 18,049} 16,098) 15,517 | 14,480 6,008 |: 5,865 | 5,728 
19,469 | 175937| 16,604] 15,437] 14,412 | 5631 15,505 | 55383 | 5265 | 
19.331 | 173823 /416,508) 155356 | 14,342 53246 | 5,136] 5,029 | 4,926 
19,192 119,707) 16,410] 15,293] 14,271 4.354 | 4.759 | 4,066 | 4,576 
19,0501 175583] 16,311] 15,189] 14,194 4453 | 45373 | 4,293 | 4,217 
18,905 117,467 16,209} 15,102 14,123 4,046 | 3,978 | 3,912 | 3,847 
18,759 | 17;3441 16,105] 15,015 | 14,047 3,032.1 3,575 | 35620 | 3407 
18,610 | 17,220] 15,999] £4,923 | 13,970 30207 | 3,163 | 3,111 | 3,076 
18,458 |1 7,093] 15,891] 14,831 | 13,891 2,776 | 25741 | 2,707 | 2,673 
2 2,309 } 2,284 | 2,2 
18,305 | 16,963] 15,781 | 14,737 | 13,810 ah colle) wea ie 
18,148 | 16,830) 15,669] 14,641 | 13,727 1,886 | 1,867 | 1,850 | 1,832 
172990 | 16,696) 15,554) 14,543 | 13,642 1,429 | 1,411 | 1,406 | 14394 
17,327°| 165559] 155437| 14,442| 13,555 | 2,961 | 0,955 | 950 | 0,943 
172004} 16,419] 15,318] 14,340] 13,466 | 0,484 | 0,483 | 0,481 | 0,479 
17,497 | 16,277| 15,197 145235 | 13,375 0,000 | 0,000 ! 0,000 0,000 
175327 | 16,133115,073] 14,128 | 13,282 
175154 | 15,985) 14,946] 14,018 | 13,186 ; 
(16,979 | 15,835| 14,816 13,905 | 13,088 Tasre II. Showing the Value of an Annuity on the Joint 
16,800 | 15,682 14,684 13,791} (2,988 Continuance of Two Lives, according to M. de Mowvre’s 
—_ | ee : Fy pothefis. 
16,620| 15,526] 14,540 13,673 | 12,855 | si 
16,436 | 15,367] 14,411 13,553] 12,780 
16,248 | 15,204] 14,270] 13,430 12,673 
16,057 | 15,039] 14,126] 13,304 12,562 
15,864 | 14,871 | 13,979| 13,175 | 12,449 
15,666 | 14,699] 13,829 13,044 | 12,333 —— | —-— 
155465 | 145524] 13,676 12,909 | 12,214 13.242] 11.855 
15,269 | 14,345| 13,519 12,771 | 12,09 ; 13.093 | 11.66: 
153053 | 14,163] 13,359] 12,630] 11,966 6 ; 12.808 | 11.430 
14,842 | 13,978) 13,196] 12,485 | 11,837 12.480 | 11.182 
; 12.102 | 10,884 
14,626 | 13,789) 13,028] 12,337 11,705 11.665 | 10.537 
14,407 | ¥3,596| 12,858) 12,185| 11,570 hy 11.156] 10.128 
14,185 113,309] 12,683] 12,029] 11,431 : 10.564} 9.646 
13,958 | 13,199] 12,504] 11,870 1'11,288 9-571 | 9.074 
135728 | 12,943] 12,322] 11,707 | 15,142 : 9.059]. 8.301 
135493 | £2,784]12,135| 11,540 | 10,992 8.105 | 79572 
13,254 | 12,571] 11,944 (1,368 | 10,837 : 6.986} 6.585 
13,012) 1253.54/ 11,748) 11,102 | 10,679 5-652]. 5.391 
12,764 | 12,131|11,548] 11,012 10,515 : — | ——|: 
12,511 | 11,904] 11,344| 10,824 | 10,348} hese a 12.860 } 11.478 
12.593 | 11.266 |. 
12,25§ | £1,673|11,135]| 10,638 10,176 12.281 | 11.022 
11,994 | 11,437] 10,921| 10,443 ey 11.921 | 10.736 | 
11,729 | 11,195] 10,702} 10,243 ‘ 824 | 11.501 }' 10.402 | 
11,457 | $0,950] 10,478! 10,039 ae : 11.013 | 10.008 | 
11,183 | 10,698 9,829) ° 10.440} 9.541 | 
10,902 | 10,443] 10; 9,614 9.767 | 8.985 | 
10,616 | 10,181 95393] 9 | ; 8.975 | 8.318 
10,325} 9,913 5 9,166 ‘f : 8041 | 7.515 
10,029] 9:640| 9,275| 83933 6.934| 6.544 | 
5623] 5.364 


)| 92076) 8,753! 8,449] 8,166 d 12.341 | 11.067 | 
8,786) 8,482! 8,197]! 7,926 7,428 | 2 -531-| 12.051 | 10.840 
8,488! 8,205 7,938!) 7,684 “7;216)° eer 11.711 | 10.565 


> 
a Value at 3|Walue at 4|Value at 5 
7 & per Cent, per Cent. per Cenr. 
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fied ai : C! 1974 ] 
2° [=o [Value at s/Vali 
we & a ey gt 3|Value at q/Valie t gt 
26 Peay Et oor he Cent. | per nly Tse TIT. Showing the Values of Annuiti gyn a 
a, ( Mate | tong Ml and onal, ding Single Lives, _ 
cf 12. \ | the Dur tion fT Sie oe “ ang 19 2 ?y obabiliti 
2 nee one 3 E a8 dink ope gh ae Kingdom of Sweden. eee 
a (11.325 | 10.297 : Maves. 5 dies : 
: 10.5361 9.648 | 8880 -Bemaies., . |(Lives in general 
perl 8.879 | 5.233 ey elenat Ae Bey Cris per! Crs 
-B.cagl 7.9671 7-448 APRS 16.82: ! te nhe as Cone 
7-308 Pere ae 2117-355 se tatis bed 16.661) 14.161 
5.868] 5.590 | _5-333 ele 18 54a4 15-59 hts bsp poe 
12.1 “ i > aS ‘ | rags : £3 15. 
; his 92} 11.786 | 10.621 5 | 18.503 18.780} 15.951 || 18-554 es 
794.1 11.468 | 19.367 rag tbs § 18.927 | 16.088 || 18.71 pd 
12.333 | 11.093 | 10.067 ts Sa 19.045 | 16.203 || 18.8 5115-937] 
11.770} 10.655} 9-708 : a 93 ig.13t ehbs iB 33 16.052 
£1,130] 10.138 | 9-278 pty 19.165 aia po 16.434 
wrae|ices]| gs] | 8 abel [as peel 
9-4 8.766} 8.1 Bead tits kQ.4 09 +6! : 10.486 
8.4.52 7.83 ie 34 bg ee 18.600 10.02 ‘Bre roe ge 16.169 
7241 6.826 ca 12 | 18.491 ebe Hehe eh Lae 
(5.826 5.551 | 5-294 Bs Fhe 18.840 eke ithe rks be 
reel carl mam Fone eee ee al et 
010 | 10.838 ; Per, 4 || 183568 | 15.96: aes ; 
I1.592 couse 9 854 bu Ue 18.424 nae its Ba bee 
10.898 |. 9.936 hep Loy 17.903 18.200] 15.761 ee 15.686 
10.183 9.445 wen * oS HP ES. 5 e 15 662 I gah Wide 
9-338 Glee pots ps li || 8.013] 15-563 ads 13 473 
8.338 | 7.779] 7-280 pd pe | £7872 | 15.462 rey mate 
as 6.748} 6.373 22 ce eae 15.356 || 17-458 ee 
S-TTT | S505) 3-234 23)| 10-887 he 15-245 |) F907 13045 
63.2.1 10.530} 9.600 24 16.742 | hiss 4[ 15.129 |] 17-450] 14.930 
ee aera 25 | 16.592 gm ete: 10.997 14.818 
12.022 9.702 8.913 26 16.436 a vo 9) 14.836 16.839 14.701 
9-955 9-149 8.4 fo) eta) 16.2 : OTS 14.757 16.67 T 
ae 8.4.76 es 28 ee 6754 14.636 ec y's 
202 bes | ong 4 ee 683 14.51 6 : 
1E864: 6460 | 6.204 ule aed 14.396 Peptic 
Py i > ; \ ¥ } 10.2 ee yGs “ 
fue F450 |) 57209 i eg ae devs 14.272 || 16.006) 14.080 
ea 9-826 | 9.014 921) 15.385: | rg 14-£56]| 15 839] 13-956 
Pee esr eR 33, | 15-208 Naess ¥5:068 13-827 
re TT | OOLt 8.244 34 15.014) 15.62 3:923 ||. 15-497} 13-799 
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Panne LV. Showing ithe Value of Annuities on Two Foint 
Lives, according to the Probabilities of the Duration of 
Human Life among Males and Females colledtively, réckon- 
ing intereft at 4 per cent. 


1°9- 916.152; 


Intereft 4 per tent. 


Difference of o, 6, 12, and 18 years. 


Ages. Values. 
1-13)13-804 
2-14]1 40557 


8-20} 5.1310 
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i] 6-24/04.740 
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Interet 4 per cent ie Interef 4 wi cents: Purine 
E} | 1-993]15.2-94! 0.551} 
7| 3 Costs 3-83) 2-475] 53-89 1-683 53°95) 0-468}, 
54-73) 3-389)54-84 
Tasire V. Showing the Values of two Foint Lives, ac- 
cording to the Probabilities of the Duration of Human 
Life among Males and Females colledively. 
Tatereft 4 per cent. 
Difference of aze 24, 30, 36, and 42 years. 
Ages: he ues. Ages. Vaines., \ Agee. een ies. Age Ages. Vaiucts 
“1+2512.832] 4- “34/12. "196i 1 cat 465 | 1-43,10. 10.546 
2-32)12-730 OLI.9K3 2-44 10.y46 
}333713 O86 9 solr. beak aaa, 10 
4° 28.14 003} 4-34 13. ane " 40j22- 2841) 4-40j4l- 260 59-93 0.617} 
5-29 14.037 5-3513-277; ai 242) ayaa 183} 10-94 0.514 
6-30,14-033| 6-35)13 242] 6-42)12.185 71-96 0.411 
4-31,54.006 7-3723-270) 7-43{t 2-113} ; 
8-32 25) Bie 8-3873-059 coe The values of joint lives in thefe tables have fides com- 
2 Saba 4 eosin 4 3 Magara ry uted for only one rate of intereft ; and of fingle lives in 
O-3 ie 74 a ¥ be a : + 49 94 ‘Table JIT. for only two rates of intereft. The following: 
£2-35, 31004 “45, ; Dik pial ae 493 rules will fhow, that it would be a needlefs labour to com- 
m8 42 ot lb hee deta pute thele values (in ftri& conformity to the obfervations }: 
Eta a9 Ofx5- in MOONEE tor any other rates of intereft. 
34-44 FE.997|14-5O10-7 96 
th yn vers thls Account of a methed of deducing, from the correé&t va-- 
: “ ot Sel, de op a te j “| Ines (according to any paren renony) of any fingle or joint 
£8 49101 076 Ag bas “59 99) lives at one rate of interelt, the fame values at other rates of 
ae aialy $5 intereft. 
lrg 567120. Precimrxary PRoprems. 
ee 332\21-57 i oN ney Hl Pros. ¥. The expectation given of a fingle Ife by anys 
3 si ; table of oblervations, to {:nd its value, fuppofing the decre- 
7 602 aed menis of life equal, at any given rate of intereft. 
& & a a : Solution. Vind the value of an annuity certain for a num- 
oe ned eit his fh Bds Oe ber of years equal to twice the expe€ation. -Muluply this: 
ate 4 value by the perpetuity increafed by unity, and divide the: 
| “* th ee product by twice the expeétation: ‘The quotient fubtra&ted: 
wise 4 ght “eg ; from the perpetuity will be the value required. 
as Se : Example. "The expectation of a male life aged ro, by the 
7:997}3 2139- Sweden obfervations, is 43.94. ‘Twice this rexpeslatiog | id 
La at vg 87.88, ‘The value of an annuity certain for 87.88 years: 
7-44 3 | 29) L374 | is (reckoning intereft at 4 per cent.) 24.200. The product: at 
pi babs ae a4 , of 24.200 into 26 (the perpetuity increafed by unity.) is. 


629.2, which, divided by 87.88, gives 7.159. And this: 
quotient fubtraéted from Ss (the perpetuity) gives 17.84 


6.402) \36- “72 years purchafe, the value of a lifeaged ten, deduced from: 


6. eae c Na the expectation of life at that age, according to the Sweden: 
o “7 ebfervations, (Seethe Tables in Dr Price on Reverfionsy. 
5.543 95 vol ii.) 

5-25 4140-76 Pros. IT. Having the expeCiations given of any two 


4-977 iq “TT 3 TO2N4 lives by any table of obfervations, to deduce from thence the 
is 730142- oe ed 42 value of the joint lives at any rate of intereft, fuppofing an 

5143- 8s} 2-305! aes decrement of life.. 
44-S6! 2.203) "Solution. Find the difference between twiee the expec- 
tation 


4. 522 44: Bol 3.052) 


% it “y . 
Surviver- tation of the youn 


fhip. 


eft lifeand twice the’ expeftation of the 
oldeft life, inerealed by wuity and twice the perpetuity. | 
Multiply this difference by the value ofan ainuity certain | 
fora time equal to twice the expectation of the oldeft life; 
and by, twice the fame expeétation divide the produ&, re- 
ferving the quotient. 1 Bi 

From twice the perpetuity fubtra@ thereferved quotient, 
and multiply the remainder by the perpetuity increafed. by 
unity. This laft produé divided by twice the expeGation 
of the youngeft life, and then fubtraéted from the perpetuity, . 
will be the required value. : 

When twice the expectation of the youncett life is great- 
er than twice the expetation of the oldeft life increafed by. 
unity and twice the perpetuity, the referved quotient, inftead 
of being fubtracted from twice the perpetuity, muft be add- 
ed to it, and the fum, not the difference, multiplied by the 
perpetuity increafed by unity. 

Example. Vet the joint lives propofed be a female life 
aged 10, and a male life azed 15; and let the table of ob- 
fervations be the Sweden table for lives in general, and the 
rate of interelt 4 per cent. ‘l'wice the expedtations of the | 
two lives are 90.14 and 83.28. 

Twice the expectation or the oldeft life, increafed by uni- 
ty, and twice the perpetuity, is 134.28, which leffens by 


90.14 (twice the expeéiation of the youngeft life), leaves 


44.14 tor the referved remainder. ‘I‘his remainder multi- 
plied by 24.045 (the value of an annuity certain for 83.28 
years), and the ptoduét divided by 83.28 (twice the expec- 
tation of the oldeft life), gives 12.744, the quotient to be 
referved ; which fubtratted-from double the perpetuity, and 
the remainder (or 37.255). multiplied by the perpetuity in- 
creafed by unity (or by 26) gives 968.630, which divided 
by. 90.14 (twice the expeétation of the youngeft life) and 
the quotient fubtracted from the perpetuity, we have 14.2 54 
for the required value. ‘ 

The value of an annuity certain, when the number of 


years is a whole number with a fraction added {as will be 
commonly the cafe) may be beft computed in the following 


manner. In this example the number of years is $3.28, 
‘The value of an annuity certain for 83 years is 24.035, 
The fame value for 84 years is 24.072. The difference be- 
tween thefe two values is 0.37; which difference multiplied 
by .28°(the fraétional part of the number of years), and the 
product {.0103) added to the leaft of the two. values, will 
give 24.045 the yalue for 83.28 years.  _ oe 
General Rule. Call the correét value (fuppofed to be 
computed for any rate of intereft) the firft value. Call the 
value deduced (by the preceding problems) from the expec- 
tations at the fame rate of interclt, the fecond value. Call 
the value deduced from the expeétations for any other rate of 
intereft the third value. 
Then the difference between the firft and fecond values’ 
added to or fubtraéted from the third value, juft as the firft 
is greater or lefs than the fecond, will be the value at the 
rate of intereft for which the third value has been deduced 
from the expectations. De pac Ree E 
"The following examples will make this perfeétly plain. 
Example I. In the two laft tables the correé& values are 
given of two joint livés among mankind at large, without 
diftinguifhing between males and females, according to the 
Sweden obfervations, reckoning intereft at 4 per cent.’ Let 
it be required to find from thefe values the values at 4 per 
cent. and let the ages of the joint lives be fuppofed 10 and 
10. ! 
"The corre value by Table IV. (reckoning intereft at 4 
fer cent.) is-16.141. ‘The expeétation.of a life azed 10 is 
45.07. The value deduced from this expetation at 4 per 
cent. by Prob. IL. is 14.539. ‘The value deduced by the 
4 


f 3a | i) 


_terefiared.-, 


_ wife, fhould fhe be left.a widow. 


S. UL R 

fame problem. fram “the fameiexpetation at 3 percent, is] 

16.808, She difference between the firft and fecond values 

is ‘11602, which, added tothe third value (the firft being 

greater than the fecond), makés 18.410, the value required. 
‘Example U1. Let the valué be required of a fingle male | 


_ life aged 10, at 3 fer cent. intereft, from the correét value at 


a ; 


4 per cents according to the Sweden obfervations, : 
'Firft, or correct value at 4 per cent. (by; lable ITI.) is 
‘18.674. | The expectation of a male ‘lifeaged ro is 43.94. 
“The fecond value (or'the value deduced from this exped- | 
tation by Prob.'I.) is 17.838. Mee 4% 
The third value (or the value deduced from the fame’ c%- 
pectation at 3 per cent.) is 214277. ° . 
‘The -difference- between the firft- and-fecond. is 836); @ 
which (fince the firft is greater than the fecond) mutt he | 
added'to the third; and the fum (that is; 22.113) ‘will be | 
the value required. ee reee | 
The third value at 5 percent. is 15.2863; and the diffe. } 
rence added to 15.286 makes 16.122 the value of a male } 
life aged 10 at § per cent: according’ to-the Sweden obferva- } 


tions.. The exact value at 5 per cent.) is {by Table III.) | 


/ 16.014. 


Again: "The difference between 16.014 (the correét vaq | 
lue at 5 per cent.), and 15.286 (the .value at the fame in- | 
tereft deduced from the expe€tation ), is.728; which, added | 
(becaufe the firft value is greater than the fecond) to 13.335 | 
(the value deduced at 6 per cent. from the expectation) gives] 
14.063, the value of the fame lite, reckoning intereft at 6 
er Ce. F 

Thefe deduétions, in the ‘cafe of fingle lives particularly, | 
are fo eafy, and give the true values fo nearly, that it will” 
be fcarcély “ever! neceflary . to calculate the.exaét values (ace” 
cordin:; to any given obfervations) for more than one rate | 
of intereft, a ‘8 

Af; for inftance, the corre& values are computed at 4 per | 
cent. according to any obfervations, the values at 3, 34, 4:4, 7 


$56, 75 Or 8.per cent may be deduced from them by the 7 


preceding rules asyoccafion may require, without much la. 
bour or anydangen of eonfiderable errors. "The values thus 7 
deduced will feldom differ from the true. values fo much: as & | 
tenth. of a year’s purchafe. ‘T’hey will not generelly differ J 
more: than a 20th or goth of a year’s: purchafe. In jomt 3 
lives they will differ lefs than in ‘fipgle. lives, and they will 
come equally, mear to one another. whatever the ratés of in- | 


. 


‘(he preceding tables furnith the means of determining the | 


‘exat differences between. the values of annuities, as they are | 
.made to depend on the furvivorfhip of. any male or fenga 


lives ; which hitherto has been a dfideratum of corifiderable 7 
confequence: in: the, déétrine; of lite-annuities.: What -has | 


,made this of confequence is chiefly the multitude’of focieties | 


lately eftablifhed in this and-foreizncountries for providing | 
annuities for widows. ‘The general. rule. for calculating from | 
thefe tables the value of fuch annuities is the following.’ | 
Rule...“ Find in'l'able IL. the value of a female life at 
the age of the wife. From this value fubtract the value in 7 
Table LY, of the joint continuance of two lives at the ages 7 
of the hufband and. wite... The remainder will -be‘the value © 
in a fingle prefent payment of an annuity for the life of the 7 
And this laft, value.divi- 7 
ded by the value of the joint lives increafed by unity, will 7 
be the value of the fame annuity in annual payments during 
the joint lives, and to commence immediately.”’ 
Example, Let the age of the wife be 24, and of the 
hufband 30. ‘The value in Table III. (reckoning intere!t 7 
at 4 per. cent.) of a female life aged 24, is 17.252. The va- 
lue in ‘Table IV. of two joint lives aged 24 and 30, is | 
13.455, which fubtraéted from 17.252 leaves”3:797, the | 


value 


su § f eor | s u § 


value in @ fingle prefent payment of an arnuity of L. 1 for appetities, it is probable, arifes from the bluntnefa of hig | 
the life of the wife after the hufband ; that is, for the life of fenfes of tafte and of feeling. The rudenefs of the hair, “~ 
the widow. ‘The,annuity, therefore, being {uppofed L.20, the harduefs of the {kin, and the thicknels ot the fat, render SHB 
its value in a fingle payment is 20 multiplied by 3.797, that thefe animals lefs fenfible to blows. Mice have been known Hifory, 
is, L. 75.04. And this laft value divided by 14.455 (that to lodge upon a hog’s back, and to cat his fkin and fat, vol, i. 


is, by the value of the joint lives increafed by unity), gives 
5.25, the value in anrual payments beginning immediately, 
and to be continued during the joint lives of an annuity of 
L.20 to a wife aged 24 for her life, after her hufband 
aged 30. 

SURYA, the orb of the fun perfonified and adored by a 
fet of Hindoos as a god. He feems to be the fame divinity 
with the Pheebus of Greece and Rome; and the fe& who 
pay him particular adoration are called Seuras. ‘Their 
_ poets and painters deferibe his car as drawn by feyen green 
_ horfes, preceded by Arun, or the Dawn, who atts as his 
charioteer, and followed by thoufands of genii worfhipping 
Re- him and modulating his praifes. He has a multitude of 
names, and among them twelve epithets or titles, which de- 
note his diftin@ powers in each of the twelve months ; and 
he is believed to have defcended frequently from his car 
in a human fhape, and to have left a race on earth, who are 
equally renowned in the Indian ftories with the Heliadai of 
Greece : it is very fingular, that his two fons called 4/winau 
_ or Afwipicumarau, in the dual, fhould be confidered as twin- 
_ brothers, and painted like Caftor and Pollux; but they have 
each the charaéter of AEf{culapius among the gods, and are 
believed to have been born of a nymph, who, in the form 
of a mare, was impregnated with fun-beams. 

SUS, the Hoa, in zoology, a genus of quadrupeds be- 
longing to the clafs of mammalia and order of bellue. ‘Vhere 
are four cutting teeth in the upper jaw, whofe points converge; 
and, for the moft part, fix in the lower jaw, which ftand for- 
wards: ‘I'here are two tufks in each jaw, thofe in the up- 
»Y per jaw being fhort, while thofe of the under jaw are long, 
and extend out of the mouth. The {nout is prominent, 
moveable, and has the appearance of having been cut off, 
or truncated. The feet are armed with divided or cloven 
hoofs. ‘There are fix fpecies; the fcrofa, zthiopicus, tajaflu, 
babyruffa, porcus, and africanus. ‘The moft remarkable are, 

1. The /crofa, or common hog, having the body covered 
with briftles; two large teeth above and below. Ina wild 
ftate, of a dark brinded colour, ‘and beneath the briftles is a 
foft fhort hair ; the ears fhort, and a little rounded. Tame: 
the ears long, fharp-pointed, and flouching ; the colour ge- 
nerally white, fometimes mixed with other colours. Ina 
tame ftate it is univerfal ; except in the frigid zones, and in 
Kamtfchatka, where the cold is very fevere. Since its in- 
troduction into America by the Europeans, it abounds to 
-exce{s in the hot and temperate parts. It.is found wild in 
moft parts of Eurepe. In the forefts of South America 
there are vaft droves, which derive their origin .from the 
European kind -relapfed into a flate of nature; and are 
what ‘Mr Bancroft, in his Hiftory of Guiana, defcribes asa 
particular {pecies by the name of Warree. ‘Vhey cannot 
bear exceffive cold ; inhabit wooded countries ; and are very 
{wift. In America they are ufeful.by clearing the country 
of rattle-fnakes, which they devour without danger. 

Of all quadrupeds, the hog is the moft rude and brutal. 
"The imperfections of his form feem to have an influence on 
his riature and difpofitions. Albbis habits are grofs; all 
his appetites are impure ; all his fenfations are confined to 
a furious luft, and a-brutal gluttony. He devours indifcri- 

minately every thing. that comes in his way, even his own 
progeny the moment after their birth. ‘This voracioufnefs 
feems to proceed from the perpetual cravings of his ftomach, 
which is of an immoderate fize; and the grofinefs of his 
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without his fhowing any marks of fenfibility. ‘Phe other 
fenfes of the hog are very good. It is-well known to the 
hunters that the wild boar hears and fmells at a great di- 
flance ; for, in order to furprife him, they are obliged to 
watch him in filence during the night, and to place them- 
felves oppofite to the wind, that he may not perceive the 
{mell, which neyer fails to make him turn back. 

But the hog, though the molt impure and filthy of all 
quadrupeds, is yet ufeful by the very fordidnefs of its man- 
ners ; this alone deyouring what is the refule of all others, 
and contributing not only to remove what would be a nui- 
fance to the human race, but alfo converting the moft naufe- 
ous offals into the richeft nutriment: for this reafon its 


ftomach is capacious, and its gluttony exceflive : not that 


its palate is infenfible to the difference of eatables ; for where 
it finds variety, it will rejeét the worft with as difting uifh- 
ing a taite as other quadrupeds. 

The parts of this animal are finely adapted to its way of 
life. As its method of feeding is by turning up the earth 
with its nofe for roots of different kinds, fo nature has given 
it a more prone form than other animals ; a ftrong brawny 
neck; eyes {mall, and placed high in the head ; a long 
fnout, nofe callous and tough, and a quick fenfe of {melling 
to trace out its food. Its inteftines have a ftrong refem- 
blance to thofe of the human fpecies. The external form 
of its body is very unwieldly ; yet, by the flrength of its 
tendons, the wild boar (which is only a variety of the com- 
mon kind) is enabled to fly from the hunters with amazing 
agility: the back,toe on the feet of this animal prevents its 
flipping while it defcends declivities, and muft be of fingular 
ufe when purfued. Yet, notwithftanding its powers of mo- 
tion, it is by nature ftupid, inaétive, and drowly ; much in- 
clined to increafe in fat, which is difpofed in a different 
manner from that of other animals, and forms a regular coat 
over the whole body. It is reftlefs at a change of weather, 
and in certain high winds is fo agitated as to run violently, 
{creaming horribly at the fame time: it is fond of wallow- 
ing in the dirt, either to cool its furfeited body, or to de- 
flroy the lice, ticks, and other infeéts with which it is in- 
fefted. Its difeafes generally arife from foul feeding and 
intemperance ; meafles, impofthumes, and fcrophulous com- 
plaints, are reckoned among them. Thefe are beft prevent~ 
ed by keeping the animals, as the ancients ftrongly recom- 
mended, very clean in their flies ; allowing them air, exer- 
cife, and a fufficiency of water. Linngzus obferves, that ° 
its fiefh is wholefome food for athletic conftitutions, or thofe 
that ufe much exercife ; but bad for.fuch as lead a fedentary 
life : it is, however, of moft univerfal ufe ; and furnifhes 
numberle{s, materials for epicurifm. 

The boar, or male of thefe creatures, is chofen with great 
care, when intended for the propagation of his fpecies; and 
is thus.employed from the age of two to five years, and 
then either fold or fatted. The males not allotted to this 
ufe, are caftrated, fometimes at the age of fix weeks, and 
fometimes when they are fix months old ; and then fed toa 
great fize either.for fale or for the ufe of the family. Sows 
are kept for breed generally from one year old to feven, and 
are then fpayed and fatted. They have commonly more 
greafe on their inteftines than hogs, thefe being fatteft on 


‘their backs. 


As to the age of thefe animals, it is faid that the life of » 
the wild boar may be extended to twenty-five or thirty years. 
Ge - Aris 
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Ariftotle fays, that hogs in general live twenty years; and 
adds, that both males and females are fertile till they arrive 
at the age of fifteen. ‘They can engender at the age of 
nine or twelve months; but it is betrer to reftrain them till 
they be eighteen months or two years. The firft litter of 
the fow is not numerous; and, when only one year old, her 
pigs are weak, and even imperfeet. She may be faid to be 
in feafon at all times. Though full, the folicits the ap- 
proach of the male. ‘This may be regarded as an excefs 
among animals; for almoft every other fpecies refufe the 
male after conception. The ardour of the fow, though 
almoft perpetual, is however marked by paroxyfms and im- 
moderate movements, which always terminate by her wal- 
lowing in the mire. She, at the fame time, emits a thick 
whitifh fluid. She goes four months with young ; brings 
- forth in the beginning of the fifth ; and foon afterwards fo- 
licits the male, is impregnated a fecoud time, and of courfe 
brings forth twice a-year. Thewild fow, which every way 
refembles the domeftic kind, produces only once a-year. 
This difference in fertility is probably owing to want of 
nodrithment, and the neceflity of fuekling her pigs much 
longer than the domeftic fow, which is never allowed to 
nurfe her young above fifteen days or three weeks. Only 
eight or nine of the litter are kept longer; the reft are fold. 
In fifteen days, pigs are excellent food. 

As thefe creatures, though exceedingly voracious, will 
feed almoft on any thing, they are bred and kept everywhere, 
and are quickly and cheaply fatted. In miry and in marfhy 
grounds (from which they are not averfe) they devour 
worms, frogs, fern, rufh, and fedge roots. In drier and in 
woody countries, they feed on hips, haws, floes, crabs, matt, 
chefnuts, acorns, &c. and on this food they will grow flefhy 
and fat. They are a kind of natural fcavengers, will thrive 
on the trafh of an orchard, the outcafts of the kitchen, the 


{weepings of barns and graneries, the offals of a market, and 


mott richly on the refufe of a dairy. Ifnear the fea, they 
will fearch the fhores for fhell-fifh; in the fields, they eat 
grafs ; and in cities and large towns they are kept 1 in great 
numbers, and fupported chiefly by ee It is evident 
that the facility of feeding them everywhere at a fmall ex- 
pence, is a national benefit, more efpecially in a country 
where the people are accultomed to eat flefh daily, and 
could not perhaps perform their daily labour if they did not. 
It is no lefs obfervable, that notwith{tanding this facility of 
feeding, and the multitudes of {wine ahineaned, they feldom 
fail My coming to a good market. In no part of Europe is 
the management of thefe creatures better underftood than 
in Britain. he time of farrowing is adjufed to the nature 
of the farm, the food it can fupply ; and the number of 
pigs fold and kept are in like manner adjufted. New kinds 
of food, more wholefome and nutritive than what were ufed 
formerly, have been introduced, fuch as turnips, carrots, 
clover, kc. They are in moft places regularly managed 
and clofely attended. ‘T'uffer, many years fince, affirmed 
from his own experience, that a fow might bring as much 
profit as a cow. In fome counties, it is faid, a fow de. 
pendent on a dairy hath produced, all expences deducted, 
about rol. in the fpace of a year. It may be fome fatis- 
faGion to the reader to know, that, on a nice fcalculation, 
the annual profits of a fow in France are found to be be. 
tween 50 and 60 livres.—In Britain, thefe animals in differ- 
ent counties are of very different fizes.. In Leicefterthire, 
Northamptonthire, and Pembrokefhire, they are very large. 
Tn chaueseah te Wiltthire, and wherever they can run in the 
- woods, and feed on matt and acorns, their flefh is firmer and 
better. The Chinefe fwine are cémmon with us: they are 
{maller, blacker, and their legs fhorter than ours: fo that, 
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defends himfelf againft the dogs, 
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when fat, their bellies literally touch the ground. They 
thrive exceedingly well with us, are very prolific, and tieir 
flefh very fine and well-tafted. 

In confidering the advantages derived from thefe crea- 
tures, it is to be obferved, that the flefh of all their different 
kinds, and at all ages, is looked upon as a very fabftantial 
and agreeable aliment; and of courfe, in their proper feahns, 
the different forts of (anions thus fupplied are all of them 
very faleable. ‘The wild boar was efteemed a prime delicacy 
amongt{t the Romans, and the flefh of the tame was much 
more in favour with our anceftors than with us; though 
Brawn has till many admirers, is made in the greateft per- 
fection, and confidered as a rarity peculiar to this country. 
Pork, though it might be wifely prohibited in fome warm 
countries, is found by experience equally nutritive and fa- 
lutary here. As fuch it furnifhes a very large proportion 
of that food which is vended in our markets. It takes falt 
better, and keeps longer, than the flefh of any other animal; 
and tie confumption of it is prodigious when pickled or 
falted, more efpecially in our foreion garrifons and inthe 
fea-fervice. Our bacon is differently cured, fo as to render 
it acceptable to all palates; and our hams are not°at al! in- 
ferior to thofe of other countries. Frefh pork fells nearly 
as dear as beef; the lard brings double or triple the price ; 
the blood, the jnteftines, the feet, and the tongue, are all 
prepared as food. The fat of the inteftines and rerebis which 
differs from: common lard, is employed for greafing axles 
of wheels, and for many other purpofes. Steves are made 
of the fin ;. and brufhes, pencils, &c. of the briftles. The 
dung is reputed next in value to, that of theep. Mr Wor. 


lidge * propofes that {wine fhould be tarned into a clofe well-* <i 
paled, and planted with greens, pulfe, and roots, on which Hi a 


they may feed, and by their trampling and their dung raife’ 
a great quantity of excellent foil. Mr Mortimer si affures ust 


that fome, on’ poor light fhallow land in Staffordfhire, fow 4 


a {mall white pea, which they never reap, but-turn in fo.” 
many hogs to eat them as they think ity will fat; and° 
there they lie day and night, and their dung will fo enrich 
the land, that it will bring a good {ward upon it, and will 
graze many years é afterwards. Our old hufbandmen had an 
ill opinion of this dung, as rage tgeencs it bred weeds, but it 
will probably not obtain much credit at prefent. In forme 
places they wafh with hogs dung for want of foap; which 
an{wers tolerably well, it the linen hangs long er.ough in the 
air to become thoroughly {weet. 

The wild boar was formerly a native of our country, as 
appears from the laws of Hoel dda, who a wine his orand 
huntfman to chace that animal from ‘the middle of Novem- 
ber to the beginnins of December. William the Conque- 
ror punifhed with the lofs of their eyes any that were con- 
victed of killing the wild boar, the flag, or the roebuck ; 
and Fitz-Stephen tells us, that the vaft foreft that in his 
time grew on the north fide of London, was the retreat of 
ftags, fallow- deer, wild boars, and bulls. Charles I. turned 
out wild boars in the New Foreit, sete age? but they 
were deftroyed in the civil wars 

On the continent the wild bath is hunted with dogs, or 
killed by furprife during the night, when the moon fhines. 
As he runs flowly, leaves a ftrong 
and often wounds them 
dangeroufly, fine hunting dogs are unneceffary, and: would 
have their nofe {poiled, and acquire a habit of moving flow- 
ly by hunting him. Mattiffs, with very little training, are 
fufficient. ‘Che oldeft, which are known by the traét of their 
feet, fhould only be atracke d:; A young boar of three years 
old is difficult to hunt down; becaufe he runs very far with- 
out fopping. But the older boars do not run far, allow 

the 
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odour behind him, and -— 
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the dogs to run near, and often ftop to repel them. Du- 
ring the day, he commonly remains in. his foil, which is in 
the moft fequeftrated part of the woods. He comes out 
in the night in queft of food. In fummer, when the grain 
is ripe, it is eafy to furprife him among the cultivated fields, 
which he frequents every night: As foon as he is flain, 
the hunters cut off his tefticles, the odour of which is fo 
ftrong, that in a few hours it would infeét the whole flefh. 
The fnout of an old boar is the only part that is efteemed ; 
but every part of the caftrated and young boar, not exceed- 
ing one year fed, makes delicate eating. ‘The pork of the 
domefti¢ boar is ftill worfe than that of the wild boar ; and 
it can only be rendered fit for eating by caftration and fat- 
tening. The ancients caftrated the young boars which 
they could carry off from their mothers, and returned them 
to the woods, where they grew fat, and_ their pork was 
much’better than that of domeftic hogs. There are feveral 
varieties of the common hog. - 

2. The ethiopicus, or Ethiopian hog, with fmall tufks in 
the lower jaw, very large ones in the upper, in old boars 
bending towards the forehead in form of a femicircle: no 
fore teeth: nofe broad, depreffed, and almoft of a horny 
hardnefs : head very large and broad: beneath each eye a 
hollow, formed of loofe fkin, very foft and wrinkled ; under 
thefe a great lobe or wattle, lying almost horizontal, broad, 
flat, and rounded at the end, placed fo as to ‘intercept the 
view of any thing below from the animal. Between thefe 
and the mouth on each fide, there is a hard callous protu- 
berance. ‘Lhe mouth is fmall: fkin dufky: briftles difpo- 
fed in fafciculi, of about five each ; longeft between the ears 
and on the beginning of the back, thinly ditperfed on the 
reft of the back. Ears large and fharp pointed, infide lined 
with lone whitifh hairs: tail flender and flat, not reaching 
lower than the thighs, and is covered with hairs difpofed in 
fafciculi: Body longer, aud legs fhorter, than in the com- 
non fwine: its whole length 4 feet g inches; height be- 
fore, 2 feet 2 inches; but in a wild flate, it. grows to an 
enormous fize.—Thefe aniinals inhabit the hottelt parts of 
Africa, from Sene2al to Congo, alfo the ifland of Madagaf- 
car. We know little of their nature; but they are re- 
prefented as very fierce and f{wift, and that they will not 
breed with the domettic fow. 

3. The tajnfu, pecary; or Mexican hog, with four cut- 
ting teeth above, and tix below: two tufks in each jaw ; 
thofe in the upper jaw pointing down, and little apparent 
when the mouth is fhut ; the others hid; length from nofe 
to the end of the rump aboutethree feet: head not fo taper 
as in common {wine: ears fhort and erect: body covered 
with briftles, ttronger than thofe of the European kind, and 
more like thofe of a hedge-hog ; they are duflcy, furronnded 
with rings of white; thofe on the top of the neck and back 
are near five inches long, grow fhorter on the fides ; the 
belly almoft naked; from the fhoulders to the breaft is a 
band of white: no tail: onthe lower part of the back is a 
gland, open at the top, difcharging a fetid ichorous liquor 5 
this has been by miftake called a nave/.—Inhabits the hotteft 
parts of South America, and fome of the Antilles: lives in 
the fore@s on the mountains: not fond of mire or marfhy 
places : lefs fat than the common hog. Thefe animals go in 

reat droves. They are very fierce, and will fight ftoutly 
with the beafts of prey: the jaguar, or American leopard, is 
their mortal enemy ; often the body of that animal is found 
with feveral of thefe hogs flain in combat. Dogs will {carce 
attack this animal: if wounded, it will turn-on.the hunters, 
They feed on fruits and roots; alfo on toads and all man- 
ner of ferpents, which they hold with their fore-feet, and 
fin with great dexterity. ‘The flefh is reckoned very good 
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food; but all writers agree that the dorfal cland mutt be 
cut out as foon as the animal is killed, or the flefh will be- 
come fo infested as not to be eatable. 
this fpecies is paquiras, from whence feems to be derived that 
of pecary. There are more varieties of this {pecies, the 
tajafj minor and the patera. - 

4. The babyruffa, or Indian hog, with four. cutting teeth 
in the upper, fix in “the lower jaw; ten grinders to each 
jaw; in the lower jaw two tufks pointing towards the 
eyes, and ftanding near eight inches out of their fockets; 
from two fockets on the outlide of the upper jaw two other 
teeth, twelve inches long, bending like horns, their ends 
almoft touching the forehead: ears {mall, ere&t, fharp-point- 
ed: along the back are fome weak briftles ; on the reft of 
the body only a fort of wool, fuch as is on the lambs: the 
tail long, ends in a tuft, and is often twifted: the body 
plump and f{quare. Inhabits Buero, a {mall ifle near Am- 
boina: it is alfo found in Celebes, but neither on the con- 
tinent of Afia or Africa; what M. de Buffon takes for it 
is the Ethiopian boar.. They are fometimes kept tame in 
the Indian ifles: live in herds: have a very quick fcent: 
feed on herbs and leaves of trees; never ravage gardens like 
other fwine: their flefh well taited. When purfued and 
driven to extremities, they ruth into the fea, {wim very well, 
and even dive, and pafs thus from ifle to ifle. “In the forefts 
they often reft their heads, by hooking their upper tufks 
on fome bough. ‘The tufks, from their form, are ufelefs in 
fight. 

SUSA, the ancient royal refidence of the kings of Per. 
fia, built by Darius Hyftafpis, according to Pliny ; though 
he probably only reftored it, being a very ancient city, 
founded by Tithonus father of Memnon. It was in com- 
pafs 12° ftadia, of an oblong quadrangular form, with a ci- 
tadel called Memnoneum. In fcripture it is called Su/an, 
the royal citadel, from the great number of lies growing 
in that diftri& (Athenezus); fituate on the river Uhlai, or 
Euleus (Daniel): and the Spaniards call at this day a lily 
afufena (Pinedo). Sufa was the winter, as Ecbatana was 
the fummer, relidence of the kings of Perfia, (Xenophon, 
Strabo, Plutarch). Here the kings kept their treafure, 
(Herodotus.) Now called Tujler. 

SUSPENSION, in Scots law. 
6, and 7. 

SUSSEX, a county of England, deriving its name from 


See Law, n° clxxxv. 5 
S» 


“its Gtuation in refpeé of the other Saxons, and called Suffex, 


i. e. the country of the South Saxons, has Hampfhire on 
the weft, the Britith channel on the fouth, Surry on the 
north, and Kent on the eaft. Its length is 65 miles, its 
breadth 30, and its circumference 170. It is divided into 
6 rapes, and thefe into 65 hundreds, in which are 342 
parifhes, of which 123 are vicarages, one city, 16 market- 
towns, 1,140,000 acres, and about 120,000 fouls. 
has few good ports, though it lies alonz the channel for 

65 miles, which is its greatelt length, the coaft being en- B, 
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cumbered in many places with rocks ; and where it 1s more vol. i. 


open, fuch quantities of fand are thrown upon it by thep. 192. 


fouth-weft winds, and the harbours fo choaked up, that 
they will not admit veffels of any great draught or burden, 
The county is well watered by the rivers sArun, Adar, 
Oufe, Rother, Lavant, Cuckmeer, Afhburn, and Aften, 
by which it is well fupplied with fifh, as well as from the 
fea. Hence different places of the county are famed for 
different forts of fifth, as the Arun for mullets, which enter 
it from the fea in f{ummer in fhoals, and by feeding upon a 
particular kind of herb become extremely delicious: Chi- 
chefter for lobfters, Selfey for cockles, Amberley for trout, 
Pulborough for eels, Rye for herrings, and the county ia 

Cc2 ge- 


Siffex, 


Sutherland. 
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general for carp, It is remarkable, that all the. fivei's 
above-mentioned rife and fall into the fea within the county. 
The air, as well as the foil; is various in different parts of 
the county. Upon the coaft the air is aguith, upon the 
“hills and downs pleafant and wholefome;: but fomewhat 
moift and foggy in the valleys, the foil beiig deep and rich, 
and the vegetation in fummer very vigorous. The downs 
in fome places are very fertile in corn and grafs ; in others 
they feed great flocks of {heep, whofe flefh and wool are 
véry fine; but of the latter no inconfiderable quantity is 
clandeftinely exported to France. In the Weald and the 
valleys the roads aré very deep, efpecially in winter. In 
the north quarter are many woods, and fome forefts in other 
places ; whence the king’s yards are fupplied with the largett 
and beft timber in England, befide what is made into ¢har- 
coal and confumed in the iron-works 3 for on the eatt fide is 
plenty of iron ore, with furnaces, forges, and mills for ma- 
nufacturing it. The gunpowder of this county is faid to 
excel that of any other. Thofe delicious birds called wheat. 
ears are bred in this fhire ; they are no bigger than a lark, 
but almoit an entire lump of fat. ‘hat part now called the 
Wild or Weald of Suffex, was anciently a mere defert for 
hogs and deer, of great extent, taking in a part of Kent 
and Surry ; and was called Aaderida Silva, Coid Andred, 
and Andradfwald, from Anderida an adjoining city. This 
county is in the home-circuit and diocefe of Chichefter, 
giving title of earl tothe family of Yelverton, and fends 28 
members to parliament, viz, two for the county, two for 
the city of Chichefter, and two for each of the following 
towns, Horfham, Lewes, Bramber, Eaft-Grinflead, Mid- 
hurft, Shoreham, Staining, Arundel, Haftings, Rye, Win- 
chelfea, and Seaford; of which the four laft are cinque- 
orts. 

SUTHERLAND, one of the moft northerly counties of 

*Scotland. Including Strathnavern, it borders on Caithnefs 
to the north and .north-eaft, is bounded by the ocean on the 
north, the country of Affynt on the weft, Rofs on the 
fouth, and by the German fea on the eaft and fouth-eaft. It 
ftretches about 70 miles in length, and 40 in breadth ; is 
generally hilly, tho’ in many parts arable ; well watered with 
{mall rivers and Areams replete with fith, and exhibiting about 
6o lakes, the habitation of various fifh, {wans, ducks, gcefe, 
&c. One of the largeft of thefe is Lochfhin, extending 18 miles 
in length. Some of them are imterfperfed with {mall verdant 
iflands, which m fummer yield a very agreeable profped. 
On the ‘coaft are many commodious harbours, and all the 
bays {warm with fifh; nay, the fea in this place produces 
fome valuable pearls. Sutherland affords iron-ftone, free- 
ftone, lime-ftone, and flate, in abundance. Here are alfo 
quarries of marble, and mines of coal, though the people 
ufe turf and peat for fuel. Lead ore, impregnated with fil- 
ver, and even fome gold, hath been found in this province, 
together with cryftals and pebbles. 

The air is fo temperate, and the foil fo good, that faffron 
has here been brought to perfe&tton. Many parts of the 
country are remarkably fruitful in corn, and the pafturage 
is excellent everywhere.. Befides three great forefts, there 
are many {maller woods in Sutherland, abounding with deer 
and other game. Qn 'the hills are fed numerous flocks of 
fheep and black cattle ; {mall, yet {weet and juicy. ‘There 
is one bird peculiar to this fhire, called Anag, which refem- 
bles a parrot, and digs its neft with its beak in the trunks 
of oaks. ‘The northern part, called Strathnavern, and fepa- 
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miles; but the breadth from forth to fouth does not exceed 
i2 in fome places, It is very hilly ; and the mountains are 
fo high; that the fnow femiaiis on the tops of them till mid. | 
fummer. It is watered by Navern, from whence it derives 
its name: as this diftri@ gives a title to the eldeft fon of 
the earl of Sutherland. Here are feveral woods, frequented 
by deer and other game, which the people take great de- 
light in hunting. Iron-mines have been worked in fone 
places, but to no great advantage. Strathnavern has many 
frefh water lakes or lochs ; the chief of which are Loch Na- 
vern and Lech Lyel: there are feveral iflands-on the north- 
ern coaft ; and in various parts of the country we {ee monu- 
ments of victories obtained over the Danes or other foreign 
invaders, Sutherlond boafts of fome towns, and a great ma- 
ny villages. ‘The people are humerous, hardy, bold, and 
enterprifing ; courteous to ftrangers 5 cheerful, open, frugal, 
and induftrious. They, as well as their neighbours of 
Caithnefs, {peak the language, and wear the garb, ufed in 
the Lowlands of Scotland. They carry on a confiderable 
falmon-fithery. ‘They drive a traffic with their black cattle, 
fheep, and horfes, at the neighbouring fairs; but export 
their corn, barley, falt, coal, falmon, falted beef, butter, 
cheefe, wool-fkins, hides, and tallow. Here ate provifions 
of all forts in plenty ; and fo cheap through all this country, 
that a gentleman may keep houfe and live much more fump- 
tuoufly for 200 |. a-year than he can live for three times the 
money in the fouth of England. 

SUTLER, in war,‘one who follews the army, and fur- 
nifhes the troops with provifion. Sutlers pitch their tents, 
or build their huts, in the rear of each regiment, and about 
head-quarters. 

SUTRIUM (ane. geog. ), a famous city, and an ancient 
colony of the Romans, the key of Etruria; founded about 
feven years after the taking of Rome by the Gauls (Vel- 
leius). Now Swériin St Peter’s patrimony, on the river Poz- 
zolo; furrounded on every fide with rocks, 24 miles 'to the 
north weft of Rome. 

SUTTON (Samuel), was born at Alfretton in Derby- 
fhire, and going into the army ferved under the duke of 
Marlborough in Queen Anne’s wars with great credit. He 
atterwards came to London, commenced brewer, and kept 
a coffee-houfe in Alderfgate-flreet, which was well frequent- 
ed by the learned men of that time, by whom Mr Sutton 
was much refpeéted, as a man of ftrong natural parts and 
uncultivated genius. About the year 1740 he {chemed a 
very fimple and natural method for extraGting the foul air 
from the wells of fhips, by pipes communicating with the 
fire-places of the coppers; which operated as long as any fire 
was kept burning for the fhip’s ufe. He took out a patent 
in 1744, to fecure the profits of his ifvention; and died 
about the year 1752. 

Surton’s dir-pipes. See Air-Pipes. 

SUTURE, in anatomy, a kind of articulation peculiar 
to the cranium or fkull. See Anatomy, Part I. Se@ di,” 
pafim. 

SuTuRg, in furgery, a method of uniting the lips of 
wounds together. See Surcery. 

SWABBER, an inferior officer on board fhips of war, 
whofe employment it is to fee that the decks are kept clean 
and neat. 

SWABIA. See Suasra. 

SWALLOW, in natural hiftory, is claffed under the 
genus of Hirunvo, under which article the different {pecies 


rated from the reft by a ridge of mountains, is bounded on 


have been already defcribed. Concerning this bird, one cu- Quefti 
the north by the Deucaledonian fea, on the weft by the channel 


rious queftion, however, ftill remains to be ‘difcuffed, What What’ 
called the Minch, on the eaft by Caithnels, and onthe fouth by becomes of it in the winter’? Upon this fubje& there are CO™s) 
Affynt. The length of it, from eaft to weft, amounts to 34 three opinions. Some fay that it migrates to a warmer py 
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mate; foiné, that it retires to hollow trees and caverns, 
where it lies ina torpid ftate ; and others have affirmed, that 
it lies in the fame ftate in the bottom of lakes and under the 
ice. The firft opinion is fupported by Marfigh, Ray, Wil- 
loughby, Catefby, Reaumur, Adanfon, Buffon, &c. The 
firft and fecond opinion are both adopted by Pennant and 
Vhe third is fanGtioned by Scheffer, Hevelius, 
Perham, Klein, Ellis, Linnzus, Kalm: and the fecond and 


| third have been ftrongly defended by the honourable Daines 
| Barrington. 


'Vhough we cannot help giving a preference to that opi- 
nion which appears the moft probable, yet we do not think 
that any one of them is eftablifhed upon fuch evidence as fo 
curious a fubject requires, and as the advanced ftate of na- 
tural hiftory would lead us to expect. We fhall therefore 


- ftate the arguments upon which each Opinion 1s founded as 


9) 


fairly and dillin@ly as we can, and as often as poffible in the 
very words of their refpective advocates. By doing fo, we 


fhall place the whole fubjeét before the eyes of our readers, 
who will thus have an opportunity of examining it atten- 
tively, and of making fuch obfervations and experiments as 
hay lead to the truth. wae 

Thofe who affert that the fwallow migrates to a warmer 
ed, country in winter, argue in this manner : That many birds 


«migrate, is a fact fully proved by the obfervations of natu- 
ral hiftorians (fee Migration). Is it not more probable, 
therefore, that fwallows, which difappear regularly every 
feafon, retire to fome other country, than that they lie ina 
ftate of torpor in caverns or lakes? But this opinion does 
not reft on probability, it is founded on fetis. 

We often fee them colleéted in great flocks on churches, 
rocks, and trees, about the time when they annually difap- 
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about 50 léagues from the coaft of Senegal four fwal- Swallow. 
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lows fettled upon the fhip on the 6th of October ; that 
thefe birds were taken; and that he knew them to be 
European {wallows, which, he conjectures, were return- 
ing to the coaft of Africa, Sir Charles Wager’s autho- 


rity may alfo be appealed to: “ Returning home (fays Phib/iphicat 


Tranfas- 


our channel, a great flock of {wallows came and fettled on tee vols 


he) in the {pring of the year, as I came into foundings in 


all my rigging; every rope was covered, they hung on 
one another like a fwarm of bees; the decks and carving 
were filled with them. They feemed almoft famifhed and 
fpent, and were only feathers and bones ; but, being recruit- 
ed with a night’s reft, took their flight in the morning.” 
This vait fatigue proves that their journey muft have been 
very great, confidering the amazing fwiftnefs of thefe birds : 
in all probability they had crofled the Atlantic ocean, and 
were returning from the fhores of Senegal, or other parts 
of Africa; fo that this account from that moft able and 
honeft feaman, confirms the later information of Mr Adan- 
fon. ¢ 

Mr Kalm, who is an advocate for the opinion that fwal- 
lows lie immerfed in lakes during the winter, acknowledges, 
that in croffing the Atlantic from Europe a {wallow light- 
ed on the fhip on the 2d September, when it had pafled on- 
ly two-thirds of the ocean. 
been feen affembled in 


found both in their paflage from Europe ahd returning 
again, can there be any doubt of their annual migration ? 
—For Mr Barrington’s obje@tions to this opinion, fee Mi- 
GRATION, Pp. 5- 

The fecond notion (fays Mr Pennant) has great antiqui-S 


Since, therefore, {fwallows have xafm, 
great flocks in autumn flying off in Hoyage, 
company towards fouthern climes, fince they have been Vol.i. p- ate 


pear. The direGtion of their flight has been obferved to be ty on its fide. -Ariftotle and Pliny give it as their belief, Pinion, that 
f f ‘ 4 : p 2 j fome lie 
;fouthward. Mr White, the mgenious hiftorian of Sel- that fwallows do not remove very far trom their fummer ha-;., caverns 
borne, travelling near the coaft of the Britith Channel one bitation, but winter in the hollows of rocks, and during thatin a torpid 
morning early, faw a flock of {wallows take their departure. time lofe their feathers. The former part of their opinion ftate. 


‘found their ftomachs quite full. 


At the bevinning of his journey he was environed with a 
thick fog; but on a large wild heath the milt began to 
break, and difcovered to him numberlefs {wallows, cluttered 
on the ftanding buthes, as if they had roofted there : as foon 
as the fun burft out, they were inftantly on wing, and with 
an eafy and placid flight proceeded towards the fea. Af 
ter this he faw no more flocks, only now and then a ftrag- 
ler. 
: Mr Lafkey of Exeter obferved ‘attentively the direCtion 
which a flock of fwallows took in the autumn of 1793. On 
the 22d of Sept-about feven o’clock inthe morning, the wind 
being eafterly, accompanied with a cold drizzling rain, Mr 
Lafkey’s houfe was entirely covered with houfe-fwallows. 
At intervals large flocks arrived and joined the main body, 
and at their arrival an unufual chirping commenced. ‘The 
appearance of the whole company was fo lethargic, that he 


. found it an eafy matter to catch a confiderable number of 


them, which he kept ina room all that day. By heating 
the room they all revived: he opened four of them, and 


the houfe top all day, except for two hours. About half 
an hour after nine on the morning of the 23d, there was a 
great commotion, with very loud chirping, and within a few 
minutes after, the whole ‘multitude took their flight, in a di- 
ret fouth-eaft dire€tion, having afcended to a great height 
in the atmofphere. He let go the birds which he had 
caught, at ‘certain intervals till four o’clock, and they all 
flew toward the fame quarter. 

Not only has the direGtion of their flight been obferved, 
but they have alfo been found on their paflage at a 
great diftance from land. Mr Adanfon informs us, that 


‘Lhe main ‘body occupied’ 


has been adopted by feveral ingenious men ; and of late fe- 
veral proofs have heen brought of fome fpecies, at leat, ha- 
ving been ditcovered in a torpid {tate. 


to numbers of {and martins being drawn out of a cliffon the 7 


vol, ii. 


Rhine, in the month of March 1762. And the honourable ps 250s 


Dairies Barrington communicated to us the following fad, 
on the authority of the late Lord Belhaven, ‘That numbers 
of {wallows have been found in old dry walls and in fand- 
hills near his Lordfhip’s feat in Eafl Lothian ; hot once on- 
ly, but from year to year ; and that when they were expo- 
fed to the warmth of a fire, they revived. We have alfo heard 
of the fame annual difceveries near Morpeth in Northumber- 
land, but cannot fpeak of them with the fame aflurance as 
the two former : ncither‘in the two laft inftances are we cer- 
tain of the particular fpecies. 

‘ Other witneffes crowd on us to prove the refidence of 


_thofe birds in a torpid ftate during the fevere feafon. Firft, 


In the chalky cliffs of Suffex 5 as was feen on the fall of a 
great fragment fome years ago. ‘“econdly, In a decayed 
hollow ‘tree that was cut down, near Dolvgelli, in Merio- 
nethfhire. Thirdly, In a cliff near Whitby, Yorkshire ; 
where, on digging out a fox, whole bufhels of fwallows were 
found in a torpid condition. Aind, laftly, The reverend 
Mr Conway of Sychton, Flintfhire, was fo obliging as to 
communicate the following fact : A few years ago, on look- 
ing down an old lead-mine in that county, he obferved num- 
bers of fwallows clinging to the timbers of the fhaft, feem- 
ingly afleep; and on flinging fome gravel on them, they juft 
moved, but never attempted to fly or change their place = 
this was between All Saints and Chriftmas, 


st Thefe 


: Mr Collinfon fa- Pennant’s 
voured us with the evidence of three gentlemen, eye-witnefles. 27 


Swatlow. 


4 
Third opi- 
nien, that 
fome he 
immer- 
fed in wa- 
fer. 
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* Thefe are doubtlefs the lurking places ‘of the later 
hatches, or’of thofe young birds which are incapable of di- 
tant migrations. There they continue infenfible and rivid; 
but like flies may fometimes. be reanimated by. an unfeafon- 
able hot day in the midft -of winter: for very near Chrift- 
mas a few appeared on the moulding of a window of Mer- 
ton college, Oxford, in a remarkably warm-nook, which 
prematurely fet their blood in. motion, having the fame ef. 
fet as laying them before a fire at the fame time of year. 
Others have been known to make this premature appear- 


‘ance 3 but as foon as the cold natural to the feafon returns, 


they withdraw aeain to their former retreats. 

«« The above are circumftances we cannot but affent to, 
though feemingly contradictory to the cammon courfe of 
nature in regard to other birds. We mutt, therefore, di- 
vide eur belief relating to thefe two fo different opinions ; 
and conclude, that one part of the fwallow-tribe migrate, 
and that others have their winter-quarters near home. If 
it fhould be demanded, why fwallows alone are found in a 
torpid ftate, and not the other many fpecies of foft-billed 
buds, which likewife dilappear about the fame time? rea- 
fons might be affigned :” 

The third opinion we fhall ftate and fupport in the words 
of Mr Kalm.  “ Natural hiftory (fays he), as all other hi- 
ftories, depends not always upon the intrinfic degree of pro- 
bability, but upon faéts founded on the teftimony of people 
of noted veracity.— Swallows are feldom feen finking down 
into the water; {wallows have not fuclt organs as fogs or 
lizards, which are torpid during winter; ergo, {wallows live 
not, and cannot live, under: water. ~This way of arguing, 
I believe, would carry us, in a great many cafes, too far: 
for though it is not clear to every one, it may however be 
true ; and lizards and frogs are animals of a clafs widely dif- 
ferent {rom that of birds, and muit therefore of courfe have 
a different ttruéture ; hence it is they are claffed feparately. 
‘Vhe bear and the marmot are in winter in a torpid ftace, 
and have, however, not fuch organs as lizards and frogs ; 
and nobody doubts of their being, during fome time, in the 
moft rigid climates, in a torpid ftate: for the Alpine na- 
tions hunt the marmots frequently by digging their holes 
up and find them fo torpid, that they cut their throats, 
without their reviving or giving the leaft fign of life during 
the operation ; but when the torpid marmot is brought into 
a warm room, and placed before the fire, it revives from its 
lethargy. ‘ihe queltion muft therefore be decided by fa&ts; 
nor are thefe wanting here. Dr Wallerius, the celebrated 
Swedith chemilt, intorms us, That he has feen, more than 
once, {wallows aflembling on a reed, till they were-all im- 
merfed and went to the bottom ;_ this being preceded by a 
dirge of a quarter of an hour’s length. He attefts likewife, 
that he had feen a iwallow caught during winter out of a 
Jake with a net, drawn, as is common in northern countries, 
under the ice; this bird was brought into a warm room, re- 
vived, fluttered about, and foon after died. 

“Mr Klein applied to many farmers-general of the 
king of Pruffia’s domains, who. had great lakes in their di- 
diri¢ts, the fifhery in them being a part of the revenue. In 
winter the fifhery thereon isthe moft confiderable under the 
ice, with nets {preading more than 200 or 300 fathoms, and 
they are often wound by ferews and engines on account of 
their weight. All the people that were queftioned made af- 
fidavits upon oath before the magiftrates. Firft, The mo- 
ther of the countefs Lehndorf faid, that fhe had feen.a bun- 
dle of fwallows brought from the Frifhe-Haff (a lake com- 
municating with the Baltic at Pillaw), which, when brought 
into a moderately warm room, revived and fluttered about. 
Secondly, Count Schileben gave an inftrument on ftamped 
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paper, importing, that by fifhing on the lake belonging to 
his eftate of Gerdauen in winter, he faw feveral {wallows 
caught in the net, one of which he took up in’ his hand, 
brought it into a warm room, where it lay about an hour, 
when it began to flir, and half an hour after, it flew about ia 
the room. Thirdly, Farmer general (Amtman) Witkou. | 
fki made affidavit, that, in the year 1740, three fwallows 
were brought up with the net in the great pond at Didlac. 
ken; in the year 1741 he got two f{wallows from another 
part of the pond, and took them home (they being all | 
caught in his prefence) ; after an hour’s fpace they revived 
all in a warm room, fluttered about, and died in three hours { 
after. Fourthly, Amtman Bonke fays, that having had the J 
eltate of Klefkow in farm, he had feen nine fwallows brought 4 
up in the net from under the ice, all which -he took into a 4 
warm room, wheré@ie diftin@ly obférved how they gradual- 
ly revived ; but a few hours after they all died. Another 
time his people got likewife {ome {wallows ina net, but 
he ordered them to be again thrown into the water. Fifth- 
ly, Andrew Rutta, a mafter ffherman at Oletiko, made af- 
fidavit, in. 1747, that 22 years azo, two {wallows were } 
taken up by him ia a net, under the ice, and, being brought 
into a warm room, they flew about. Sixthly, Jacob Ko- J 
fiulo, a mafter fifherman at Stradauen, made affidavit, that, 7 
in 1726, he brourht up in winter, in a net, from under the 
ice of the lake at Rafki, a feemingly dead {wallow, which re- | 
vived in half an hour’s time in a warm room; and he faw, in J 
a quarter of an hour after, the bird grow weaker, and foon | 
after dying. Seventhly, E.can reckon myfelf (fays our au- | 
thor) among the eye-witnefles of this paradox. of natural hi- | 
flory. In the year 1735, being a little boy, I faw feveral J 
{wallows brought in winter by the fifhermen’ from the river | 
Vittula to my father’s houfe; where two of them were 
brought into a warm room, revived, and flew about. I faw | 
them feveral times fettling on the warm ftove (which the 9 
northern nations have in their rooms) ; and I recolle@ well, 
that the fame forenoon they died, and I had them, when 7 
dead, in my hand. In the year 1754, after the death of 
my uncle Godefroy Wolf, captain in the Polith regiment of | 
foot-guards, being, myfelf one of his heirs, adminiftered 1 
for my co-heirs feveral eftates called the Srarofy of Difchau, 
in Polifh Pruffia, which my late uncle farmed under the 
kmg. In January, the lake of Lybthaw, belonging to 
thefe eftates, being covered with ice, I ordered the fith- 
ermen to fifh therein, and in my prefence feveral fwallows 
were taken, which the fifhermen threw in again ; but one I 
took up to myfelf, brouzht it home, which was five miles 
from thence, and it revived, but died about an hour after its 
reviving. 

*« Thefe are facts attefted by people of the higheft qua- 
lity, by fome in public offices, and by others who, though 
of a low rank, however, made thefe affidavits upon oath. It 
is impoffible to fuppofe, indifcriminately that they were 
prompted, by views of intereft, to affert as a fata thing 
which had no truth in it. It is therefore highly probable, 
or rather inconteftably true, that fwallows retire in the 
northern countries, during winter, into the water, and ftay 
there in a torpid ftate till the return of warmth revives 
them again in {pring. The queftion therefore, I believe, 
ought ‘tor the future to be thus flated:. The fwallows in 
Spain, Italy, France, and perhaps fome from England, re- 
move to warmer climates ;,fome Englifh ones, and fome in 4 
Germany and other mild countries, retire into clefts and - 
holes in rocks, and remain there in a torpid ftate. In the 
colder northern countiies the fwallows immerfe in the fea, 
in lakes, and rivers ; and remain in a torpid flate, under ice, 
during winter. There are {till fome objections to this latter 
afler- 
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laffertion, which we mutt remove. It is faid, Why do not 


; rapaciouftels of their enemies. 


rapacious fifh, and aquatic quadrupeds and birds, devour 
thefe fwallows ? T'he-anfwer is obvious, {wallows choofe on- 
ly fuch places in the water for their winter-retreat as are 
near reeds and rufhes; fo that finking down there between 
them and their roots. they are by them fecured againft the 
But others object, Why 
are not thefe birds caught in fuch frefh waters as are contl- 
nually haraffed by nets? I believe the fame antwer which 


has been made to the firft objection will ferve for this like- 


o 


| tearing their net; and thus the fituation of 


filent. winter-retreats. 


wife. -Fifhermen take care to keep off with their nets from: 


places filled with reeds and ruthes, for fear of eritangling and 
{wallows under 
water, is the reafon that they are {eldom difturbed in their 
What confirms this. opinion {till 
more 1s, that fwallows were never caught in Pruffia according 


to the above-mentioned affidavits, but with thole parts of 
the net which paffed near to the reeds and rufhes ; and fome- 


times the fwallows were yet faltened with, their feet to..a 


reed, when they were drawn up by the net. As to the ar- 
gument taken from their being fo long under water with- 
out corruption, I believe there is a real difference between 
animals fuflocated in water and animals being torpid there- 
in. -We have! examples of. things: being a long time un- 
der water ; to which we may add-the: intenfe cold of theie 
northern resions; which preferves them. Who would have 
thought that {nails and polypes micht be difleéted, and 
could reproduce the parts fevered from their bodies, if it 
was not a faét? Natural hiltory ought to-be ftudied as a 
colleGtion of faéts, not as the hiftory of our gueffes or opi- 
nions. Nature varies in an infinite manner 5 and Providence 
has diverfified the in“in@ of animals and their economy, and 
adapted it to the various feafons and climates.’? 

With Mr Kalm’s concluding obfervations we heartily 
concur, ‘Natural hiftory ought to be-ftudied as a colleGtion 
of facts; and it was from this. very notion that we have 
flated the above mentioned opinions fo fully, and brought 
together the taéts which the befl advocates for each opinion 
have judged moft. proper for {uppoiting them. We are 
fenfible of the great improbability of the third opinion, and 
know that many arguments have been ufed to prove its ab- 
furdity : fuch as thele, The {wallow is lighter than water, 
and therefore cannot fink; if it moults at all, i¢ muit moult 
under water during its torpid tftate, which. is very improba- 
ble; there is no inflance of land animals livin fo long under 
water without refpiration.. Many other arguments of the 
{ame fort have been advanced, and certainly afford. a fhoit 
way of deciding the quettion; but unlefs they were fuf- 
ficient ‘to. prove the immerfon of fwallows a phyfical im- 
poflibility, .they are of no force when oppofed te the evi- 
dence of teflimony;, it there be no caufe to fufnect the wit- 
nefles of inaccuracy ordefign. . The true way to retute fuch 
an opinion is by accurate obferyation and experiment. We 
have not. heard of any accprate inquiries being made by 
philofophers in thofe northern countries where {wallows are 
{aid to pafs the winter. ander water. The count de Buffon, 
indeed, {hut up fome {wallows in an ice-houfe by way of ex- 
periment, which died in a few days; but as he does not tell 
us what» precautions be took to make the experiment fuc- 
ceed, it is not intitled to any attention. 

Mr. John Huntet made. a. very judicious experiment on 
the banks of the ‘hames, which 1s deferibed by a corre- 
{pondent, in the Gentleman’s Magazine, who afferts that he 


had it from Mr Hunter himfelf. 


One year in the month of September, he prepared a room, 
with every accommodation and convenience which he could 
contrive, to ferve as a dormitory for {wallows, if they were 
difpofed to fleep. in winter. He placed in the centre.a large 
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tub of water with twigs and reeds, &c. which reached to Siallow. 
the bottom. In the’ corners of the room he contrived ar- 

tificial caverns and holes, into which they might retire ; and yy, ie 
he laid on the floor, or fufpended in the air, different lengthster’s expe- 
of old wooden pipes, which had formerly been employed inrinent ine 
conveying water through the ftreete, &c. gemiguse 

When the receptacle was rendered as complete as poffible, 
he then engaged fome watermen to take by nizht a large 
quantity of the fwallows that" hang upon the reeds in the 
Thames about the time of their departure. ‘They brought. 
him, in a hamper, a confiderable number ;. and had fo nice- 
ly hit the time of their capture, that on the very day fol- 
lowing there‘were none to be feen. 

He put the fwallows into the room fo prepared, where: a 
they coritinued to fly about, and occafionally perch on the 
twigs, &c. But not one ever retired into the water, the 
caverns, holes, or wooden pipes, or fhewed the leaft difpo- 
fition to grow torpid, &e. In this fituation he let them re- 
main till they all died but-ore. . ‘[his, appearing to retain 
fome vigour, was fet at liberty; when it mounted out of 
fight, and flew away. All the birds lay dead. {cattered 
about. the room; but not one was found afleep or torpid,. j 
or had, if the correfpondent remembers, fo much as crept 
into any of the receptacles he had fo provided, 7 

‘This experiment was ingenious, and certainly does render But not 
the doGrine of immerfion much more improbable; but iz decifive 
is not decifive; for it may ftill be urged by the advocates; in ae 
for that doétrine, as Mr Kalm has done, that it may only: northern 
be in the colder countries where fwallows retire into the limates.. 
water. We formerly. faid that none of the three opinions 
are fupported by fuch evidence as to fatisfy the mind com- 
pletely. Opinions which refpect events which happen every / 
year ought to be confirmed by a great number of obferya, 
tions, and not by a few inftances diveited of almolt all their 
concomitant circumftances. Can no better proofs be brought 
to prove the migration of {wallows than thofe of Adanfon 
and Sir Charles Wager, or the circumitances mentioned by 
Mr White and Mr Lafkey. refpe€iing, their difappearing ? 

We ought not merely to know that fome {wallows. have 
taken a fontherly flight in. antumn, that fome have been 
found at a great diflance from land in the {pring, or in har- 

velt ; but we ought to know to what countries they actual- 

ly retire. Before,we can relt fatishied, too, that it is a ge- 

neral fa@ that {wallows remain in a. torpid. ftate dunng 
winter, either in caverns or in the bottom otf lakes, &c. we 

mult have more proofs; we mult know what fpecies of {wal-- 

lows they aie faid.to be, in what countries this event takes : 
place, and feveral other circumftauces of the fame kind. Qe 

We cannot help being of opinion that much remains to Many 
be done in ordér properly to afcertain whiat becomes of the things yet 


fwallows in Europe during winter. It would be neceflaryy;. 4... a 
ct 


in the firft place, to know accurately what are the cdaeitil eis ee 

in which {wallows are found. 2: Do-they remain vilible derermine 

the whole year? or, if they difappear, at what feafon does this point. 

this. happen, and when do they appear again? 3. Do they 

ever appear while a flrong north wind blows, or ‘do they: only 

come in great numbers with a fouth.wind? We will endea- 

vour to anfwer fome of thefe queftions in part ; but mutt re- 

gret, that all the information. on this fubject which we have 

been able to cull from the beft writers in natural hiitoryis - 

very feanty ; and'we merely give it by way of {pecimen, 

hoping that, future obfervations: will foon render it more i 

complete. 9 
‘There. are five. {pecies. which vifit Britain: duringy the A few ime 

{ammer months ;-the common or chimney {wallow, the mar-POlt@nt : 


tin, fand mertin, fwilt, and goat-fucker. The cane 


{wallow frequents almoit every part of the old continent ; 
being known (fays Dr Latham) from,Norway to the Cape 
8 of 
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Ewallow. of Good Hope on the one fide, and from Kamtfchatka to 
‘rev ‘India and Japan on the other. It is alfo found in all parts 
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of North America, and in feveral of the Weft Indian Ifands. 
In Europe it difappears during the winter months. It ap- 
pears generally a little after the vernal equinox; but rather 
earlier in the fouthern, and later in the northern latitudes. 
Tt adheres to the ufual feafons with much regularity ; for 
though the months of February and March fhould be un- 
commonly mild, and April and May remarkably cold, it 
never deviates ‘from its ordinary time. In the cold {pring 
of 1740 fome appéated in France before the infe€is on 
which they feed had become numerous enoush to fupport 
them, and great numbers died +. In the mild and even 
warm {pring of 1774 they appeared no earlier than ufaal. 
They remain in fome warm countries the whole year. Kol- 
ben affures us that this is the cafe at the Cape of Good 
Hope; but (he fays) they are more numerous in winter. 
Some birds of this fpecies live, during winter, even in Eu- 
rope; for example, on the coaft of Genoa, where they {pend 
the night m the open country on the orange fhrubs. 

2. The martins are alfo widely diffufed through the old eon- 
tinent ; but the countries where they refide or vifit have 
not been marked by naturalifts with much attention. *. 
The fand martins are found in every part of Europe, and 


} Ibid. 527. frequently {pend the winter in Malta{. ‘Two birds of this 
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fpecies were feen in Perigord in France, on the 27th Decem- 
ber 1775, when there was a foutherly wind, attended with 
4. The /wift vifits the whole continent of 
Europe ; has alfo been obferved at the Cape of Good Hope, 
and in Carolinain North America. 5. The goat-/uckers are 
not very common birds, yet are widely fcattered ‘They 
are found in every country between Sweden and Africa: 
they are found alfo in India. In April the fouth-weft wind 
brings them to Malta, and in autumn they repafs in great 
numbers. 

Mr Markwick of Catsfield, near Battle in Suffex, ‘thas 
drawn up an accurate table, expreffing the day of the month 
on which the birds, commonly called migratory, appeared in 
{pring, and difappeared in autumn, for 16 years, trom 1768 
‘to 1783 inclufive. The obfervations were made at Catsfield. 
From this table we fhall extra& the dates for five years, and 
add the very few obfervations which we have been able to 
colleét refpe&ing the time when the fwallow appears and 
difappears in other countries. 


1779. 

Firft feen, Laft feen. 

Chim. Swa Ap.14. O&. 29. 

Martins 15. 

Sand Mart. 
Swift 
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Firft feen. 


Left feen. 
Ap. 26. 3 


Sand Mart. Sep, 1. 


Swift 


14. 
May 7. 


Chim. Swal. 
Martins 
Sand Mart. 
Swift 


1780, 
Chim. Swal. 
Martins 
Sand Mart. 
Swift 


Nov. 
Ap. 29. 3B: 
8» Sep. ° 
May 6. - | Chim. Swal. 
1781, Martins 
Chim. Swal. Ap. 8. Od. 15. | Sand Mart. 
‘Martins May 12. Sep. 7. | Swift 
Chim. Swal. Swifte, Martins. 
Appear about 
In Burgundy + 
In Selborne, Hampthire} Ap. 4. 
In South Zele, Devonshire ¢ 256 
in Blackburn, Lancafhire + 2Q- 
“In Upfal in'‘Sweden § 


Ap..24. 

May 1. 

AP, 28. 
‘May 9. 


Were tables of the fame kind made in every different 
country, particularly within the torrid ‘zone, ‘ft would ‘be 
eafy to determine the queftion which we have been confi- 
dering. ‘To’many, perhaps, it may not appear-a matter of 
fuch importance’as to be worth the labour, ‘We acknowe 
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ledge it to be rather a curious than an important inquiry ; 
yet it is one which mut be highly gratifying to every 
mind that can admire the wifdom of the Great Architee 
of nature. The inftin@ of the fwallow is indeed wonder. 
ful: it appears among us juft at the time when infects be. 
come numerous; and it continues with us during the hot 
weather, in order to prevent them from multiplying too 
much. It difappears when thefe infe@&s are no longer 
troublefome. It is never found ia folitude ; it is the friend 
of man, and always takes up its refidence with us, that | 
it may proteét our houfes and our ftreets from 
ed with {warms of flies. 

Swatrow-Wort, in botany. Gee Asciepias. 

SWAMMERDAM (John), a celebrated and learned 


natural philofopher, was the fon of John James Swammer. 


being annoys | 


dam, an apothecary and famous naturalift of Amiterdam, | 


and was born in 1537. His father intended him for the 


church, and with this view had him inttru@ed in Latin and © 


Greek ; but he, thinking himfelf unequal to fo Important a | 
tafk, prevailed with. his father to confent to his applying | 
himfelf to phyfic. As he was kept at home till he thould 

be properly qualified to engage in that ftudy, he 


putting every thing in its proper place. This infpired our | 


content with the furvey of the curiofities his father had pur- 7 


was fre-% 
quently employed in cleaning this father’s curiofities, and | 


. author with an early tafte for natural hiftory; fo that, rot | 


chafed, he foon began to make a colleétion of his own, | 


which he compared with the accounts given of them by the q 


beft writers. When grown up, he ferioufly attended to his | 


anatomical and medical ftudies ; yet {pent part of the day § 
and the night in difcovering, catching, and examining the | 


flying infeéts proper to thofe times, not only in the province * 


of Holland, but in thofe of Guelderland and Utrecht. % 


‘Thus initiated in natural hiftory, he went to the univerfity — 
of Leyden in 1651; and in 1663 was admitted a candidate | 
of phyfic in that univerfity. His attention being now en- | 
gaged by anatomy, ‘he began to confider how the parts of | 
the body, prepared by difle€tion, could be preferved, and | 
kept in conftant order ‘for anatomical demonitration ; and | 
herein he {ucceeded, as he had done before in his nice con« 


trivances for difleQing and managing the minuteft infeéts. | 


Our author afterwards made a journey into France, where he : 
{pent fome time at Saumur, and where he became acquainte | 
ed with feveral learned men. In 1667 he returned to Ley-— 
den, and took his degree of Dotor of Phyfic. The next 
year the grand duke of ‘Tufcany being in Holland in order _ 
to fee the curiofities of the country, came to view thofe of © 
our author and his father; and on this occafion Swammer- 
dam made fome anatomical difle@ions of infeés in the pre- | 
fence of that prince, who was ftruck with admiration at our : 
author’s great {kill in managing them, efpecially at his pro- | 
‘ving that the future butterfly ay with all. its parts neatly © 
folded up in a caterpillar, ‘by a@tually removing the integu- _ 
ments that covered the former, and extricating and .exhibit- | 
ing all its parts, however minute, with incredible ingenuity, 
‘by means of inftruments of inconceivable finenefs. On this 


occafion the duke offered our author 12,000 florins for his . 


fhare of the colleétion, on condition of -his Yemoving | 
them himfelf into Tufcany, and coming ‘to live at the : 
court of Florence; but Swammerdam, who hated-a court _ 
life, declined his highnefs’s propofal. 
ed a General Hiftory of Infe&s. About this time, his fa- 

ther'began to take offence at his inconfiderately negle@ting | 
the practice of phyfic, which might ‘have {upported him in 
affluence ; and would neither fupply him with-money nor — 


In 1663, he publith- | 


clothes. ‘Fhis reduced him to fome difficulties. In ¥675 he © 
publifhed his Hiftory of the Ephemeras; and’ his father dy- 7 


ing the fame year, left him a fortune fufficient for his fup- 
port: 
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pott: ‘but he did not long furvive him, for he died in 1682. 
Gaubius gave a tranflation of all his works from the origi- 
. nal Dutch into Latin, from which they were tranflated into 
Enylifh, in folio, in 1758. ‘The celebrated Boerhaave wrote 
thie life. 
“SWAN, in ornithology. See Anas. 
“SWANPAN, or Chimefe Azacus; an inftrument for 
*performing arithmetical operations, deferibed by Du Halde 
in his Hiftory of China. . 

It is compofed of a {mall board, croffed with 10 or 12 
“parallel rods or wires, each ftrung with ivory balls, which 
‘are fo divided by a partition in the middle, that two are on 

' one fide of it, and five on the other. The two in the up- 
per part ftand each for five units, and each of the five in the 
lower part for one. ‘ In joining and feparating thefe balls, 
they recken much as we do with counters 5 but, according 
fog-to our author, more expeditioufly than Europeans do even 
with figures.’ This is hardly credible; but if all the Chi- 
nefe weights and meafures be decimally divided, as by his 
very lame defcription of the /wanpan they would appear 
to be, it is eafy to conceive how computation may be 
made by this inftrument very expeditioufly. The inftru- 
ment, too, may be fo contrived as to {uit any divifion of 
weights and meafures, and in that form be ufeful to the 
blind; but as we have elfewhere given defcriptions of {upe- 
rior inftruments, for their accommodation (fee Buin) it is 
necdlefs to offer in this place any improvement of the /wan- 
ane 
SWANEMOTE, Swatnmore, or SweInMoTE. 


Forrst-Courts. 


See 


[ a9 ] 
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was divided, tintil, in the year of the world 2054, accord. Sweden. 


ing to fome, or 1951, according to others, Eric, or, if we 
believe Puffendorf, Suenon was raifed to the fupreme power, 
with the prerogatives of all the temporary magiltrates uni- 
ted in his perfon for life, or until his conduct fhould merit 
depofition. 

From this very early period till the year 1366 of the 
Chriftian era, the hiftories of Sweden prefent us with no- 
thing but what is common to all nations in their early pe- 
riods, viz. the endlefs cambats and maffacres of barbarians, 
tending to no other purpofe than the effufion of blood. At 


the time juit mentioned, however, Albert of Mecklenburg, Albe 


2 - 
rt of 


having concluded a peace between Sweden and Denmark, Mecklen- 


which two kingdoms had been at violent war for fome 


burg de- 
clared king 


time before, was proclaimed king of Sweden. ‘The peacej, , 360. 


was of fhort duration, being broken in.1368; on which 
Albert entered into an offenfive and defenfive league with 
the earl of Holftein, the Jutland nobility, the dukes of Self. 
wick, Mecklenburg, and the Hanfe-towns, againft the kings 


3 


of Denmark and Norway. Albert proved very fuccefsful War with 
againft Waldemar king of Denmark at that time, driving Denmark 
him entirely out of his dominions; but he himfelf was de- and Nor- 


feated by the king of Norway, who laid fiege to his capi- 
tal. Soon after this, a new treaty of peace was concluded, 
by which Albert was allowed to enjoy the crown of Swe- 
den in peace. However, having formed a defign of renders 
ing himfelf abfolute, he fell under the difpleafure of his fub- 
jects, and Margaret of Norway was proclaimed queen of 
Sweden by the malecontents. .A war immediately enfued, 


way, 


in which Albert was defeated and taken prifoner ; but asrs defeated 
the princes of Mecklenburg, the earls of Flolftein, and theand talen 
Hanfe towns, entered into a league in his favour, the war sid by 
was fo far from being extinguifhed by this event, that it ra- .¢ resveda 
ged.with more fury than ever. ad 
At length, in 1394, the contending parties came to an 

accommodation. Albert was fet at liberty, on condition g.¢ 2” jiners 
that he fhould.in three years furrender to Margaret all pre-ty, 


SWEARING. See Oatn. 

SWEAT, a fenfible moifture iffuing from the pores of 
‘the fkins of living animals. 

The excefs of it dries and weakens the body, deprives 
the humours of their watery parts, and indtices the blood to 
an inflammatory and atrabiliary difpofition. A fudden fup- 
preffion of it will equally hurt as well as a fuppreffion of per- 


{piration. 

SWEATING sickness, a diforder which appeared in 
England about the year 1481, and was by foreigners called 
the Engli/b /weat. It returned again in148 53 then in 1506 ; 
e‘terwards in 1517. -It appeared again in 1528, or 1520, 
at which time alone it fpread itfelf to the Netherlands and 
*s Germany: a circumftance which fhows the impropriety of 
m calling it the Engli/h fweat, in Latin fudor Anglicanus; be- 
fides, Sennertus takes notice, that it fpread as far as Den- 
mark, Norway, and France. It raged again in 1548. 
And the laft return of it in London was in 15 51, when it 
was fo violent’as in one day to take off 120 of the inhabi- 
tants of Weftminfter. Some were feized abroad, and cut 
off in the road, others at home. Some when awake, others 
when fat afleep. Some died in a moment, and others 
m one, two, three, four, or more hours after they began to 
fweat. 

SWEDEN, one of the moft northerly kingdoms of Eu- 
rope, lying between Jat. 55. 20. and 69. 30. north, and 
between 12° and 32° eatt from London. On the fouth it 
is bounded by the Baltic, on the north by Danifh Lapland, 
on the eaft by Mufcovy, and on the weft by the mountains of 
of Norway, being 800 miles inlength and 350 in breadth. 

The early hiftory of Sweden is no lefs involved in fables 
than that of moft other nations. Some hiftorians have pre- 
tended to give regular catalogues of the princes who reigned 
in Sweden in very early times; but they differ fo much 
among themfelves,.that no credit can be given to them. 
However, all agree that-ancient Scandinavia was firft go- 
verned: by judges eleéted for a certain time by the voice of 


the people. Among thefe temporary princes the country 
Vou. XVIII. Part I. 


tenfions to the city of Stockholm; and the: Hanfe-towns 
engaged to pay the fum of 60,000 marks of filver in cafe 
of Albert’s breach of faith. Not long after this, Eric 
the fon of Albert died; and he, having no other child, did 
not think it worth his while to.contend for the kingdom 
of Sweden’: he therefore acquiefced in the pretenfions of 
Margaret, and paffed the remainder of his aays at Meck- 
lenburg. 


Pe : 6 
Margaret died in 1415, and was fucceeded by Eric of Margaret 


Pomerania. 
to the laft depree.. The people were ruined by taxes; and 
the Danes being every where preferred to the offices of 
power, committed the greateft cruelties. ‘Lhe confequence 


This prince’s reign was cruel and oppreffive is fucceeded 
by Eric a 
cruel ty- 
rant. 


7 


of this was a revolt ; and Charles Canutfon, grand mare-A general 
{chal of Sweden and governor of Finland, having joined the evelt takes 


malecontents, was declared: commander in chief of their ar-} 


my. 
rate: Canutfon was chofen regent: but beyinning to op- 
prefs the people, and afpiring openly at the crown, the 
Swedes and Danes revolted ; in confequence of which a re- 
volution took place, and Chriftopher duke of Bavaria, ne- 
phew to Eric, was choien king of Denmark, Sweden, and 

Norway, in 1442. 
On the acceflion of the new prince, complaints azainft 
Canutfon were broucht from all quarters; but, through the 
intereft- of his friends, he efcaped the punifhment due to 
him ; and in 1448, Chriftopher having died after a tyrannical 
reign ot fomewhat more than five years, he was raifed to 
the throne at which he had fo long afpired.. However, ihe 
kingdoms of Denmark and Norway refufed to own allegi- 
ance to him; upon which a war immediately commenced. 
In 


‘lace, and 
eae ! ; -7 Eric is de 
“ric was now formally depofed, and -commenced pt- pofed, 

y cep 3 pl-y 


Sweden. 


The three 
kingdoms 
united un- 
der Chri- 
ftian king 
of Dine 
mark, and 
proves a 
tyrant, and 
is driven 
out. 


John king 
of Den- 
mark ob- 
tains the 
Swedifi 
crown, but 
is driven 
out. 


b £0) 
Chriftian 
king of 
Denmark 
Invades 
Sweden, 
but is de- 
feated and 
driven out. 
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In 1454 peace was concluded, and Denmark for the pre- 
fent freed from the Swedith yoke. Neither did Canutfon 
Jong enjoy even the crown of Sweden itfelf. Having quar. 
relled with the archbifhop of Upfal, the latter formed fuch 
a ftrong party that the king could not refift him, Chriflian 
king of Denmark was called to the throne of Sweden ; ‘and in 
¥459 once more united the three kingdoms. He enjoyed 
his dignity but a fhort time; for having begun to opprefs 
his fubjeéts in an arbitrary manner, he was obliged to retire 
to Denmark in 1463. Katil bifhop of Lincoping, who 
had driven out the king, took upon himfelf the office of re- 
gent. Next year Chriltian returned with a powerful army ; 
but was defeated. ‘The people then thought proper to re- 
cat Canutfon: but he, on his firft acceffion, having offend- 
ed the warlike Bifhop Katil, was by him deteated, and obli- 
ged to renounce his right to the crown. After this the 
kincdom was rent into factions; between whom the molt 
cruel civil wars took place, until the year 1467, when Canut- 
fon was again recalled, and enjoyed the kingdom, though 
pot without difficulty and oppolition, till his death, which 
happened in 1470. 

‘The confufion in which the Swedifh affairs had been fo 
Jong involved did not ceafe on the death of Canutfon. Chri- 
ftian again invaded Sweden; but was defeated by Steen 
Sture, nephew to the late king. After this the kingdom 
feems to have remained in peace till the year 1487, when the 
Ruffians invaded Carelia, committing everywhere the great- 
eft ravages. ‘Thefe were foon driven out: but in 1497, a 
rupture happening betwixt Sture and the fenate, an offer 
was made of the Swedifh crown to John king of Denmark. 
This prince readily accepted the offer, and was crowned ac- 
cordingly ; but no fooner was he feated on the throne than 
he became odious to the Swedes, from his partiality to the 
Danes. In a fhort time he fet out for Denmark, leaving 
his queen, with a ftrong garrifon, in the citadel of Stock- 
holm. He was no fooner gone than the capital was imvett- 
ed: and-though the queen made a noble defence, fhe was at 
lat obliged to capitulate, on condition of being allowed to 
pafs into Denmark. All the garrifon were made prifoners 


of war, and the queen herfelf was confined in a monaftery 


till the following year. 

The Swedifh affairs continued to be involved in the fame 
dreadful confufion as we have already related, until the year 
1520, when a great revolution was effeted by Guftavus 
€Ericfon, a nobleman of the’ firft rank, who reftored the 
kingdom to its liberty, and laid the foundation of its future 
grandeur. The occafion of this great revolution was as fol- 
lows: In 1518, Chriftian king of Denmark invaded Swe- 
den, with a defign to fubdue the whole country ; but being 
defeated with great lofs by young Steen Sture, the regent 
at that time, he fet fail for Denmark. But meeting with 
contrary winds, he made feveral defcents on the Swedifh 
coaft, which he ravaged with all the fury of an incenfed 
barbarian. The inhabitants, however, bravely defended 
themfelves, and Chriflian was reduced to the utmott diftrefs ; 
one half of his forces having perifhed with hunger, and the 
other being in the moft imminent danger by the approach 
of a rigorous winter. He then thought of a itratagem, 
which had almoft proved fatal to the regent; for having 
invited him to a conference, at which he defigned either to 
aflaffinate or take him prifouer, Sture was about to comply, 
had not the fenate, who fufpeéted the plot, interpofed and 
prevented him. Chriftian then offered to go in perfon to 
Stockholm in order to confer with Sture, upon condition that 
fix hoftages fhould be fent in his room. This was accord- 
ingly done; but the wind happening then to prove favour- 


‘able, he fet fail for Denmark with the hoftages, of whom 
‘Guftavus Ericfon was one. Next year he returned; and 


having drawn Sture into an ambuth, the regent reccived’a’ § 
wound of which he died fome time after. The kingdom ™ 
being thus left without a head, matters foon came to the py, 
mott defperate crifis. The army difbanded itfelf; and thero 
fenate, inftead of taking proper meafures to oppofe the ene-rie 
my, fpent their time in idle debates. Chriftian in the mean? 
time advanced into the heart of the kingdom, deftroying f, 
every thing with fire and fword; but on his arrival atfo 
Straznez, he granted a fufpenfion of arms, to give the peo- 
ple time to deliberate on their fituation, and to reffe@ that 
they might eafily get rid of thetr troubles by elefting himts ¢ 
kine. ‘this they accordingly did; and Chriltian proved in 
one of the moft bloody tyrants: that ever fat on the throne?! 
of any kinedom. Immediately after his coronation, he pave ia 
grand entertainments for three days; during which time hetyr 
projected the diabolical deftgn of extirpating at once all the 
Swedifh nobility, and thus ior ever preventing the people 
front revolting, by deprivin; them of their proper leaders. As 
the tyrant had figned articles, by which he promifed indem- 
mity to all who had borne arms again{t him, it became ne- 
ceflary to invent fome caufe of offence againft thofe whom 
he intended to deftroy. 'T'o accomplish his purpofe, Gu- 
flavus l'rolle, formerly archbifhop of Upfal, but who had 
been degraded trom that dignity, in an oratien before his 
majeity lamented the demolition of Stecka, his place of refi- 
dence, and the loffes fuftained by the fee of Upfal, amount- 
ing to near a million of money. He then proceeded in a 
bitter accufation againft the widow and the fon-in-law of “J 
Sture the late-regent, comprehending in the fame accufa- 
tion about 15 of the principal nobility, the whole fenate, and 
the burghers of Stockholm The confequence of this was, Mf 
that above 60 of the principal nobility and people of firft th 
rank in Sweden were hanged up as traitors. Innumerable'% 
other cruelties were ‘committed ; part of which are owned, 
by the Danifh hiftorians, and minutely related by thofe ofer 
Sweden. At laft he departed for Denmark, orderins gib-he 
bets to be erected, and caufing the peafants to be hanged on@l 
them for the flighteft offences, all the way ashe paffed along; 7 
and it is related of him, that at Jencoping he cauled two 
boys, one of feven and the other of nine years of age, to be 
whipped to death. 

This monftrous cruelty, inftead of fecuring him on the | 
throne, exafperated the whole nation againit him. It has — 
already been mentioned, that Guftavus Ericfon, or, as he is 
commonly called, Guffavus Vafa, was among the number? 
of the hoftages whom Chriftian had: perfidioufly carried to, 
Denmark in 1519. Large promifes had been made in or- 
der to reconcile him to Chriftian, and threats had been ufed | 
for the fame purpofe, but all in vain. Secret orders were | 
given to ftrangle him in prifon; but the officer to whom the 7 
aflaffination was committed remonftrated to the king about 7 
the confequences of it, and prevailed on him te change the 
fentence of death into clofe confinement in the caftle of Co- 7 
penhagen. Some of the hoftages perifhed in confequence 7 
of the rigorous treatment they met with; but Guftavus. | 
withftood alk hardfhips. At laft one Banner, a Danifh no- | 
bleman, prevailed on the king to put him into his hands, in. 
order to try whether or not he could prevail upon him to 7 
change his fentiments. ‘The king, however, told Banner, 7 
that he muft pay 6000 crowns in cafe the prifoner fhould ~ 
make his efeape. Banner generoufly affented ; and having | 
brought the noble prifoner to his fortrefs of Calo in Jut- 7 
land, foon allowed him all the liberty he could defire, and’ 
otherwife heaped favours upon him. All this, however, 7 
could not extinguifh his remembrance of the cruelties of | 
Chriftian, and the defire he-had of being ferviceable to his © 
country. He therefore determined to make his efcape ; 
and the liberty he enjoyed foon put him in a capacity of ff 

effecting ™ 
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P. effecting it. Having one day mounted his horfe, under  Guttavus next applied himfelf. to the peafants; but they 

pretence of hunting as .ufual in the fore, when he got at a anfwered, that they enjoyed falt and herrings under the ~“Y 
proper diftance, he changed his drefs to the habit of a pea- government of the king of Denmark ; and that any attempts 4. ji¢s fn! 
fant; and quitting his horfe, he travelled for two days on. to bring about a revolution would be attended with certain yain to the 
foot through by-paths, and over meuntains almoft impaf- ruin, without the profpeét of bettering their condition ;peafante 


Sweden, 


™ 


a 


fable, atriving on the third at Flenfburgh. Here no one 
was admitted without a paflport; and Guftavus dreaded 
prefenting himfelf to the governor or the officer upon guard, 
for fear of being difcovered. Happily for him, it chan- 
ced to be on that feafon of the year when the merchants 
of Lower Saxony drove a confiderable trade. in cattle, 
which they purchafe in Jutland. Guftavus. hired himfelf 
to one of thefe merchants; and under faveur of his dif- 


. guife efcaped out of the Danith territories, and arrived at 


Lubec. 

Banner was no fooner acquainted with his efcape, than 
he fet out after him with the utmot diligence, found him 
at Lubec, and reproached him with great warmth as un- 
grateful and treacherous; but he was foon appeafed by the 
arguments urged by Guiftavus, and efpecially by the promife 
he made of. indemnifying him in the lofs of his ranfom. 
Upon this Banner returned, giving out that he could not 


for peafants they were, and peafants they fhould remain, 
whoever wasking. At length, after feveral vain attempts 
to throw himfelf into Stockholm, after that city was fur- 
rendered to the king, after the horrid maffacre of the fenate, 
and after running a thoufand dangers, and undergoing hard- 
fhips and fatigues hardly to be fupported by human nature, 
he formed the refolution of trying the courage and affection 
of the Dalecarlians. While he was in the deepeft obfcurity, 
and plunged in almoft unfurmountable adverfity, he never 
relinquifhed his defigns nor his hopes. ‘The news of the 
maffacre had, however, very near funk him into defpon- 
dency, as thereby he loft all his friends, relations, and con- 
neétions, and indeed almoft every profpect of fafety to him- 
{elf or deliverance to his country. It was this that’ infpi- 
red the thought of going to Dalecarlia, where he might live 
with mere fecurity in the high mountains and thick woods 
of that country, if he fhould fail in the attempt of exciting 


find his prifoner. Chriftian was enraged at his efcape, ap- 
prehending that he might reverfe all his defigns in Swe- 
_den; and gave ordere to Otho his general to make the 
{triGedt fearch, and leave no means untried to arreft him. 
Guftavus applied to the regency for a fhip to convey him 

to Sweden, where he hoped he fhould be able to form a par- 
pts. ty againft the Danes. He likewife endeavoured to draw 
nto the regency of Lubec into his meafures ; and reafoned with 
the {> much zeal and ability, that Nicholas Gemins, firft con- 
Y ful, was entirely gained ; but the regency could never be 


the inhabitants to revolt. ag 
Attended by a peafant, to whom he was known, he Arrives in 
travelled in difguife through Sudermania, Nericia, and Dalecarlia, 
Weftermania, and, after a laborious and painful journey, \* Neuse 
arrived in the mountains of Dalecarlia. Scarce had he 2) 4 el 
finifhed his journey, when he found himfelf deferted by to work in 
his companion and guide, who carried off with him all thethe mines 
money he provided for his fubfiftence. Thus forlorn, 
deftitute, lialf ftarved, he entered among the miners, and 
over 


fide. 


prevailed on to declare for a party without friends, arms, 
money, or credit. However, before his departure, the con- 
ful gave him affurances, that if he could raife a force fuf- 
ficient to make head againft the enemy in the field, he 


wrought like a flave under ground, without relinguifhing 
his hopes of one day afcending the throne of Sweden. His 
whole profpeét for the prefent was to live concealed, and 
gain a maintenance, until fortune fhould. effet fomething 


in his favour: nor was it long before this happened. Ay, pa 
woman in the mines perceived, under the habit of a pea-ed and ree 
fant, that the collar of his fhirt was embroidered. This cir-lieved. 


might depend on the fervices of the republic, and that the 
regency would immediately declare for him. Guftavus de- 


fired to be landed at Stockholm ; but the’ captain of the 
fhip, either having fecret orders to the contrary, or bufinefs 
ellewhere, fteered a different courfe, and put him on fhore 
near Calmar; a city hitherto garrifoned by the troops of 
Chriftina widow of the regent. In truth, the governor 
held this place for his own purpofes, and only waited to 


trives Make the beft terms he could with the Danes. When Gu- 
himar,-ftavus arrived, he made himfelf known to him and the prin- 
neets cipal officers of the garrifon, who were moftly Germans, 
#n UN-and his fellow-foldiers in the late adminiftrator’s army. He 


rable 


29 


f-iends dermania. 


hfe co 


flaitered himfelf that his birth, his merit, and conneétiona, 
would immediately procure him the command. But the 
mercenary band, feeing him without troops and without at- 
tendants, regarded him as a defperate perfon devoted to de- 
ftru€tion, refufed to embrace his propofals, and even threat- 
ened to kill or betray him, if he did not inftantly quit the 
city» 

Difappointed in his expectations, Guftavus departed 
with great expedition; and his arrival being now publicly 
known, he was again forced to have recourfe to his peafant’s 
difguife to conceal him from the Danifh emiffaries difperfed 
over the country to fearch for him. _ In a waggon loaded 
with hay he paffed through every quarter of the Danifh 
army, and at laft repaired to an old family caftle in Su- 
From hence he wrote to his friends, notify- 
ing his return to Sweden, and befeeching them to affemble 


Dam. all their forces in order to break through the enemy’s army 


into Stockholm, at that time befieged; but they, too, 
refufed to embark in fo hazardous and defperate an at- 
tempt, 


cumftance excited curiofity; and the graces of his perfon 
and converfation, which had {omething in them to attraét 
the notice of the meaneft of the vulgar, afforded room for 
fufpicion that he was fome perfon of quality in difguife, 
forced by the tyranny of the government to feek fhelter in 
thefe remote parts. The ftory came to the ears of a neigh- 
bouring gentleman, who immediately went to the mines to 
offer his proteétion to the unfortunate ftranger; and was 
aftonifhed on recognizing the features of Guitavus, whofe 
acquaintance he had been at the univerfty of Uplal. 
Touched with compeffion at the deplorable fituation of fo 
diftinguifhed a nobleman, he could fcarce refrain from tears ¢ 
but however had prefence of mind enough not to make the 
difcovery. Atnight he fent for Guftavus, made him an offer 
of his houfe, and gave him the flrongeft affurances of his 
friendfhip ard proteétion. He told him, he would meet with 
better accommodations, and as much fecurity as in the 
mines; and that, {ould he chance to be difcovered, he would, 

with all his friends and vaffals, take arms in his defence. 
This offer was embraced by Guftavus with joy, and he 
remained for forne time at his friend’s houle ; but finding 
it impoffible to induce him to take part in his defigns, he 
quitted him, and fled to one Peterion, a gentleman whom 
he had formerly known in the fervice. By him he was re- 
ceived with all the appearance of kindnefs ; and, on the 
very firft propofal made by Guftavus, offered to raife his 
vaflals. He even named the lords and peafants whom he 
pretended to have engaged in his fervice ; but in a very few 
days after, he went fecretly to a Danifh officer, and gave 
him information of what: had paffed, The officer immedi- 
Ddaz ately 
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eaufed the houfe to be furrounded with foldiers, in 
fuch a manner that it feemed impoflibls for Guftavus to 
make his efcape. In the interval, however, he efcaped, 
being warned by Peterfon’s wife of the treachery of her 
hufband, and by her direétion fled to the houfe of a clergy- 
man, her friend. By him Guftavus was received with all 
the refpeét due to his own birth and merit ; and left the 
domeftic who’ conduéted him fhould follow the treacherous 
example of his mafter, he removed him to the church, and 
conducted him to a {mall clofet, of which he kept the key. 
Having lived for fome time in this manner, Guftavus began 


to coniult with his friend concerning the moft proper me- 


thod of putting their fchemes in execution. The prieft 
advifed him to apply dire@ly to the peafants themfelves ; 
told him that it would be proper to {pread a report, that 
the Danes were to enter Dalecarlia in order to eftablith new 
taxes by force of arms; and as the annual featt of all the 
neighbouring villages was ina few days to be held, he could 


-not have a more favourable opportunity : at the fame time 
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he promifed to engage the principal perfons of the diocefe 
in his intereft. 

Agreeable to this advice Guftavus fet out for Mora, 
where the feaft was to be held. He found the peafants 
already informed of his defizns, and impatient to fee him. 
Being already prepoffeffed in his favour, they were foon 
excited to an enthufiafm in his caufe, and inftantly refolved 
to threw off the Danifh yoke. In this defign ‘they were 
more confirmed by their fuperftition ; fome of their old men 
having obferved that the wind had blown from the north 
while Guftavus was fpeaking, which among them was rec- 
koned an infallible omen of fuccefs. Guftavus did not 
give their ardour time to cool, but inftantly led them againft 
the governor’s caftle; which he took by affault, and put 
the garrifon to the fword. This inconfiderable enter prife 
was attended with the moft happy confequences. Great 
numbers of the peafants flocked to his ftandard; fome of 
the gentry openly efpoufed his caufe, and others {upplied 
him with money. Chriftian was foon acquainted with 
what had paffed ; but defpifing fuch an inconfiderable ene- 
my, he fent only a flender detachment under the command 
of one Soren Norby, to affift his adherents in Dalecarlia. 
Guftavus advanced with 5000 men, and defeated a body of 
Danes commanded by one Meleen; but he was ttrenuoufly 


-oppofed by the archbifhop of Upfal, who raifed numerous 


- forces for king Chriftian. 
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The fortune of Guftavus, how- 
ever, ftill prevailed, and the archbifhop was defeated with 
great lefs. Guftavus then laid fiere to Stockholm; but 
his force being too inconfiderable for fuch an undertaking, 
he was forced to abandon it with: lofs. . 

This check did not prove in any confiderable degree de- 
trimental to the affairs of Guftavus; the peafants from all 
parts of the kingdom flocked to his camp, and he was joined 
by a reinforcement from Lubee. Chriftian, unable to fup- 
prefs the revolt, wreaked his venzeance on the mother and 
fitters of Guftavus, whom he put to death with the moft 
excruciating torments. Several other Swedifh ladies he 
cauled to be thrown into the fea, after having impofed on 
them the inhuman talk of making the facks into which they 
were to be inelofed. His barbarities ferved only to make 
his enemies more refolute, Guftavus having affembled the 
fates at Wadftena, he was unanimoufly chofen regent, the 
diet taking an oath of fidelity to him, and promifing to affift 
him to the utmoft. Having thus obtained the fan@tion of 


‘legal authority, he purfued his advantages againft the Danes. 
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A body of troops appointed to throw fuccours into Stock- 

holm were totally cut in pieces; and the regent fending 

fome troops into Finland, ftruck the Danes there with fuch 

terror, that the archbifhop of Upfal, together with Slahog 
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and Baldenacker the Danith governors, fled to Denmark. 
Chriftian received them but very coldly, apprehending that 
their flight might be prejudicial to his affairs; and in a 
fhort time the two governors were put to death, that the 
king might have an opportunity of charging them with be- 
ing guilty of the eruelties which they had committed by 
his order. He then fent exprefs orders to all his ¢overnors 
and officers in Finland and Sweden to maffacre the Swedith 
gentry without diftin@tion- The Swedes made reprifals by 
maffacring all the Danes they could find; fo that the whole 
country was filled with bloodfhed and flaughter. 

In the mean time Guftavus had laid fiere to the towns 
of Calmar, Abo, and Stockholm; but Norby found means 
to oblige him to raife all of them with great lofs. Gufta- 
vus, in revenge, laid fiege to the capital a third time, and 
petitioned the regency of Lubec for a fquadron of fhips and 
other fuccours for carrying on the fiege. This was com. 
plied with, but on very hard conditions, viz, that Guftavus 
fhould oblige himfelf, in the name of the flates, to pay 
60,000 merks of-filver as the expence of the armament ; 
that, until the kingdom fhould be ina condition to pay that 
fum, the Lubec merchants trading ta Sweden fhould be 
exempted from all duties on imports or exports; that all 
other nations fhould be prohibited from trading with Swe. 
den, and that fuch traffic fhould be deemed illicit ; that 
Guftavus fhould neither conclude a peace, nor even agree to 
a truce, with Denmark, without the concurrence of the 
regency of Lubec; and that in cafe the republic fhould be 
attacked by Chriftian, he fhould enter Denmark at the 
head of 20,009 men. Upon thefe hard terms did Gutta- 
vus obtain affiftance from the regency of Lubec ; nor did 
his dear-bought allies prove very faithful. They did not 
indeed go over to the enemy ; but in a fea-fight, where the 
Danes were entirely in the power of their enemies, they 
fuffered them to efcape, when their. whole force might 
have been entirely deftroyed. This treachery had well nigh 
ruined the affairs of Guftavus ; for Norby was now making 
preparations effectually to relieve Stockholm; in which he 
would probably have fucceeded: but at this critical period 
news arrived that the Danes had unanimoufly revolted, and 
driven Chriftian from the throne; and that the king had 
retired into Germany, in hopes of being reftored by the arms 
of his brother-in law the emperor. On hearing this news, 
Norby retired with his whole. fleet to the ifland of Goth- 
land, leaving but a flender garrifon in Calmar. Guftavus. 
did not fail to improve this opportunity to his own advan- 
tage, and quickly made himfelf mafter of Calmar. Mean 
time Stockholm continued clofely invetted ; but Guftavus 
thought proper to protra@t the fiege until he fhould get 
himfelf elected king. Having for this purpole called a ge- 
neral diet, the firlt flep was to fill up the vacany in the {e- 
nate occafioned by the maflacres of Chriftian. Guftavus 
had the addrefs to get fuch nominated as were in his in- 
tereft ; and of confequence the aflembly was no fooner met, 
than a fpeech was made, containing the higheft encomiums 


on Guttavus, fetting forth in the ftrongeft. light the many [Ye is 
eminent fervices he had done for: his country, and conclu-fen kj 
ding that the ftates would fhow themfelves equally ungrate. Swed 


ful and blind to their own intereft if they did not immedi. 
ately elect him king, This propofal was acceded to by 
{uch tumultuous acclamations that it was impoffible to col- 
le& the votes; fo that Guftavus himfelf acknowledged, 
that their affeCtion exceeded his merit, and was more agree. 
able to him than the effeéts of their gratitude. He was 
urged to have the ceremony of his coronation immediately 
performed : but the king having fome defigns on the clergy, 
did not think proper to comply with their requeft, as he 
would have been obliged to take an oath to preferve them 

in 
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time at the court of London with great fplendour. He Sweden. 
returned, full of expeCtations of fuccels; but bringing with wane Ii 
him no fort of proofs in wziting, his father foon perceived 
that he had been the dupe of Elizabeth’s {uperior policy. 
However, at laft he allowed Prince Eric to go in perion to 
England; but before he could embark, the death of Gu- 
ftavus made him lay afide all thoughts of the voyage and 
marriage. 

Guftavus Vala died in 1560, and was 
fon Eric XIV. ‘The new kinz was a man poffefled of all 
the exterior ornaments which give an air of dignity to the Uccecde? 

: § a fa by Eric 2 

perfon; but he had neither the prudence nor the penetration Obmesk and 
his father. He created the firft nobility that were ever known imprudent 
in Sweden ; which he had no fooner done than he quarrelled prince. 
with them, by paffing fome aéts which they thought deroga- 
tory to theirhonour and dignity. ‘The whole courfe of hisreign 
was dilturbed by wars with Denmark, and difputes with his 

own fubjeéts. Inthe former he was unfortunate, and to- 
wards the latter he behavd with the greateft cruelty. At 
laft, by the torments of his own confcience, it is faid, he 
run mad. He afterwards recovered his fenfes, but was 5 af : 
thereupon dethroned by his brothers ; of whom Duke John, a 
who had been hitherto kept prifoner by Eric, fucceeded him fucceeded 
in the kingdom. eae by his brow 

'l'his revolution took place in the year 1568, but with ther John: 
no great advantage to Sweden. Difputes about religion 

between the king and his brothers, and wars with Mufcovy, 
threw matters into the utmoft confufion. At laft prince Prince si. 
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it their rights and privilezes:—Indeed he had not been 
long feated on the throne before he incurred the difpleafure 

, of that body; for having large arrears due to the army, 
y, with feveral other incumbrances, Guftavus found it neceffary 
ursto raife large contributions on the clergy. On this he was 
FM-accufed of avarice and herefy before the pope’s nuncio. 
Guftavus took the proper methods for defending himfelf 
againft thefe accufations-; and in,a fhort time after fhow- 
ed a great partiality for the do¢trines of Luther, which 
by this time had been preached and received by many 
people in Sweden. ‘ihis embroiled him more than ever 
with the ecclefiaftics ; and it foon appeared, that either 
Guftavus muft refign his throne, or the clergy fome part of 
the power they had aflumed. Matters were driven to ex- 
tremities by the king’s allowing the {criptures to be tranf- 
lated into the Swedifh language. In 1526, the king, find- 
ing them entering into a combination againft the reformifts, 
es went to Upfal, and publicly declared his refolution of re- 
ducing the number of oppreffive and idle monks and prielts, 
nd who, under pretence of relizion, fattened on the f{poils of 
,. the induftrious people. “At laft, taking advantage of the 
war between the pope and Charles V. of Spain, he declared 
himfelf to be of the reformed religion, and eftablifhed it 
throughout his dominions; and at the fame time, to humble 
the arrogance of the ecclefiaftics, he gave the fenators che 
precedency of them, and in many other refpects degraded 
them from the diznities they formerly enjoyed. For fome 
time the ftates hefitated at fupporting the king in his work 
of reformation ; infomuch, that at laft he threatened to re- 
fign the kingdom, which, he faid, was doomed to perpetual 
flavery either to its temporal or {piritual tyrants. On this 
the ftates came into his meafures, and retrenched the privi- 
liges of the ecelefiaftics in the manner he propofed. Seve- 
- ral difturbances, however, enfued. - An impottor, who pre- 
= tended to be of the family of Sture the former regent, ha- 
of ving claimed the throne, the Dalecarlians revolted in his 
favour; but on the approach of a powerful army fent by 
Guttavus, they fubmitted to his terms. Soon after, Luthe- 
ran profeffors were eftablifhed in every diocefe ; upon which 
a new rebellion enfued. At the head of this was Thure 
Johanfon, who had married the king’s fifter. Several of 
the nobility joined him ; and the king of Denmark alfo ac- 
ceded to their caufe, thinking, by means of thefe diftur: 
bances, to reunite the three kingdoms of Sweden, Den- 
mark, and Norway, as they had formerly been. But Gu. 
ftavus prevailed, and the rebels were obliged to take refuge 
in Denmark. A frefh accident, however, had like to have 
embroiled matters worfe than before. The fubfidy granted 
to the regency of Lubec was ftill due; and for the payment 
of it the ftates granted to the king all the ufelefs bells of 
the churches and monaferies. The people were thocked 
at the facrilege ; and the Dalecarlians again betook them- 
felves to arms. Intimidated, however, by the courage and 
vigorous condnét of the king, they again fubmitted, and 
were taken into favour. But tranquility was not yet reitored. 
Chriftian having eftablifhed a powerful intereit in Norway, 
Ptonce more made an attempt to recover his kingdoms, and 
was joined by the Dalecarlians; but being defeated by the 
Swedith forces, he was forced to return to Norway, where, 
being obliged to capitulate with the Danifh generals, he 
D was kept prifoner all his life. 
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of Poland. 


which proved the fource of much trouble'to the kingdom. 
He was eleéted on the following conditions, viz. That there 
fhould be a perpetual peace between the ftates of Poland 
and Sweden ; that, on the death of his father, prince Sigif- 
mund fhould fucceed ‘to the throne. of Sweden; that, on 
urgent occafions, he might, with the confent of the ftates, 
return to Sweden; that he fhould maintain, at his own ex- 
pence, a fleet for the fervice of Poland; that he fhould can- 
cel a debt which had been -long due from the crown of Po- 
land to Sweden; that; with the confent of the ftates, he 
fhould build five fortreffes on the-frontiers of Poland; that 
he fhould have liberty to introduce foreign foldiers into the 
kingdom, provided he maintained: them at his own expence 5 
that he fhould not make ufe of Swedifh counfeliors m Poland; 
that he fhould have his body-guard entirely of Poles and 
Lithuanians ; and that he fhould annex to Poland that part 


8 
of Livonia now fubje& to Sweden. --In 1590° king John rected fo 
died ; and as Sigifmund was: at a diftance, every thing fell ths crown 
into the utmoft confufion: the treafury was plundered, and” ebpiew 
the wardrobe quite fpoiled, before even duke Charles could 
come to Stockholm to take the adminiftration into his hands 
until king Sifgifmund fhould return, ‘This, however, was 
far from being the greateft difafter which befel the nation 
at this time. It was known that the king had embraced 
the Popifh religion, and it was with good reafon: fulpected 
that he would attempt to reftore it upon his arrival in Swe. 
den. Sizifmund alfo was obliged, on leaving Poland, to 
promife that he would fay no longer in Sweden than was 
neceflary to regulate his affairs. ‘hefe circumftances ferved 
to alienate the minds of the Swedes trom their fovereign even 
before they faw him; and the univerfal diffatisfattion was. 
increafed, by feeinz him. attended, on his arrival in Sweden 


In 1542, Guftavus having happily extricated hamfelf out 
” of all his troubles, prevailed on the tkates to make the crown 
hereditary in his family ; after which he applied himfelf to 


im 1593, by Malafpina the pope’s nuncio, to whom. he made 
a prefent of 30,000 ducats to defray the expences of his 
journey to Sweden. 


What the people had forefeen was too well verified : the 
kine refufed to confirm the Proteftants in their religious . 
privileges, and fhowed fuch partiality on all occalions to the Party 

‘ . ) a. 
Papifte, that a party was formed againlt him; at the heading 
@i him, 


the encourayement of learning and commerce. A treaty 
was fet on foot for a marriage between his eldeft fon Eric 
nand Elizabeth queen of England. The prince’s brother, 
duke John, went over to England, and selided for fome 
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Swe''et, of which was duke Charles his uncle, Remonftrances, ac- being finifhed, the king applied himfelf to civil polity, and 
v=" companied with threats, took place on both fides ; and at made fome reformations in the laws of Sweden. Jn 1615, 
an interview between the king and Charles, the difpute hoftilities were commenced againft Ruffia, on account of 
would have ended in blows, had they not been parted by the refulal of that court to reftore fome money which had 

{ome of the nobility. This, however, made fuch an impref- ‘been formerly lent them, The king entered Ingria, took rd 

fion upon Sigifmund, that he was, apparently reconciled to Kexholm by ftorm, and was laying fiege to Plefcow, when, vad 

his brother, and promifed to comply with the inclinations of by the mediation of James I. peace was concluded, on con-{# 


the people in every refpeét, though without any inclination 
to perform what he had promifed, The agreement, indeed, 

40 was fcarce made, before Sigifmund conceived the horrid 
Forms a de-defign of murdering his uncle at the Italian comedy atted 
fign ofmur-the night after his coronation. ‘The duke, however, ha- 
a his ving notice of the plot, found means to avoid it. This en- 

MCC, ian ‘ i . 
raged the king fo much, that he refolved to accomplilh his 
defigns by force; and therefore commanded a Polifh army 
to march towards the frontiers of Sweden, where they com- 
mitted all the ravages that could be expected from an_en- 
raged and cruel enemy. Complaints were made by the Pro- 
‘teflant clergy to the fenate: but no other reply was made 
them, thah that they fhould abftain from thefe bitter invec- 
tives and reproaches, which had provoked the Catholics, un- 
til the king’s departure; at which time they would be at 
more liberty. 

In 1595 Sigifmund fet fail for Dantzic, leaving the ad- 
miniftration in the hands of duke Charles. The confe- 
quence of this was, that the diffenfions which had already 

gx taken place being continually increafed by the obftinacy of 
Sivifmund the king, duke Charles affumed the fovereign power; and 
depofed, jn 1604 Sigifmund was formally depofed, and his uncle 
and is fuc- Charles IK. raifed to the throne. He proved a wife and 
ceeded by : : Ave 3 
Charles |X, brave prince, reftoring the tranquillity of the kingdom, and 

carrying on a war with vigour againft Poland and Den- 
mark. He died in 1611, leaving the kingdom to his fon, 
the celebrated Guftavus Adolphus. 

“a Though Charles IX. by his wife and vigorous condué 
State of had in a great meafure retrieved the affairs of Sweden, 
Sweden on they were ftill in a very difagreeable fituation. The fi- 
eT nances of the kingdom were entirely drained by a feries 
Guftavus Of wars and revolutions; powerful armies were preparing 
Adolphus. in Denmark, Poland, and Ruffia, while the Swedith 
troops were not only inferior in number to their enemies, 
but the government was deftitute of refources for their pay- 
ment. 

‘Though the Swedith law required that the prince fhould 
have attained his 18th year before he was of age, yet fuch 
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pe taal at-itriking marks of the great qualities of Gufiavus appeared, 


{ume the that he was allowed by the ftates to take upon him the 
adminiftra-gaminiftration even before this early period. His firft a& 
liek ba was to refume all the crown-grants, that he might be the 
nor.  ~ better able to carry on the wars in which he was unavoid- 

ably engaged ; and to fill all places, both civil and military, 
with perfons of merit. At the head of domeftic and foreign 
affairs was placed chancellor Oxenftiern, a perfon every way 
equal to the important traft, and the choofing of whom im- 
prefled mankind with the higheft opinion of the young 
monarch’s penetration and capacity. 

Soon after his acceffion, Guftavus received an embaily 
from James I. of Britain, exhorting him toe make peace 
with his neighbours. "This was feconded by another from 
Holland. Bat as the king perceived that the Danifh mo- 
narch intended to take every opportunity of crufhing him, 
he refolved to a€t with fuch vigour, as might convince him 
that he was not eafily to be overcome. Accordingly he 
broke into Denmark with three different armies at once ; 
and though the enemy’s fuperiority at fea gave them great 
advantages, andthe number of the king’s enemies diftraéted 
his attention, he carrie¢ on the war with fuch fpirit, that in 
1613 a peace was concluded upon good terms. ‘T his war 
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dition of the Ruffians repaying the money, and yielding to 
Sweden fome part of theirterritory. In this and the former 
war, notwithftanding the fhortnefs of their duration, Gu- 
{tavus learned the rudiments of the military art for which 
he foon became fo famous. He is faid, indeed, to have Ea 
catched every opportunity of improvement with a quicknefs "I 
of underftanding feemingly more than human. In. one off 
campaign, he not only learned, but improved, all the mi- 
litary maxims of La Gardie, a celebrated general, brought 
the Swedith army in general to a more fteady and regular 
difcipline than had formerly been exercifed, and formed and 
feafoned an invincible body of Finlanders, who had after- 
wards a very confiderable fhare in the victories of the 
Swedes. ; 
Peace was no fooner concluded with Ruffia, than Gufta- | 
vus was crowned with great folemnity at Upfal. Soon | 
after this, Guftavus ordered his general La Gardie to ac- ] 
guaint the Polith commander Codekowitz, that as the truce | 
between the two kingdoms, which had been concluded for | 
two years, was now expired, he defired to be certainly in- 7 
formed whether he was to expect peace or war from his 
mafter. In the mean time, having borrowed money of the 77 
Dutch for the redemption of a town from Denmark, hea 
had an interview on the frontiers with Chriftian the king w 
of that country. At this interview, the two monarchs con- 
ceived the utmoft efteem and friendthip for each other ; and 
Guftavus obtained a promife, that Chriftian would not affift ; 
Sigifmund in any defigns he might have againft Sweden. y 
In the mean time, receiving no fatistaCtory anfwer fremF 
Poland, Guftavus began to prepare for war. Sigifmund = 
entered into a negotiation, and made fome pretended con- 7 
ceffions, with a view to feize Guftavus by treachery ; but 7 
the latter having intimation of -his defign, the whole nego- 7 
tiation was changed into reproaches and threats on the part J 
of Guftavus. 
Immediately after this, Guftavus made a tour in difguife j 
through Germany, and married Eleonora the daughter of § 
the eletor of Brandenburg. He then refolved to enter® 
heartily inte a war with Poland; and with this view fet fail 
for Riga with a great fleet, which carried 20,000 men. 
The place was well fortified, and defended by a body of | 
veterans enthufiaftically attached to Sigilmund. A dread- 7 
ful bombardment enfued; the ftreets were raked by the 
cannon, and the houfes Jaid in afhes by the bombs; the 
moat was filled up, one of the halt-moons taken by ftorm,# 
and the ftrong fortrefs of Dunamund was reduced. ‘The 
cannon having now effected a breach in another part of the: 
walls, Guftavus refolved to make a general affault. For this) 
purpofe a flying bridge over the moat was contrived by his) 
majefty ; for though the ditch was filled with fafcines and 
rubbith, it ftill contained too much water to admit the pafs) 
face of a large body of men. The foldiers, howeverg 
crowded on to the attack with fo much impetuofity, that) 
the bridge gave way, and the attempt proved unfuccefsful. 
Next day the Swedes were repulfed in attempting to ftormaj 
another half-moon; and the king was obliged to proceed 
more flowly. By the middle of September, at which time 
the town had been invefted for fix weeks, two bridges were 
thrown over the river together with a ftrong boom, while} 
the Swedes had formed their mines under the ditch. ‘hej 
garrifon being now reduced to extremity, were obliged to 
capitulate 3) 


te 
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capitulate; and Guftavus treated the inhabitants with great 
clemency. 

After the reduétion of Riga, the Swedifh monarch en- 
tered Courland, where he reduced Mittan; but ceded it 
again on the conclufion of a truce for one year. Sizifmund, 
however, no fooner had time to recover himfelf, than he 
bean to form new enterprifes againft the Swedes in Prul- 
fia; but Gultavus fetting fail with his whole fleet for Dant- 
zic, where the king of Poland then refided, fo broke his 
meafures, that he was oblized to prolong the truce for ano- 
ther year. Sigifmund, however, was not yet apprifed of 
the danger he was in, and refufed to liftten to any terms of 
accommodation : upon which Guftavus entering Livonia, 
defeated the Polith general, and took Derpt, Hockenhaufen, 
and feveral other places of lefs importance ;. after which, 
entering Lithuania, he took the city of Birfen. 

Notwithftanding this fuccefs, Guftavus propofed peace 
on the fame equitable terms as before ; but Sigifmund was 
{till infatuated with the hopes that, by means of the em- 
peror of Germany, he fhould be able to conquer Sweden. 
Guftavus finding him inflexible, refolved to puth his good 
fortune, His generals Horn and Thurn defeated the Poles 
in Semigallia. Guftavus himfelf with 150 thips fet fail for 
Praffia, where he landed at Pillaw. This place was im- 
mediately delivered up to him; as were alfo Braunfberck, 
Frawenberg, Elbing, Marienberg, Mew, Dirfchau, Stum, 
Chriftburg, &e. Sigifmund, alarmed at the great fuccefles 
of Guftavus, fent a body of forces to oppofe him, and to 
prevent Dantzic from falling into his hands. In this he 
was ‘attended with as bad fuccefs as before. His troops 
were defeated before Marienberg, Mew, and Dirfchau; and 
in May 1627, Guftavus arrived with frefh forces before 
Dantzic, which he would probably have carried, had he not 


* been wounded in the belly by a cannon-fhot. ‘lhe Poles 


ples 


in the mean time recovered Mew; and the States of Hol- 
land fent ambafladors to mediate a peace between the two 
crowns. Sigifmund, however, depending upon the affiftance 
of the emperor of Germany and king of Spain, determined 
to hearken to no terms, and refolved to make a winter- 
campaign; but Guftavus was fo well intrenched, and all his 
forts were fo ftrongly garrifoned, that the utmotft efforts of 
the Poles were to no purpofe(a). ‘Lhe city of Dantzic 
in the mean time made fuch a defperate refiftance as greatly 
irritated Guftavus. In a fea-engagement the Swedith fleet 


d by defeated that of the enemy; after which Guftavus, having 


ic in- 


blocked up the harbour with his fleet, pufhed his advances 
on the land-fide with incredible vigour. He made a fur- 
prifing march over a morafs 15 miles broad, aflifted by 
bridges of a peculiar conftruction, over which he carried a 
{pecies of light cannon invented by himfelf. By this unex- 
pected manceuvre he got the command of the city in fuch 
a manner, that the garrifon were on the point of furrender- 
ing, when, by a iudden fwell of the Vittula, the Swedifh 
works were ruined, and the king was obliged to raife the 
fiege. In other refpects, however, the affairs of Guftavus 


- went on with their ufual good fortune. His general Wran- 


gel defeated the Poles before Brodnitz, of whom 3000 were 
killed, and 1000 taken prifoners, with five pieces of cannon 


and 2000 waggons loaden with pravifions. At Stum the Swedem. 

king gained another and more contiderable viCtory in perfon. 

"Lhe emperor had fent 5000 foot and 2000 horfe under Arn- Peale hes 

heim, who joined the main army commanded by the Polifhand Ger- 

general Coniecfpolfki, in order to attack the Swedith army mans de- 

encamped at Quidzin. ‘I'he enemy were fo much fuperior ghd with 

in number, that the friends of Guftavus reprefented to him Taughier 

the imminent danger of attacking them. But the king in two eny 

being determined, the engagement began. The Swedifh gagementss 

cavalry charged with fuch impetuofity, contrary to their 

fovereign’s exprefs order, that they were almoft furround- 

ed by the enemy; but Guftavus, coming up to their af- 

fiftance, pufhed the enemy’s infantry with fo much vigour, 

that they gave way, and retreated to a bridge they had 

thrown over the Werder. But here they were difap- 

pointed; for the Swedes had already taken poffeffion of the 

bridge.. On thisa new ation enfued more bloody than the: 

former, in which the kin was expofed to yreat danger, and 

thrice narrowly efcaped being taken prifoner; but at laft 

the Poles were totally defeated, with the lofs of a great many 

men, 22 pair of colours, five ftands, and feveral other mili- 

tary trophies. The flauzhter of the German auxiliaries 

was fo great, that Arnheim fearce carried off one half of 

the troops he brought into the field. This defeat did not 

hinder the Polifh general from attempting the fiege of Stum; 

but here again he was attended by his ufual bad fortune. 

The garrifon fallied out, and he was defeated with the lofs P 

of 4000 men. The blame of this misfortune was laid upon The} ge 

Arnheim ; who was recalled, and fucceeded by Henry ofagain de- 

Saxe Lawenburg and Philip count Mansfeldt. The charge feated, an€ 

of general officers, however, produced no good confequences ?/4ed ie 

to the Poles; a famine and plague raged in their camp, fog truce of 

that they*were at laft obliged to confent to a truce for fix fix years. 

years, to expire in the month of June 1635. ‘Whe condi- 

tions were, that Guftavus fhould reftore to Sigifmund the 

towns of Brodnitz, Stum, and Dirfchau; that Marienberg 

fhould remain fequeftrated in the hands of the elector of 

Brandenburg, to be reftored again to Sweden in cafe a 

peace was not concluded at the end of the fix years. Gu- 

ftavus, on his fide, kept the port and citadel of Memel, the 

harbour of.Pillau, the town of Elbing, Brunfberg, and all 

that he had conquered in Livonia. sr 
Guftavus having thus brought the war with Poland to Guftavus 


‘an honourable conclufion, began to think of refenting there/olves om 


conduct of the emperor in aflilting his enemies and oppref- 9 V3" with 
the emps= 


fing the Proteftant ftates. Before embarking in fuch antgo,, 
important undertaking, it was neceflary that he fhould con- 
fult the diet. In this the propriety of engaging in a war 
with Germany was warmly debated ; but, after much al- 
tercation, Guftavus in a very noble fpeech determined the 
matter, and fet forth in fuch ftrong terms the virtuous mo- 
tives by which he was actuated, that the whole aflembly 
wept, and every thing was granted which he could require. 
It was not difficult for Guftavus to begin his expedition. 
His troops amounted to 60,030 men, hardened by a fuccef- 
fion of fevere campaigns in Ruffia, Finland, Livonia, and 
Pruffia. His fleet exceeded 70 fail, carrying from 20 to 
40 guns, and manned with 6900 mariners. Embarking 


his 
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(a) In this campaign the practice of duelling became fo prevalent in the Swedifh army, as to engage the king’s at- 
tention, and to oblige him to fupprefs it by very rigorous edicts. Soon atter thefe were paffed, a quarrel arofe betweem 
two general officers, who afked his majeity’s. permiffion to decide their difference by the laws ofhonour. The kinz con- 
fented, but wifhed to be a fpeétator of their courage. He went to the place appointed, attended by a body of guards : 


and having ordered the executioner to be called, ‘* Now gentlemen, faid he to the officers, fight until one dies ;’ 


? addin 


to the excutioner, “ Do you immediately cut off the head of the other.” On this the quarrel was dropped, and no more 


challenges were heard of in the camp. 
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his troops, he landed at Ufedom on the 24th of June 1630, 
the Imperialifts having evacuated all the fortreffes they pof- 
fed there ; and the ifle of Rugen had been before reduced 
by general Lefly, in order to fecure a retreat if fortune 
fhould prove unfavourable. Pafling the frith, Guftavus 
ftormed.Wolgaft and another ftrong fortrefs in the neigh- 


~ bourhood, leaving general Bannier with a gartifon for the 


« Merania to enter into an alliance with him. 
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defence of thefe conquefts. He then proceeded to Stetin 5 
which was no fooner invefted than it confented to receive a 
Swedith garrifon, and the king petfuaded the duke of Po- 
Ta confequence 
of this the Swedifh troops were received into feveral towns 
of Pomerania; and the moft bitter enmity took place 
between the Imperialifts and Pomeranians, each refufing 
the other quarter. 

Thefe fucceffes.of Guftavus flruck the empire with con- 
fternation ; for being already overwhelmed with civil dif- 
fenfions, they were in no condition to rejift fo impétuous an 
enemy. At this time alfo the Imperialifts were without a 
general, the command of the army being difputed by a 
number of candidates of very unequal merit; but at laft 
‘count Tilly was fixed upon as the moft proper perfon, and 
invefted with the dignity of Veldt Marifchal. Im the mean 
time the king being reinforced by a confiderable body of 
troops in Finland and Livonia under the condu& of Gu- 
ftavus Horn, defeated the Imperialifts be‘ore Griffenhagen; 
taking the place foon after by aflault. By this and fome 
other conquefts he opened ‘a paflage into Lufatia and Sile- 
fia; but in the mean time count Tilly cut off 2000 Swedes 
at New Brandenburg, owing to the obftinacy of their com. 
mander Kniphaufen, who had orders to evacuate the place 
and join the main army. ‘This advantage, however, was 
foon overbalanced by the conqueft of Franckf@rt on the 
Oder, which Guftavus took by affault, making the whole 
garrifon prifoners. ‘Thus he commanded the rivers Elbe 


-and Oder on both fides, and had a fair paflage not only to 
the countries already mentioned, but alfo to Saxony and 
«the hereditary dominions of the houfe of Auftria. 


Soon 


- after this, Guftavus laid fiege to Landfberg, which he took 
_ by aflault ; though the number of foldiers he had with him 
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was fo inconfiderable, that he had thoughts of fending to 
the main army for a reinforcement before the prifoners 
fhould march out, being apprehenfive that they might give 
him battle in the open field, though they could not detend 
themfelves behind walls. 

About this time the Proteftant princes held a diet at 
Leipfic ; to which Guftavus fent deputies, and conduéted 
his negotiations with fuch addrefs, as tended greatly to 
promote his interefts.. Immediately after this he reduced 


» Pomerania, Gripfwald, and with it all Pomerania. “Then marching to 
and reftores Guitrow, he reftored the dukes of Mecklenburg to their do- 


the dukes of 


. Mecklen- 
burg. 
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minions. Here the Imperialifts had tyrannized in fuch a 
manner that Guitavus was -received as the deliverer of the 


_ people ; and the ceremony o} the duke’s inauguration was in 


a fhort time. performed with great folemnity. 

All this time count ‘Tilly was employed in the fiese of 
Magdeburg ; but now, being alarmed at the repeated fuc- 
cefles of the-Swedes, he’ left Pappetheim with part of the 
army before that city, while he marched with the reft into 
Thuringia, to attack the landgrave of. Heffe-Caflel and the 


“Magdeburg eleGor of ‘Saxony. After a moft obftinate defence, Mag- 


taken by 
the Lmpe- 


rialifts, and 


deburg fell into thé hands of Pappenheim, where he com- 
mitted all imaginable cruelties. Guftavus formed a~plan of 


the inhabi- recovering the city; but was obliged to abandon it, -by 


tants cruel 


by uled. 


Pappenheim’s throwing himfelf into the place with “his 
whole army, and by the progrefs which Tilly was making 
in Vhuringia. Relinquifhing this enterprife, therefore, he 
ordered Dannier to attack Havelfburg ; which was done 
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with fuch refolution, that the place was forced in a few 3 


hours, and all the garrifon made prifoners. Werben wag 
next obliged to fubmit after an obftinate confli@, in which 


many fell on both fides.—'lhefe fuccefles obliged counts aq 
Tilly to attempt in perfon to check the ptogrefs of theben 


Swedes. 


He detached the vanguard of his army,compofed due 
of the flower of the Imperial cavalry, within a few miles ofthe 


the Swedifh camp. An aétion enfued, in which Bernttein >. 
the Imperial general was defeated and killed, with 1500 of defe 


his men. 
a fituation fo much fuperior to his enemies, that count Tilly 
was fired with indignation, and marched up to the Swedith 
lines to give him battle. Guttavus kept within his works, 
and Tilly attacked his camp, though almoft impregnably 
fortified, keeping up a moft terrible fire from a battery of 32 
pieces of carnon; which, however, preduced no other 
effect, than obliging the Swedifh monarch to draw up his 
army behind the walls of Werben. 


Guttavus, after this advantage, placed himfelf inthe 


1 | Tilly had placed hisCo 
chiet hopes in-bemg able to nail up the enemy’s cannon, orly @ 


fet fire to their camp in divers quarters; after which he?Y § 
ul 


propofed making his grand attack. With this view he’ 
bribed fome prifoners; but they betrayed him, and told his 
defign to Guftavus. The king ordered fixes to be lighted 
in different parts of his camp, and his foldiers to imitate 
the noife of a tumultuous diforderly rabble. This had the 
defired effect. The count led his army to the breach made 
by the cannon ; where he was received with fuch a volley 
of grape fhot as cut off the firft line, and put the whole body 
in diforder, fo that they could never be brought back to the 
charge. In this confufion the Imperial army was attacked 
by Banditzen, and, after an obflinate conflict, obliged to 
quit the field. 

Soon after this ation the queen arrived at the camp with 
a reinforcement of 8000 men}; at the fatne time a treaty was 


concluded with Charles I.of England, by which that monarch 4 
allowed the marquis of Hamilton to raife 6000 men for the Bri 
"Vhefe auxiliaries were to be conduGted dict 


fervice of Guftavus. 
to the main army by a body of 4060 Swedes; and were in‘° 


every thing to obey the king while he was perfonally prefent, ne 


but in his abfence were to be fubjeét-to the: orders of the 
marquis. With thefe troops the king had refolved to make 
a diverfion in Bremen: but the marquis finding it impoffible 
for him to effeét a junétion with the’Swedith army, refolved, 
without debarking his troops, to feer his courfe for the Oder, 
and land at Ufedom. ‘Guftavus was:very much difpleafed 
at finding his projet thus difconcerted ; however, making 
the beft of the prefentcircumftances, he commanded the 
Britifh troops to aét on-the Oder inftead of the Wefer. 
"The number of this tittle army was ntagnified exceedingly 
by report, infomuch that count ‘lilly had fome thoughts 
of marching againft-them with his whole force; but on 
the departure of the marquis for Silefia, he reiaforced the 


‘army in that country with a ‘large detachment, which was 


thought to-contribute not alittle to the defeat he foon after 
received. 

‘Ever fince' the late action Guftavus had kept. within his 
intrenchments, where his army was well provided with every 
thing. ‘Tilly made feveral attempts to furprife or draw him 
to an engagement ; but finding all his endeavours fruitlefs, 
he marched into Saxony, and laid fiege to Leipfic. “This 
precipitate meafure proved highly advantageous to the 


“Swedifh monarch ; :a3 thus the eleftor, who had been wa- 


vering in his refdlutions, was now oblized to have recourfe 


‘to the’ Swedea,«in‘ order to preferve himfelf from utter-de- 


ftru@tion. A treaty offenfive and defenfive was immediately 
concluded with Guftavus: and the -ele¢tor willingly pro- 


-mifed every. thing that was required of him; and among 


the reft,-that «not ‘only the prince his fon, but he himfelt, 
fhould 
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fhould refide in the Swedifth camp, and engave his life and 
fortune in the commen ¢aufe, ‘Tilly, in the mean time, 
carried fire and fword into the unhappy eleétorate, At 
the head of an army of 44,000 veterans, he fummoned the 
,eity of Leipfic to furrender ; denouncing the fame ven- 
geance againft it as had been executed on Magdeburg, in 
cafe of a.refufal. By this the governor was fo much inti- 
midated, that he inftantly fubmitted ; and alfo furrendered 
the caftle of Paffenberg, which was in a condition to have 
ftood out till the arrival of the Swedith army. ‘lhe eleor, 
enraged at the/lofs of thefe valuable places, ordered his army 
to join the Swedes with all expedition, and preffed the king 
fo warmly to-engage, that at laft he yielded to his defire, 
On the 7th of September 1631, Guftavus led out his army 
in the moft beautiful order, the Swedes forming one column 
_on the right, and the Saxons another oa the left ; each 
amounting to 15,000 men. ‘Tilly drew up his men in one 
vaft column, poffibly with a view of {urrounding the flanks 
of the king’s army ; but every officer of experience in his 
army, from the excellency of the Swedith difpofition, prog- 
nofticated the event of the engagement. ‘Guiftavus led on 
_ the troops againft that wing of the Imperialifts commanded 
by Pappenheim, whom he drove back to fuch a diftance, 
that he gained a point of the wind; by which the fmoke 
fell upon their enemies and confiderably embarrafled them, 
at the fame time that the Swedes were got without the 
reach of a battery which played furioufly on their flank. 
General Bannier in the mean time cut in pieces the troops 
of Holftein, and mortally wounded the duke who command. 
ed them. Pappenheim led on his troops feven times to the 
charge, in hopes of regaining his former fituation ; but was 
as often repulfed by the Swedes. ‘Tilly all this while en- 
gaged with the Saxons; but having at laft driven them off 
the field, the whole ftrength of the Imperial army was turn- 
ed upon the Swedifh left wing commanded by General 
Horn. ‘The Swedes fuftained the attack with the greateit 
firmnefs, until the king detached general 'Teuffel with the 
centre to affift them. ‘[he Imperialifts then were no longer 
able to fland their ground ; but gave way everywhere ex- 
cept in the centre, which was compofed of 18 regiments of 
veterans accuftomed to viftory, and deemed invincible. 
They made incredible efforts to maintain the reputation 
they had acquired ; and, though {wept off in great numbers 
by the Swedifh artillery, never fhrunk or fell into confufion. 
| Four_regiments, after their officers had been killed, formed 
themfelves, and‘retired to the -fkirt of a wood; where they 
were all to a man éut in pieces, without demanding quarter. 
Tilly retired at the head of 600 men, and efcaped by the 
coming on of the night. Seven thoufand Imperialiits lay 
dead on the field of battle ; 4000 were takén prifoners ; a 
fine train of artillery was loft, with upwards o/ 100 ftan- 
dards, enfigns, and other military trophies.~On this oc- 
cafion it was that the Scots regiment in the Swedifh fervice 
firft practifed the method of firing in platoons ; to which 
fome afcribe the aftonifhment and confufion that appeared 
inthe Imperial army. It is thought, however, that the 
Swedifh monarch difplayed greater abilities in gaining this 
victory than improving it afterwards; for had he marched 
immediately to Vienna, before his enemies had time to te- 
cover their confternation, it is fuppofed that the emperor 
would have been obliged to abandon his capital, and leave 
his hereditary dominions to tlie mercy of the conqueror, 
But Guftavus apprehended that Tilly might» fall wpon the 
Saxons while he was ravaying the Auftrian hereditary do- 
Mminions; which would have deprived him not only of an 
ally, but of the free quarters which the ele€tor had promifed 
to his troops in cafe of a retreat. For this and fome other 
teafons he determined to penetrate into Franconia, where he 
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reduced feveral places, particularly the fortvefs of Work. Sweden, 
burg. ‘Tilly having colle&ted his feattered troops, which ~~ 
formed an army {till fuperior in number to that of Guttavus, ph Swedes 
marched to the relief of this place; but came too late. Hetakeanum- 
then dire&ted his march towards Rottenberg, where four cepa 
regiments were cut in pieces by a Swedifh detachment. Fn ne. 
After this the king reduced Hanau, Franckfort on the Kiehteok 
Maine, and Mentz ; deftroying a body , of Spaniards, who the enemy. 
had thrown themfelves in his way to obftruc& his paflage. 
The court of Vienna was now thrown inta the utmot 
confulion ; and fent everywhere begging affiftance, and foli- 
citing the Catholic princes to arm in defence of their reli 
gion. ‘The emperor was moft embarraffed in finding out a 
general capable of oppofing Guftavus in the field ; for the 
late misfortunes of count Tilly had entirely funk his repu- 92 
tation. Walleftein, an old experienced officer, was made Wallefein 
choice of ; but as he had formerly been difgracec, it wag chofen ge- 
apprehended that he would not accept of the command of rt ae 
which he had once been deprived. ‘This objection, how. Po" 
ever, was got over ; and Walleitein not only accepted of the 
command, but, at his own expence, augmented the army to 
49,000 men. 43 
During the whole wirter the Swedifh army kept theA greet 
field; and before the approach of fummer had nedeey Coe 
Crantznach, Bobenhaufen, Kirchberg, Magdeburg, Cozlar, by the 
Northeim, Gottingen, and Dunderftadt ; while. the land. Swedes, 
grave William made great progrefs in Weftphalia. Gufta- 
vus Horn was repulfed before Bamberg; but foon had his 
revenge, by entirely deftroying two regiments of Imperial- 
its. ‘To prevent the troops from being affected by the lofg 
' before Bamberg, the king refolved to give battle to Tilly, 
who was marching into Bavaria to prevent the Swedes from 
gaining a footing in that ele@orate. He purlued the Im- 
perial general threugh a vaft traG@ of country, defeated his 
rear-guard, and, having reduced a variety of towns and for- ie 
trefles on the Danube, penetrated as far as Ulm. Advan-Count Tite 
cing to the river Leck, count Tilly pofted himfelf ia a wood ly defeated 
on the oppofite fide, to difpute his paflage. Gurttavus en. 4 killed, 
deavoured to diflodge him by a regular fire from 70 pieces 
of cannon, The flaughter was dreadful ; and Tilly himfelf, 
being wounded by a. cannon-ball in the knee, died a few 
Cays before he was to have been fuperfeded by Walleftein. 
The following night the Imperial army evacuated the poft; 
part retiring to Ingoldftadt, and others to Newburg. Gu- 
ttavus immediately croffed the river, and feized the towns of 
Rain and Newburg, which the enemy had abandoned, A ug{- 
burg next fubmitted ; and from the inhabitants of this place 
Guitavus exaéted an oath of Edelity, not only to himfelf bat 
to the crown of Sweden. This meafure gave the greateit 
offence to many of the Germanic body, and made them ima- 
“gine that the king of Sweden had other views than the de- 
fence of the Proteftant.caufe. 
From Augfburg the Swedes advanced towards Ratifbon 3 
but were difappointed in their defign of getting poffeflion 
of that city, by reafon of the Bavarians having thrown a > 
very numerous garrifon into the place.—In the mean time, 
ambafladors arrived from Denmark, offering the mediation 
of that crown for obtaining a lafting peace between the con- 
tending parties. Guflavus, however, replied, that no fuch 
peace could take place till the Catholic princes thought pro- 
-per to grant the Protedlants full and ample fecurity for their ° 
enjoyment of future tranquillity. But the ambafladors had 
no initruétions to propofe any thing farther, and thus the ne- iG 
gotiation vanifhed. Guftavus now, refolving to retort upon Three _ 
themfelves the cruelties which the Bavariane had inbieted ove sd 
on the Proteftants, laid the towns of Morzbourg, Frielen- Fo pwede, 
gen, and Landfhut, in afhes. ‘The inhabitants of Munich 
faved themifelves by fubmiffions but as the peafants in that 
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neighbourhood had colle&ted themfelves into bodies in order 
to murder the ftragglers from the Swedifh army, Guttavus 
burnt their houfes, and defeated the forces of the elector, 
who had been joined by a confiderable body of militia. 

While Guftayus was thus employed, Walleftein had af- 
fembled a vaft army. He was ftrongly folicited by the elec- 
tor of Bavatia to come to his affiftance ; but, in revenge of 
the eleGtor’s having formerly obtained the command for count 
Tilly in preference to himfelf, he drew off towards Bohemia 
to encounter the Saxons. Arnheim, who commanded the 
Saxon forces in that place, was the enemy of Guttavus, who 
had formerly rallied him for his cowardice. He there- 
fore permitted Walleftein to gain an eafy victory, in. hopes 
that his matter, the eleGtor of Saxony, a prince entirely de- 
voted to his pleafures, might be induced to relinquifh the 
friendthip of fuch a reftlefs and warlike ally as Gultavus ; 
and indeed he ufed all the eloquence of which he was 
mafter to detach him from the Swedith caufe. Several 
advantages, in the mean time, were gained by the Imperial- 
ifts. Pappenheim defeated the archbifhop of Bremen’s ca- 
valry at Werden ; and three Swedifh regiments were cut off 
near Kadingen. Pappenheim, however, was forced to re- 
tire, and withdraw his forces from Stade; of which the 
Swedes took poffeffion. Walleftein and the elector of Ba- 
varia, ¢ ho had now joined their forces, threatened Guftavus 
with greatly fuperior numbers. At lat, however, the king, 
being reinforced with 15,090 men, no longer declined the 
engayement ; but Walleftein was too wife to truft the fate 
of the empire to a fingle engagement againft {uch an enemy 
as the king of Sweden, Guttavus attacked his camp, but 
was repulfed with the lofs of 2000 men; which caufed a ve- 
neral murmuring and difcontent againft his rafhnels. Seve- 
ral other misfortunes happened to the Swedes; and at laft, 
after various manceuvres, Walleflein bent his courfe towards 
Mifnia, in order to oblige the elector of Saxony to ‘declare 
again{ft the Swedes, and to draw them out of Bavaria, Gu- 
flavus, notwithftanding the inconftancy of Auguftus, im- 
mediately fet out to afitt him. With incredible diligence 
he marched to Mifnia, where the Imperialifts were affem- 
bling their whole ftrength. Hearing that the enemy were 
encamped at Wefenfells, and that Pappenheim had been de- 
tached with a ftrong corps, Guflavus refolved to engage 
them before they could effect a junction. With this view 
he marched:to: Lutzen, where he attacked Wallefein with 
incredible fury. The Swedifh infantry broke the Imperial- 
ifts in {pite of their utmoft efforts, and took all their artil- 
lery. ‘The cavalry not being able to pafs the river fo expe- 
ditioufly as the king thouzht neceflary, he led the-way, at- 
tended only by the regiment of Smaaland and the duke of 
Saxe-Lauwenburg. Here, ‘after charging impetuoully, he 
was killed, as Puffendorff alleges, by the treachery of the’ 
duke; who, being corrupted by the emperor, {hor him 
in the back: during the heat of the a@ion. The news of 
his death was in-an inftant {pread over both armies. ‘I'he 
courage of the Imperialifts revived, and they now made 
themfelves fare of victory. But the Swedes, eager. to. re- 
venge the death of their beloved monarch, charged with 
fuch fury that nothing could refit them. The Imperialifts 
were defeated a-fecond time, juft as Pappenheim, with his 
frefh corps, came up to-their afaftance. On this the battle 
was renewed, but the Swedes were flill irrefiftible. Pap- 

enheim was~ mortally. wounded, and his army finally rout- 
ed, with the lofs. of 9000 killed in the field and in the pur- 
fuit. 

The victory of Lutzen proved mere. unfortunate to Swe- 
den: than the greateft defeat. The crown devolved upoa 
Chriftina; an infant of fix. years old; the: nation was invol- 
ved in an expenfive foreign war, without any perfon equal 


f 218 


Oxerftiern’s conftancy was 


“very of his generals. 


§ W E 

to the arduous tat of commanding the armies, or regula- 
ting domeftic affairs, as Guftavus had done, 
Chriftina the daughter of Guftavus was immediately pro- 
claimed queen. The regency devolved on the grand bailiff, 
the maritchal, the high-admiral, the chancellor, and the 
treafurer of the crown. 
chief management of affairs, and conduéted himfelf with the 
greateft prudence, He was greatly embarraffed indeed by 
the divifions among the Proteftant princes, which became 
more violent after the death of Guftavus; but, in fpite of 
all difficulties, he went on purfuing the intereft of his coun- 


try, and planning the means of retaining the Swedith con- } 


quefts. Matters went on pretty fuccefsfully till the year 
1634, when, through the rafhnefs of the Swedith {oldiers, 
they were defeated at 
men killed on the fpot, 
dards, with other military trophies, taken by the enemy. 
fhaken by this dreadful blow ; 
repair the lofs, by re- 


but he applied himfelf diligently to 
The 


cruiting the army, and rendering the allies faithful. 
latter proved the moft difficult tafk. 


However, 7 


Oxenttiern was invefted with the | 


Nordlingen, with the lois of 60008 
anumber of prifoners, and (30 ftan- 


% 


| 
| 
4 


The death of Gufta- | 


vus, and the defeat at Nordlingen, had thrown them into | 
defpair ; and every one was defirous of making the beft] 


terms he could with the emperor. 


The Saxons not only] 


renounced their alliance with Sweden, but openly commen-@ 
ced war againft it; and though the. regency would gladly § 
have confented to an honourable peace, the enemy were now] 


too much fluthed with fuccefs to grant it. 
no other refource than an alliance with France, and the bra- 


court of Louis, and concluded a treaty ; 
anfwered no purpofe, as it was never obferved, ‘The ener 
my, in the mean time, puthed their good fortune. They 
furprifed Philipfburg, where the French had laid- up vatti 
magazines ; and reduced Spires, Augfburg, Treves, Wurtf 
burg, Cobourg, and fome other places. To complete. the) 
mis‘ortunes of Sweden, it was expeéted that the Poles would 
immediately invade Pruffia. ‘To prevent this, La Gardig 
was difpatched thither with a powerful army ; but as it wag 
impoffible to refift fo many enemies at once, the chancellog 


purchafed the friend{hip of Poland for 26 years by ceding} 


that duchy to the republic. Thus he got rid of a powers 
ful enemy ; and the Swedith affairs began to revive by a 
victory which: general Bannier gained over the Saxons, iil 
confequence of which they were driven beyond the Elbe. 
Early in the {pring of 1636, the Saxons made fome. mog 
tions as if they intended to cut off. Bannier’s-communicatiog 
with: Pomerania. This he prevented by a flratagem ;. de 
feated a body of the enemy ; and obliged the Saxons to re 
tire. Soon after this. he drove them out of their winter 
quarters with confiderable lofs; at which time alfo a confis 
derable body of Imperialifts who came to their afliftance 
were difperted. In Weftphalia general _Kniphaufen bea 
the Tmperialifts-with the lofs.of 1500 men,. but he himfell 
was killed in-the purfuit, and his army obliged to. repafs thi 
Wefer. Some advantages were alfo- gained in the neigh 
hourhood of Minden by General. Lefly, who had aflemble¢ 
a confiderable army. In Alface, Bernard duke of Saxe 
Weymar defeated count Gallas the Imperial general, ang 
difperfed_his army. But when every: thing feemed thusfue 
ce(sful for the Swedes, the city of Magdeburg, contrary & 
the expeGtation of every body, furrendered for want of pow, 
der, which the garrilon. had wantonly confumed. The Sax 
ons. 2lfo made fome conquefts on the Elbe, which obliges 
Bannier to recal. general Lefly from Weftphalia to. mar 
againft-them. ‘I'he Saxons fixed on a moft convenient fit 
ation, whence they hoped to deltroy the Swedifh army with 
out coming toa battle. Dut Bannier,. refolving to hazan 
every 


Oxenftiern had! 


In 1635, he went in perfon to the) 
which, however, | 
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* mine, advanced towards Rerleberg, a place clofely blocked 
up by the enemy. Here he drove from.an advantageous 
poft four regiments of Saxon cuiraffiers, having killed or ta- 

| ken prifoners goo men ; alter which he foon forced them to 

bnsa general engagement. ‘he numbers were very unequal, 

e- Bannier’s army amounting to 9000 horfe and 7000 foot, 

and the Saxons to 15,000 horfe and 13 battalions of foot. 

The battle began with great fury; the right wing of the 

Swedes was almoft opprefled by numbers before the left 
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every thing rather than fuffer his army to be walted by fa. 
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the vidtory was difputed; the enemy threw fuccours into Sweden, 


the city, and the duke withdrew his army. Within a 
month he gave them battle a fecond time; and fo complete- 
ly defeated them, that only one. Imperial officer above the 
rank of a captain efcaped being killed or taken prifoner. 
He then renewed the fiege of Rheinfield ; which he redu- 
ced, as well as feveral other important places. Advancing 
to Brifac, he blocked it up with a defign of forcing the gar- 
rifon to furrender by famine. General Gotz, with 12,000 
men, attempted to throw in 1000 waggons of provifions; 


but he was defeated, with the lofs of all his men except 
2500. Duke Charles of Lorrain, with 4ooo men, joined 
the remains of Gotz’s army, in order to relieve the town ; 
but being furprifed by Bernard, his whole army was cut in 
pieces. A third attempt was made by Gotz, but it proved 
as unfucce{sful as the former ; and the place being reduced 
to preat ftraits, was obliged to capitulate. i 
In January 1639, the two victorious generals Bernard 
and Bannier prepared to attack the enemy on their own 
ground. Bannier made an irruption into the territories of 
Anhalt and Halberftadt. Leaving his infantry behind, he 
pufhed on with his cavalry, and furprifed Salis, grand-mafter 94 
of the Imperial artillery. After a bloody conflict, the Bannier de. 
Swedes gained a complete victory, feven regiments of the Pipa ish 
enemy being cut in pieces. Next entering Saxony, he dbisigie | eh? 
feated four regiments of the enemy, obliging a much larger gagemente. 
body to take fhelter under the cannon of Drefden. Hear- 
ing that the Saxons were encamped near Chemnitz, where 
they waited to be joined by the Imperialifts, he refolved to 
attack them before this junétion could be effected. ‘The 
fame good fortune {till attended his arms, and the Saxons 


could come to their affiftance. They were ten times dri- 
ven back, and as often returned to the charge. At laft 
they made fuch a defperate effort, that the enemy were 
entirely broken and defeated. Five thoufand were killed 
on the fpot, 3000 wounded, hi as many taken prifoners, 
together with 150 colours and ftandards, and feveral pieces 
of cannon. ‘ * 
‘Thus ended the campaign of 1636, in a manner highly 
honourable to the Swedes. Some fruitlefs negotiations 
were fet on foot during the winter; but thefe coming to 
nothing, Bannier quitted his winter-quarters very early in 
bi- the feafon ; and falling upon eight regiments of Saxons can- 
toned at Eulenburg, puriued them to Torgau, where he 

I obliged them to furrender at difcretion. Another party of 
r” Saxons was defeated in the neighbourhood of Leipfic ; af- 
ter which he propofed invefting that city. But in this pro- 
je he was difappointed by the Imperialifts penetrating into 
je. Lhuringia. He then called in all his detachments, with a 
view to prevent them from crofling a river named Sa/a ; but 
its in this alfo he was difappointed. However, he had the 
li. good fortune to defeat 20co Imperialifts near Pegau, and 


to deftroy feveral detachments that attempted to obilruét his 
march. Yet, notwithftanding alt thefe fucceffes, Bannier 
found his fituation every day more ftraitened, from the con- 
tinual increafe of the enemy’s forces ; which obliged him at 


were almoft all killed or taken. Bannier next entering into 
Bohemia, laid the country under contribution ; after which, 
returning crofs the Elbe, he fell on general Hofskirk, who 
was encamped near Brandeiz with 10 regiments of horfe 


and feveral battalions of foot. Him he defeated with the 

lofs of 2000 men. The remains of the Imperial forces were 
purfued to the walls of Prague, and the generals Hofskirk 

and Montecuculi were taken prifoners. Yet, notwithftand- 

ing thefe conftant_fuccefles, the enemies of Banmier multi- 

plied daily. He had expeéted an infurreétion in his favour 

in Silefia or Bohemia ; but no fuch event took place. The 
Proteftant princes, overawed by the enemy, did not fend 

him the neceffary affiftance. Undifmayed, however, by dif- 
ficulties or danger, Bannier performed wonders. He de- 

feated a body of Imperialifts at Glatz ; three times he drove 

the Saxons from their camp at #irn ; and yet was forced to 
evacuate the place, becaufe he could not {pare a garrifon. 

His army being deftitute of the means of recruiting, was 
confiderably diminifhed in number ; yet with it he reduced 

a number of towns,,and obtained a variety of other impor- 

tant advantages, when ona fudden all his hopes were blaft- —95 
ed by the death of the duke of Saxe-Weymar; poifoned, Death of 
as was fuppofed, by the French, who were defirous of get- aph ias 
ting the town of Brifac into their hands, from which the Weymar: 
duke prevented them. 

The difficulties to which Bannier was now reduced pro- 5 
ved extreme. The French monarch took upon him to dif-Treachery 
pofe of the army and conquefts of Bernard as he thought of the 
proper. Brilac, and other places of importance, he kept to French. 
himfelf; after getting poffeffion of which, the French en- 
deavoured, as much as poffible, to ruin the army. In the 


laft to retreat into Pomerania, out of which he foon drove 

count Gallas. ; 
The affairs of the Swedes were now once more reduced 

to the brink of ruin, through the unguarded conduc of ge- 


neral Wrangel, who had alfo an army in Pomerania. Af- 
ter Bannier had driven count Gallas out of the province as 
above mentioned, Wrangel, imagining himfelf perfectly fe- 
cure, cantoned his troops, and extended his quarters, the bet- 

Nia ter to accommodate his army. But Gallas, being informed 

by of this proceeding, f{uddenly returned, ravaged all Upper 

e- Pomerania, and reduced the towns of Ufedom, Dernmin, 
and Wollin ; after which, leaving garrifons in the fortrefles, 
he returned to his winter-quarters in Saxony. 

‘This unfortunate campaign counterbalanced all the ad- 
vantages of the former. Wrangel was fo ftruck with the 
fuddennefs of the blow, that he could take no meafures for 
oppofition. Some of the Swedith allies again fell off, and 

Pe- took up arms againft them. In 1638, the Swedifh affairs 
€- again began to revive in this quarter, through the excellent 
condu@ of Bannier, who defeated count Gallas with the 
lofs of 3000. men killed and taken prifoners. Purfuing his 
good fortune, he fo haraffed the count, that he obliged him 
im great hafte to repafs the Elbe, and take fhelter in the he- 
reditary dominions of Auftria. Great as Bannier’s exploits 
had been, however, they were eclipfed by thofe of duke 
,¢ Bernard. ‘That general had fo increafed his army in the 
ey- Proteftant cantons of Switzerland, and in Franche Comte, 


that he found himfelfim a condition to aét without the af- 
fiftance of the French, who indeed were -but. treacherous 
allies. Advancing to the Rhine, the feized on Seckingen 
and Laffuburg, and laid fieze to Rheinfield. The Imperial- 
ifts, in conjun@tion with the troops of Bavaria, advanced to 
the relief of the place. An engagement enfued, in which 


mean time, the Imperial army under Piccolomini, in the Ne- 
therlands, was prodigioufly augmented; and the archduke 
Leopold-William, in quality of generaliflimo, was aflembling 
his whole ftrength to cruth the Swedes at once. Bannier, 
however, did not defpair. George duke of Lunenburg ha- 
ving conceived fome difguft at the emperor, Bannier hoped 
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Sweden. to gain him over: he therefore approached nearer to his fuffered as much by. their fatiguing march aa if they had Swed 


eountry ; by which alfo he drew towards the armies of Wey- general Stalhanch, ip 


Imperial. Mar and Heffe. In his way he cut in pieces a body of 
ifts defeated 3000 Croats. General Konigfmark routed the Imperial. 
by Konizf. ifts at Gera; a fecond time at Scholen; and a third time 
Sark. entirely defeated them near Leipfic. Bannier was very pref- 
fing on the allies to join him; and at laft, in 1640, he was 

joined by the Weymar army under the.dukes of Longue- 

ville and Gubrien, a body of Ruffians led by general Me- 

lander, and the troops of Lunenburgh commanded by ge: 

neral Klitzing. ‘The army now amounted to 22 battalions 

of infantry and 22,c00 horfe ; fo that they were much more 

than a match for their enemics, had they been under the 


fought a bloody battle.. Then Joining 
who had been driven by the Imperialift 


important places; after which he laid fiege to Schweidnita, 
The duke of Saxe-Lawenburgh, at the head of all his ce 
valry, endeavoured to throw in fuccours; but wae defeated 
with the lofs of 3000 men. He himfelf was taken prifoner, 
and died of chagrin a few days after. Jn confequence of 
this defeat Schweidnitz furrendered at difcretion ; and T'or- 
ftenfon having fent a detachment to inveft the city of Neiffe, 
proceeded with the reft to drive the enemy entirely out of 
Silefia, 


8 out of Silefia, he Re 
reduced the town of Great Glogau, with a number of other yer 


duce 
alta 


10 
This he effeétually performed ; obliging them to Drivel 


retire over barren mountains, almoft famifhed for want ef imperid 
provifions, and harafled by his light troeps; fo that this, ° qd 
lately formidable army was almoft entirely ruined. Withiares g 
his victorious troops the Swedifh general then poured into mutz, 


Moravia 3 where, in five days, he reduced the Gt town of 


fole dire&tion of Bannier. But unanimity was wanting ; 
every one would be fupreme inthe command; and Bannier, 
the beft general of them all, had the leaft influence. In- 
ftead of thofe mafterly and decifive ftrokes by which the 
Swedes had hitherto diftinguifhed themfelves, the armies 
as many 


continued looking at one another, each fuffering the rigours 
of famine. At laft Bannier, refolving to expofe his troops 
no longer, fet ‘out for ‘Thuringia, through Franconia, to 
feize an advantageous poft on the Maine; but as he advan- 
ced to the Sala, he found the Imperialifts entrenched’ on the 
other fide. Finding it impoffible to force a paffage, he took 
the road through Heffe, where his troops fuffered greatly 
by famine. Here he propofed to fight the enemy ; but the 
/Landgrave and duke of Lunenburg refufed their confent. 
Upon this he threatened to leave them to the mercy of the 
confederates, and thus obliged them to be fomewhat more 
pliant. None of thofe brilliant fucceffes, however, now at- 
tended the operations of the Proteftant allies; the cam- 
paigns of 1640 and 1641 were {pent in ufelefs marches and 
countermarches; ferving only to bring the army into the 
98. greateft dangers, from which they were as conftantly relie- 


pews of ved by the aétive and intrepid Bannier. At laft this brave 
annier. : 


general, worn out with perpetual fatigues, died of a fever in 

| the year r641, leaving the Swedifh army ina worfe fitua- 
tion than ever. 

‘Che Imperialifts were too well acquainted with the abili- 

ties of Bannier, not- to take advantage of the opportunity 

A Swedith offered by his death. A Swedith detachment was cut in 
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cat in piss Bieces at Quidlenberg. The Swedifh army, accuftomed 
ray only to. be obedient to Bannier, became mutinous, and Pic- 
colomini refolved to fall upon them with his whole force. 

But the four generals, Wrangel, Konigfmark, Wittemberg, 

and Pful, having convinced the foldiers of the neceflity of 

defending themfelves, made fuch excellent difpofitions, that 

the Imperijalifts durft not attack them. Piccolomini then de- 

too «tached part of his-army to attack the Heffians in their quar- 
The tmpe- ters; but Wrangel and Konigfmark threw themfelves in 
rialifts de- their way, and defeated them with the lofs of zooo men. 
feated. This viGtory, however, did not retrieve the Swedifh affairs. 
Diffenfions and'mutiny began again to take place in the ar- 

Ceneral My to fuch a degree as threatened its diffolution. In 1642 
Torftenfon generat Torenflon was.fent from Sweden, with a large fum 
takes the of money and a ftrong reinforcement, to take upon him the 
conimand _fupreme command. ‘This general was. inferior in- abilities 
cith army, to none of his predeceffors, and defigned without lofs of 
time to come to an engagement ; but the Weymar army fe- 

parating from him, put an end to that defign, and obliged 

him to remain for a confiderable time inagtive. He was al- 

fo confined to his chamber for fome time by. a dangerous 

gout; and thus a report of his death being fpread, the 
Imperialdts were encouraged to begin a long march through 

roads fearce paflable, in hopes of {urprifing the Swedifh ar- 

my without a general. ‘Torftenfon having intelligence of 

this, feized an advantageous poft, which could not be for- 

ced; and thus obliged the enemy to retreat, after having 


Olmutz (which not long ago fuftained a fiege o 
weeks by the late king of Pruffia). Litta and Newttadt 
fhared the fame fate; after which, the Swedes, returning 
fuddenly to Silefia, made themfelves mafters of Oppelein and 
Brieg, and laid fege to Breflau. Here the garrifon made 
fuch an obftinate defence, that the Imperialifts had time to 
afflemble under the conduét of the archduke Leopold, and 
come to their relief. As Torftenfon was greatly inferior 
in number, he raifed the fiege ; but appeared fo formidable 
in his retreat, that the enemy durft neither attack him, nor 
attempt to prevent his encamping in a very advantageous fi- 
tuation. The Imperialifts took this opportunity of laying 
fiege to Glogau; but after having loft a great number of 
men, they were forced to abandon the enterprife on the 
junction of Wrangel with Torftenfon ; by which means the 
Swedes were once more in a condition to face their enemies 
in the field. 

Torftenfon now projected an irruption into Bohemia, and 
putting his army into winter-quartere in that country ; but 
in this he was prevented by the vigilance of the enemy: 
however, he reduced the city of Zittau, where, for the firlt 
time, a cartel for prifoners was eltablifhed ; by which means 
the Swedifh army was confiderably augmented, . ‘Thus dif. 
appointed in his defigns on Bohemia, Torftenfon directed 
his courfe to Leipfic, which he intended to inveft. The 
Imperial generals affembled their whéle force, and fet out 


: ; ‘ : bey. 
to relieve that important place. ‘The two armies foon came Entire] 
P P 


in fight of each other; and a furious cannonading was the feats the 
A fingle bullet had al. #t La 


prelude to a general engagement. 
moft proved fatal to the Swedith caufe. It carried away 
the furniture of Torflenfon's horfe, killed the count Pala- 
tine’s horfe, pierced general Rabenau through the body, 
took off the head of a celebrated counfellor named Crabbe, 
and carried away the leg of a private foldier. ‘The Swedes, 
as foon as the armies came up, behaved with their wonted. 
refolution, and after an obftinate confli& cbtained a com- 
plete victory ; 5coo of the enemy being killed on the fpot, 
3000 wounded, and:as many taken prifoners. This victory. 
was followed by the immediate furrender of Leipfic; and 
in all probability the Swedes would have: finally triumphed 
over all their enemies, had not a rupture with Denmark en- 


fued. ‘Torftenfon and Horn behaved with their ufual valour War ee 


Io 


in Holftein and Schonen, while general Konigfmark diftin- Denma 


guifhed himfelf in Germany ;- but the ruin of the Weymar 
army, which was.totally defeated with the lofs of one: half 


106" ; 


its number at Dettingen by the Bavarians, proved a dread- Tp). Swe 
ful blow, from which the Swedes could fearce recover them. defeated 


felves, 
the Swedes, their affairs in Germany muit have gone to 
wreck in the campaigns of 1643 and 1644, had not the- 

French 


Indeed, notwithftanding the valour and fuccels of Vettings 


leden, 
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French under Condé and Turenne made a moft powerful 
’ diverfion, and performed fuch exploits as immortalized the 
names of thefe two generals, 


Hivan- In 1649, the war againft Denmark was puthed with fuch 


pus 


with 


miark. 


vigour, that a peace, very honourable and advantageous for 
Sweden, was concluded; and thus Torftenfon was again at 
liberty to aét againit the Imperialifts. He now took mea- 


{ures for carrying the war into the heart of the Auftrian. 


dominions. Hatfield affembled a confiderable army to op- 
pofe the Swedes ; and the emperor came in perfon to Prague 
to animate his troops. The two armies came in fight at 
Jancowitz, and both prepared for an engagement. ‘The va- 
lour of the Swedes once more prevailed; and they totally 
defeated their enemies. our tnoufand of the Imperialifts 
_were killed on the {pot, among whom were general Hatfield 
and a great number of officers; and near 5000 were taken 
prifeners. No great advantages, however, were derived 
from this victory. Some towns indeed were reduced; but 


(tevfon at lait ‘Lorftenfon was obliged to retire into Moravia, 
pnsthe where he put his army into winter-quarters ; and in the 


mand 
ran- 
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beginning of the year 1646 refigned the command to 
Wrangel. 

‘The new general conduéted the Swedith affairs with 
great ability and fuccefs; till at laft the Imperialifts, find- 
ing themfelves finally unable to drive the Swedes out of 
Germany, concluded a peace with them in 1648. ‘This 
was the memorable treaty of Weftphalia, by which the Ger- 
manic conftitution was fettled upon its ancient principles, 
and thofe implacable difputes which had fo long torn the 
empire were ended ; the duchies of Bremen and Verden, all 
the Upper and pait of Lower Pomerania, the city of Wil- 
mar and the ifle of Rugen, were afligned to Sweden, and 
a gratification of five millions of crowns was given to the 
army. 

Sweden now enjoyed fome years of repofe. Charles Gu- 
ftavus, count Palatine, having gained the favour of Chrifti. 
na, was appointed generaliffime of the forces, and heir-appa- 
rent to the crown. A marriage was propofed between 
them ; but the queen would never liften to this or any other 
propofal of the kind. In 16s0, the ceremony of the queen’s 
coronation was performed ; but in four years thereafter, fhe 
refigned the crown in favour of Guftavus. (See the article 
CurisTINA). 

‘The new king found himfelf involved in confiderable 
difficulties on his acceflion to the throne. ‘The treafury 
was quite exshauSed; great part of the revenue was ap- 
pointed for the {upport of Chriftina’s houfehold’; the people 
were opprefled with taxes; and the nation having been dif- 
armed for feveral years, began to lofe its reputation among 
foreigners. ‘Fo remedy theie evils, Charles propoled to re- 
fume all the crown lands which had been alienated by grants 
to favourites during the late reizn; to repeal a duty which 
had been laid upon falt ; to put the kingdom in a pofture of 
defence; and to enter upon a war with fome neighbouring 
ftate. Under a pretence, therefore, that Cafimir king of 


} 


land re: Poland had queftioned his title to the throne, he began to 


ved on. 


make preparations for invading that kingdom. Several em- 
baffies were fent from Poland to Stockholm ; but fome poimt 
of ceremony always difappointed them of an audience of the 
king ; fo that they were obligedsto return without their er- 
rand. As feon as matters were in readinefs, General Wit- 
temberg made an irruption into Poland from the fide of Po- 
merania. ‘The Poles oppofed him with an army of 15,000 
men ; but inftead of fighting, they began to negotiate, and 
in a fhort time entirely difperfed themfelves.. Charles him- 
felf foon followed with a powerful army, and purfued his. 
march without obftruétion, all the cities throwing open their 
gates to.him as he approached, and offering to fupply him 


with neceflaries. As he advanced to\Cracow, Caflimir re- Swedens 
folved to make one effort to fave his capital, His army “| 
amounted only to 10,000 men; and thefe were.unfortunate-The poles 
ly fuch as had never ftood fire. After a feeble refiftance, defeated, 
they fled with precipitation, having loft 1000 men killed and the 
and taken prifoners. A few days after this Charles defeated By bag 
the Poles a fecond time, about eight leagues from Cracow is pities’ 
upon which Cafimir fled with his family to Oppelen in Si- 
lefia. The capital was then invefted ; and though defended 
with the utmoft valour by Stephen Czarnefki, was in a fhort 
time obliged to capitulate. Thus in lefs than three months 
Charles apparently became mafter of Poland ; but it foon be- 
came evident that the Poles had no intention of abandoning 
their former fovereign. “31g 

In 1656 a war took place with the eleCtor of Branden- War with: 
burg. While Charles was employed in the conqueft of ation 
Poland, that prince had invaded the Royal and Ducal Prof-porg. sa 
fia, and reduced the moft ‘confiderable towns with little 
oppofition. The king of Sweden took umbrage at his pro- 
grefs; and having marched againft him, defeated his forces 
in feveral flight encounters, and obliged him to own that he 
was a vaflal of Sweden. ‘Thefe rapid conquefts alarmed all 
Europe; and the different powers fought for means of 
driving the Swedes out of Poland, which they had foun- j36 
expeétedly and unjuftly feized. The Poles were no fooner The Poles~ 
aflured that they fhould be affifted, than they every whererevolt. 
revolted and maflacred the Swedes. Cafimir returned from 
Silefia ; and thofe very troops and generals whe had before 
fubmitted to Charles without oppofition, now ranged them- 


. 


felves under the banners of his antagonift. Charles imme- Gite 

diately marched from Pruffia to chaitife the infolence of the gains a vice 

Poles, and totally defeated a body of 12,000 men under the’ >> Bit sud 

commfand of Czarnefki. This did not hinder all the Poles? -sit. - 

incorporated with his troops to defert ; which confiderably — 

reduced his army; and the campaign being performed in 

the depth of winter, he was_at laft obliged to retreat. to 

Proffia. In his march he was harafled by the Poles; and 

a body of 4000 Swedes was furprifed and defeated by them 

at Warka. ‘This lofs, however, was foon after recompenfed 

by a complete viGtory gained by Adolphus the king’s bro- 

ther and General Wrangel over Czarnefki. In the mean 

time thé king was taking meafures for laying fhege to 

Dantzic; but was prevented by the Dutch, who threat- 

ened to oppofe him, unlefs a proper regard was paid totheir 9: 

intereft. Charles accordingly. granted them advantageous Concludes 

terms ; and afterwards gained over the elector of Branden-a treaty 

burg, by ceding to him the fovereignty of Pruflia, that With the 

he might be at liberty to turn his whole ftrength againtt or ane 

me €1ecror 

Poland. of Brandens 
By the treaty juft concluded with the eleGtor, the latter burg. 

was to affit Charles in his war with Puland;. but the elec- 

tor had fo procraftinated matters, that the.Polez, having ob- 

tained aflifance from the Tartars, had reduced the city of 

Warlaw. The two princes, however, now marched in cone 

cert againft their enemies, who were encamped in a ftrong 

fituation in the neighbourbood. of the city above-mentioned, 

their camp being fronted by the Viftula.. ‘The Poles were - 

driven from their entrenchments: with prodigious flaughter, ,,, 

and a vaft number taken prifoners. The Poles and Tartars The Poles 

then laboured to break the-alliance ; with which -view they2'd Partate- 

entered Ducal Pruffia, and defeated the eleCtoral.army, OM odie i 

king prince Radzivil and other perfons of diftinétion Catia aay } 

foners. The Swedes foon had their revenge~ General ~ 

Steinboek attacked the. fame Polifh army at Philippowa, 

and overthrew it with fuch flaughter as obliged the- Poles 

for that feafon to quit the field. A more formidable enemy 

than the Poles now began to make their appearance. ‘The- 

Ruffians invaded the provinces of Carelia, Ingermania, and 

2 ¥ toate ee Livonia 3+. 


Sweden, 
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Livonia; while the elector of Brandenburg began to waver 
in his fidelity. ‘l'o preferve this only ally at fuch a critical 
juncture, Charles was obliged to give him more advantaze- 


fians invade ous terms than thofe already mentioned ; while the Ruffians 
the Swedifh were repulfed in the provinces of Carelia and Ingermania. 
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But in Lavonia they had better fuccefs, two important for. 
trefles falling into their hands ; after which they laid fiege 
to Riga, For feyen months they battered the walls of this 
city, without once venturing to pafs the ditch or ftorm the 
practicable breaches. ‘The befiegzed, under the command of 
Magnus de la Gardie and Simon Helmfield, defended them- 
{elves with the greateft intrepidity ; cutting off many thou- 
fands of the enemy in the fallies they made. At left they 
attacked the Ruffian camp, drove them out of it with 
great flaughter, and obliged them to raife the fiege with 
precipitation, ' 

Charles, notwithftanding the number of his enemies, was 


now become fo formidable by the valour and difcipline of 
‘his troops, that whole armies often fled on the very news 


of his approach. At laft, in 1657, the Poles, finding they 
could not refift him in the field, contented themfelves with 
harafling the Swedes on their march, and cutting off the 
foragers and convoys. ‘This proved much more deftruétive 
to the Swedes than their former method; fo that Charles 
was oblized to enter into an alliance with Ragotfki prince 
of Tranfylvania, by affizning him certain provinces in his 
neighbourhood, in order to furnifh himfelf with irregular 
troops, who might fight the Poles in their own way. This, 
however, proved of no real advantage ; for the confederates, 


cafter {pending a whole campaign in Lithuania, were obli- 


ged to return without accomplifhing more than the reduc- 
tion of a fingle fortrefs; upon which Charles returned with 
the Swedifh army to Pruffia. 

Leopold, the young king of Hungary, having beheld for 
a long time the Swedes with a jealous eye, now refolved to 
declare for Poland. The more effeétually to curb the am- 
bition of the Swedifh monarch, he folicited the king of 
Denmark to come to a rupture with him. ‘Lhis was in- 
ftantly complied with, and the Danes invaded Bremen. 
Charles haftened to oppofe this new enemy ; which gave 
fuch offence to Ragotfki, that he negleéted to take the pro- 
per meafures for his own defence in the abfence of the 
Swedes, and fuffered his army to be deftroyed by the Poles 
and ‘['artars. At the fame time the Turks invaded T'ran- 


fylvania, under pretence that Ragotfki, being a vaffal of the 


Grand Signior, had no right to invade Poland without his 
leave. Ragotfkt oppofed them in the field; where he was 
defeated and killed, leaving Charles deftitute of the only ally 
on whom he could have depended. 

The king, however, not difmayed by this misfortune, 
traverfed Pomerania and the duchy of Mecklenburg ; after 
which he fell upon Holftein, while general. Wrangel with 
another corps entered the, duchy of Bremen. The latter 
executed his meafures with the utmoft vigour and intrepidi- 
ty. In 15 days he retook all the towns which the enemy 
had reduced ; defeated and drove the Danifh army out. of 
the country, killing 3000 of their beft foldiers. In Holftein 
the king reduced feveral fortreffes, laid Itzehoe in afhes, de- 
feated a ‘body:of Danes, and laid fiege to Frederic-Udda, 
into which the Danes had thrown a ftrong garrifon. The 
conduct of this fiege he left to Wrangel, he himfelf retiring 
to Wifmar in-order to obferve the fituation of affairs in Po- 
land; but no fooner was he gone than Wrangel attacked 
the place with fuch fury, that he became mafler of it in two 
hours. In the province of Halland the Swedes were de. 
feated ; but the enemy derived no advantage from their vic- 
tory ; at fea the fleets met, and maintained a hot engage- 
gnent for two days, without any confiderable advantage on 
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either fide. In Poland matters went on much worfe. The Sw 
houfe of Auftria had now declared for Cafimir ; a German 7 
army entered Poland, and reduced Cracow, though not Che I 
without great lofs to themfelves, Czarnefki entered Po-of Au 
merania, where he butchered the unhappy peafants without:ecla 
mercy ; but on thé approach of Charles he fled as ufual, oor 
having gained nothing by his expedition but the character 
of a cruel barbarian. : 

The king of Sweden was now furrounded by enemies, 
The ele€tor of Brandenburg had declared againft him; and 
he had befides to engage the armies of Auttria, Poland, 4 
Ruffia, and Denmark, in the field. In this dangerous fitua- Charl 
tion he refolved to attack Denmark, in fuch a manner as vades} 
fhould oblige that power to come to a fpeedy accommoda- a 
tion. His defigns were forwarded by a very early froft, on. 
which enabled him to tranfport his troops without the ex. 
pence and trouble of fhipping. Having paffed over on the ice 
to the ifland of Funen, he cut in pieces a body of 4000 
Danifh foldiers and 500 peafants. The whole ifland was 
reduced in a few days; after which he paffed to Langland, 
then to Laaland, after that to Falftre, and laftly to Zealand. 
The Danes were terrified at this unexpected invafion, and 
were giving themfelves up to defpair, when Charles offered 
to conclude a peace upon equitable terms. The king of 
Denmark ‘very gladly confented; but with a defign to re- 7 
new the war as foon as he thought it could be done with yg 
fafety. By this treaty, called the ¢reaty of Rofchild, con- Peace 
cluded on the rath of March 1658, the provinces of Scho-<luded 
nen, Halland, and Bleking, Lytter, and Huwen, the ifle 
of Borkholm, the bailliazes of Bahus and Drontheim in 
Norway, were yielded to Sweden, and a free paflage thro’ 
the Sound was granted to the Swedifh fhips. © 

No fooner was Charles retired, than the king of Den- 
mark began to a¢t againft him in an underhand manner; on j 
which, refolving to anticipate him in his defions, he appear- 44 
ed unexpectedly with a fleet before Copenhagen. Had he The 
given the affault immediately, before the inhabitants hadrons 
time to recover from their furprife, it would probably have hapa 
{furrendered at once; but, by landing at the diftance of 17 fiegedy 
miles, he gave them time to prepare for their defence: the . 
fiege proved extremely tedious, and at laft the place was re- 
lieved by a Dutch fleet. On this Charles converted the 
fiege into a blockade, which continued till the end of the war. 
Wrangel reduced the ftrong fortrefs of Cronenburg ; and 
the Swedifh forces were fo judicioufly pofted, that all Den- 13] 
mark was ina manner blocked up; when, in 1660, king Death 
Charles died of an epidemical fever: and thus an end was sar 
put, for that time, to all the ambitious defigne of Sweden. ‘7 

The new king Charles XI. was a minor at the time of Charle 
his father’s death; and as the kingdom was involved in a 
dangerous war with fo many enemies, the regency determin- 
ed to conclude a peace, if it could be obtained on reafonable 1494 
terms. A treaty was accordingly concluded at Oliva; by Trea 
which Cafintir renounced his pretenfions to the crown of Obvas 
Poland, and that republic gave up all pretenfions to Livonia. 
Bornholm and Drontheim were ceded to Denmark; and an 
equivalent in Schonen remained with Sweden. During the 
minority of the king, nothing remarkable occurs in the hif- 
tory of Sweden. In 1672 he entered into alliance with 
Louis X1V. which two years after involved him in a war, "34 
with the ele€tor of Brandenburg. .At firft the Swedes car- Brodie 
ried all before them; and general Wrangel having fallen burg. | 
fick, they continued their conquefts under another named 
Mardenfeld. Almoft all the towns.in Brandenburg were 
reduced, when the elector arrived with an army. to the re- 131 
lief of his diftreffed fubjeQs. He retook feveral towns, de- The 3 
feated Mardenfeldt in a general engagement, and foon after defeat 
forced them to abandon all their conquefts. In conjunétion “at 
I with ~~ 
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with the Danes, he then invaded 
many places of importance were reduced ; and, 
Sweden received a molt deftructive blow by the 
her fleet in an engagement with the combined fleet 
mark and Holland. Soon after 
vernment.into his own hands, an 


2 


more profperous way where the 


the fame loffes and difgrace attended the Swedifh arms in 
count Konigfmark loft 


every other quarter, In Pomerania, 
every place of importance excepting Stralfund, St 
Gripfwald. In 1678, the 
two engagements. At Lan 
was fought from t 
both parties were obliged, by their fatigue, to retir 
refpective camps. - 
defeated; and th 
Smaaland, Unno, and Kuno; 
and Imperialifts reduced count 
diftrefs in the neighbourhood of Stralfund. 
In this deplorable fituatio 
found an opportunity of attacking his enemies to 
vantage, that he obtaine 
he ravaged 
ing this fuccefs, 
ducing Stralfund 


df{croon a moft obftin 
e Danes laid defolate the iflands o 


while the elector 


he could not prevent the elector 
; after which he was obliged to 


Pomerania; and, to complete his diftrefs, the fleet which 
difh army from Pomerania was wrecked 


tranfported the Swe 
on the coaft ef Bornholm; by which accident 200 
were drowned, and the rema 


paffports from king Frederic 

In this unprofperous fitua 
cluded at St Germain’s bet 
by which the Swedes and Danes were le! 
quarrel by themfelves. 


tion of affairs a peace 
ween France and her 


reduced : for which reafon a treaty was inftantly.c 
on terms much more favourable to Sweden thanc 
been expeted ; and the peace was confirmed by a 
between Charles and. Ulrica Eleonora, daughter to 
of Denmaik. From this time the Swe 
himfelf to the reformation of the 
naging the difputes between th 
obtained a decree -of the fates empowering him to 


to take fome very extr 
&ed to liquidate t 
of money, witho 


lute power, he proceeded 
meafures. In 1685 it was proje 
debts by raifing the nominal value 
any thing to its intrinfic value. 

the following year, by which the creditors 
ment loft upwards of nine millions of .crowns. 
fome other. arbitrary 
guited all the nobility, merchants, 
Jiivonia: they were highly. refented 5 
repeatedly fent by the hands of.deputies, 
infift upon their privileges-con 
king’s predeceffors. ‘The deputies could obtain 
{o that the diet was.affembled.. On their-report 
of nobility refolved to draw.up a ftronger remon 
any of the former, to be prefented. to the: king b 
Patkul one. of the deputies, 
himfelf by- his boldnefs a 


of th 


and. crown-credi 


who. had 


cure. his: own deftruction. 
againft all the remonftrants, but efpecially Parkul. 
{entenced to lofe his right hand, the 


the Swedifh dominions? 


this the king took the go- 
d in fome degree reftored 
the fortune of Sweden ; but though matters went 029 in a 
king commanded in perfon, 


Swedifh fleet was defeated in 
en in the morning till fix at night ; when 


At Oldeval in Norway, the Swedes were 


Konigfmark to the utmoft 
n of affairs count Konigfmark 


da complete victory ; after which 
the duchy of Mecklenburg. Yet notwithftand- 


inder plundered and taken pri- 
foners/by the Danes, though they had been furnifhed with 


t to decide their 
Denmark was by no means a match 
for Sweden, even in the diftreffed fituation to which fhe was 


difh monarch applied 
{tate ; and by artfully ma- 
e nobility and peafants, he 


Being thus invefted with abfo- 


This was put in execution 


This, with 
fteps taken about the fame time, 


and remonttrances were 


firmed by many. aéts of the 


ftrance than 


who had already diftinguifhed 
nd attachment to liberty. 
public {pirit, however, produced no other effect than: to pro- 
An-accufation was. drawn up 


n to be deprived of his 
life, honours, andeftates ; to have the latter confifcated to. 
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the crown, and his papers burnt by the hands of the com: 
mon executioner, ‘The accufation was declared unjuft by 
the univerfity at Leipfic: but notwithftanding this, Patkul 
was obliged to fly his country, to avoid the execution of his 
rigorous fentence ; which, however, fell upon him with re- 
doubled fury in the fubfequent reign, of which an account 
is given under the article Parkut 

On the 1sth of April 1697, d 
his crown to his fon, the celebrated Charles XII. at that 
time a minor. 
tuition of his grandmother Ele 
kingdom during the minority 0 
Charles was at that time only 15 years of age, 
fhowed a defire of taking the government i 
hands. His counfellors, count 
nified his defire to the queen-regent. They were by her 
referred to the ftates; and- there all were unanimous: fo 
that the queen, finding that oppofition would be vain, re* 
figned her power with a good grace ; and Charles was in- 
vetted with abfolute authority in three days after he had 
expreffed his defire of reigning alone. He was fcarce feat- 
ed on the throne when a powerful combination was form- 
ed againft him. King Augufta 
on Livonia; the king of Denmark revived the difputes he 
had with the duke of Holftein, as a prelude to-a war with 
Sweden; and Peter the Great of Muicovy began to form 
defigns upon Ingria, formerly a province of Ruffia. 
1699 the king of Denmark marched an army into Holftein. 
Charles fent a confiderable body. of troops to the. duke’s 
affiftance; but before their arrival the Danes had ravaged 
the country, taken the caftle of Gottorp, and laid clofe fege 
to Tonningen. Here the king of Denmark commanded in 
perfon ; and was affifted by the troops of Saxony, Bran- 
denburg, Wolfenbuttle, and Heffe-Caffel. England and 
Holland, as guarantees of the laft treaty with Denmark, in 
concert with Sweden, joine 
cy, and fent fleets..to the Baltic. ‘They propofed a termi- 
nation of the war upon equitable terms ; but thefe were 
haughtily refufed by. the Danifh monarch, who defpifed the 
youth and inexperience of Charles, and relied too much up- 
on the alliance he had formed with Saxony, Brandenburg, 
Poland, and Ruffia. ‘The town of Tonningen, however, 
refitted all his efforts ; -and when he ordered the place to be 
ftormed, he had the. mortification to fee-his troops driven 
headlong from the walls by a handful of Swedes under ge- 
neral Bannier. 

In the year 1790, Charles, having entrufted the affairs 
of the nation with a council chofen out of the fenate, fet out 
onthe. 8th May from his capital, to which he never after. 
wards returned... He embarked at Catl{croon, .and defeat- 
ed the fleet of the-allies. Having made a-defcent on the 
ifland of Zealand, he defeated a body of cavalry that oppofed 
his.march, and: then. proceeded to 
and land. ‘he. king of Denmar 
there was either of having his capital deftroyed, or of doing 
juftice to the duke of Holftein. He chofe the latter; and 
a treaty was concluded in eleven days, 1fpon much the fame 
terms as formerly. 
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ftru@tion, refolved to lead his army again Auguftus king 
of Poland; but. on his. way he. received intelligence that 
the.czar of Mufcovy_had laid: fiege to Narva with 100,000 
men. On this he immediately 
though it was 
navigable ; and foon landed at Pernaw in Livonia with part 
of his forces, the réft being ordered:to: Reval... His.army 
did not exceed 20,000 men; but they were 
in Europe, while the . Ruflians - were: only an un 
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Sweden. “multitude, The czar, however, had thrown every poffible 
-obftra&tion in the way of his entagonift. Thirty thoufand 

men were pofted in a defile on the road, to oppofe his paf. 

fage ; and this corps was fuftained by a body of 20,060 

others, pofted fome leagues nearer Narva. The czar him- 

felf had fet out to haften the march of a reinforcement of 

40,000 men, with whom he intended to attack the Swedes 

tie in flank and rear. But the celerity and valour of the 
Defeats two Swedes bafiled every endeavour. With 4000 foot and an 
‘Ruflian ar- equal number of horfe the king fet out, leaving the reft of 
mies, and the army to follow him at their leifure. With thefe he at- 
pein the tacked and defeated the Ruffian armies one after another, 
camp. pufhing his way to the czar’s camp, which he gave imme- 
diate orders for attacking. This camp was fortified by 
lines of circumvallation and contravallation, by redoubts, by 

I 50 pieces of brafs cannon placed in front ; and was defend- 

ed by an army of 80,000 men: yet fo violent was the at- 

tack of the Swedes, that in three hours the entrenchments 

were carried ; the king with 4000 men that compofed the 

wing he commanded in perfon, purfued a flying army of 

of 50,009 to the river Narva. The bridge broke down by 

the weight of the fugitives, and the river was inftantly co- 

vered with their bodies. Great numbers returned in defpair 

to their camp, where they defended themfelves for a while ; 

yso -—sBut at lait the generals Gallowin and Frederowitz, who 
‘The camp commanded them, furrendered. Thirty thoufand were kil- 
forced, and Jed in the intrenchments and in the purfuit, or drowned in 
ee te river ; 20,Coo furrendered at diferetion, and were dif- 
with great miffed unarmed ; while the reft were totally difperfed. An 
dlaughter. hundred and fifty pieces of fine cannon, 28 mortars, 151 
pair of colours, 20 ftandards, and all the baggage of the 
enemy, were taken. Among the prifoners were the duke 

de Croy, the prince of Georgia, and feven other generals. 

Tyr Charles behaved with the greateft generofity to the conquer- 


Generofity ed. Being informed that the trade{men of Narva had re. 
af Charles, 


fufed credit to the officers whom he detained prifoners, he 
fent 1000 ducats to the duke of Croy, 


and to every other 
officer a proportionable fum. 

Peter was advancing with 40,000 men to furround the 
Swedes, when he received intelligence of the dreadful defeat 
at Narva. He was greatly chagrined ; but, comforting him- 
felf with the hopes that the Swedes would in time teach the 
Ruffians to beat them, he returned to his own dominions, 
where he applied himfelf with the utmot diligence to the 
raifing of another. army. . He evacuated all the provinces 
which he had invaded, and for atime abandoned all his oreat 
projects, thus leaving Charles at liberty to profecute the war 
againft Poland. 

yan As Augulftus had expected an attack, he endeavoured to 
Treaty be draw the czar into aclofer alliance with him, The two mo- 
tween the narchs had an interview at Birfen, where it was agreed that 
Mae eo. Auguitus fhould lend the czar 50,000 German foldiers, to 
ted. be paid by Mulcovy ; that the czar fhould fend an equal 

number of his troops to be trained up to the art of war in 
Poland ; and that he fhould pay the king three millions of 
rix-dollars in the {pace of two years. Of this treaty Charles 
had notice, and by means of his minifter count Piper entire- 
ly truftrated the {cheme. 

In 1701, as early as the feafon permitted, Charles, ha- 
ving received a reinforcement from Sweden, took the field, 
and appeared fuddenly on the banks of the Duna, along 
which the Saxon army was pofted to receive him. ‘lhe king 
of Poland at that time being fick, the army was commanded 
by Ferdinand duke of Courland, marifchal Stenau, and ge- 
neral Paykel, all officers of valour and experience. They 
had fortified certain iflands in the mouth of the river, and 
‘taken every other precaution againft an attack; the fol- 
diers were hardy, well difciplined, and nearly equal to the 
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Swedes in number; yet Charles, having paffed the river in suv 
boats with high fides, to fereen the men from the fire of the 
enemy, attacked them with fuch fury, that they were en- 4 
tirely defeated, with the lofs of 2500 killed on the {pots tirel 
and 1500 taken prifoners. All the Saxon baggage, 36 feats 
pieces of cannon, five pair of colours, and fix ftandards, fell 
into the hands of the Swedes. 
This yittery was followed by the furrender of all the 
towns and fortrefles in the duchy of Courland. ‘The king 
then paffed into Lithuania, where every town opened its 
gates to him, At Birfen, an army of 20,000 Ruffians re. 
tired with the utmoft precipitation on the news of his ——e 
proach. Here Charles, perceiving that the kingdom of Po- Fie 
land was greatly difaffected to Auguftus, began to project fchem 
the fcheme of dethroning him by means of his own fubjeGs. dethee 
This fcheme he executed with more policy than he ever*%S4 
fhowed on any other occafion. The manner of putting it in 
execution was concerted between R adziewifchi, cardinal pri- 
mate of Poland, and count Piper. Intrigues and cabals 
were held at the houfe of the treacherous ecclefiaftic, while 
he was publifhing circular letters to keep the people in their 
duty to the king. ‘he diet being filled with Swedith par- jg 
tifans, became tumultuous, and broke up in confufion. "The conk 
affairs of the kingdom then fell into the hands of the fenate;in Pol 
but here the Swedifh party was as ftrong asin the diet. It 
was agreed that they fhould fend an embaffy to Charles ; 
that the pofpolite fhould mount, and be ready againtt all 
events; but the chief regulations re{peéted the king’s au. 
thority, which it was determined at any rate to retrenchs 144 
Avguftus, refolving rather to receive laws from the vi@5. Auguf 
rious Charles than from his own fubjeQs, fent an embaffy toattemy 
him, committing the management of the whole to the coun. Pod 
tefs of Konigftnark, a native of Sweden, and alady famous | 
for her wit and beauty. But the king refufed to fee her; 
on which fhe returned, chazrined and difappointed, to War. 
faw. The ambafladors of the fenate inftantly obtained an 
audience ; and were aflured by Charles, that he took arms 
againft the Saxons in defence of the liberties of the Poles, 
whom he fhould always regard as his beft friends. Confe. 
rences were appointed to be held at Kinfchin; but Charles 
foon after altered his mind, and told the ambaffladors he 
would hold them at Warfaw. 138 
Auguttus, in the mean time, finding his fcheme of peace Makeg 
fruftrated, had recourfe to the fenate; bat met with fuch acond aj 
rough anfwer from them, that he determimed once more tg 710% 
71 4 A purpom 
apply to Charles. To him therefore he fent his chamber. 
lain; but a paffport being forgot, the ambafflador was ar- : 
refted. Charles continued his:march to Warfaw, which fur- yy, 
rendered on the firft {ummons; but the citadel held out forken. 
fome days. Augutftus, finding: at laft that no dependence 
was to be had on the Poles, determined to truft his fortune 
wholly to the Saxon army and the nobility of the palatinate 
of Cracow, who offered to fupport him to the utmott of 
their power. The Saxon army was now advanced to the 
frontiers, and Auguftus immediately put himfelf at the head 
of it. Being joined by the nobility of Cracow, he found 
his forces to amount to 3C,0CO men, all brave and well. 
difcipline?. Withthefe he marched in queft of his enemy; 
who did not decline the combat, though he had with him 16a 
only 12,000 men. Though the Saxons were ftrongly polt--The sa 
ed, having their front covered by a morafs, befides being entirely 
fortified with pallifadoes and chevaux de frife, they were at-feated. . 
tacked with irrefiftible impetuolity, and entirely defeated, 
with the lots of 4000 killed,. 2000 made prifoners, and all y¢, 
their baggage and cannon. This victory was followed by Cracows 
the lofs of Cracow : after which Charles fet out in purfuit of ken. 
the flying army, with a defien of preventing them from re- 
aflembling ; but his horfe falling under him, he had the mift 
fortune 
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lon. fortune.to break his thigh, by which he was confined fix 
weeks ; and thus Auguttus obtained fome refpite. The 
interval he made the beft ufe of. Having convoked a dict 
firt at Marienbure, and then at Lublin, from them he ob- 
tained the following refolutions; that an army of 50,000 
men fhould be raifed by the republic for the fervice of the 
prince; that fix weeks fhould be allowed the Swe7es to de- 
termine whether they were for war or peace; and that the 
fame time fhould be granted to the turbulent and difcon- 
tented nobles of Poland to make their conceffions. To 
counteraGt the effects of thefe refolutions, Charles affembled 
another diet at Warfaw ; and while the two aflemblies dif- 
62 puted concerning their rights and privileges, he recovered of 
Bins of his wound, received a ftrong reinforcement from Pomeratia, 
4g and utterly defeated and difperfed the remains of the Saxon 
dc. . aumy- 

‘ The ill fortune of Auguftus continued ftill to perfecute 
him. In 1704 he was formally depofed by the diet, and 
the crown conferred by Charles on Staniflaus Lecfinfky pa- 
Jatine of Pofnania. Auguftus, however, did not yet tamely 
4. give up his kingdo:n. His adherents daily flirmifhed with 

anife the Swedes; and Auguftas himfelf, being reinforced by goo 
railed Ruffians, retook Warfaw, and was very near furprifing the 
: new king, who lived in perfec fecurity in the city while 
Charles fought in his caufe. Count Horna, with 1500 
Swedes, vizoroufly defended the citadel; but at laft, find- 
longer tenable, he was obliged to furrender at dif- 
nby cretion. The reduétion of Warfaw was among the laft ad- 
uftus. yantages gained by Auguftus in the courfe of this war. His 
troops were now compoted of Saxon recruits and unditci- 
plined Poles, who had no attachment to his perfon, and were 
ready on all occalions to forfake him. Charles and Stanif- 
laus advanced with the victorious army; the Saxons fled be- 
fore them, and the towns for feveral miles round {ent their 
f{ubmiffions. The Poles and Saxons were under the com- 
mand of Schullemberg, a mot fagacious and experienced 
encrat general, who ufed every expedient to check the progrefs of 
lem. the Swedes, by feiziny on the advantageous polts, facrificing 
5 {mall parties to the fafety of the whole, and to miflead the 
enemy, &c. However, with all his condu& and caution, 
he found himfelf outwitted, and Charles in the neighbour- 
hood of his camp ready to fall upon him, while he thought 
him at 50 leagues diftance. The Swedifh monarch attack- 
ed him witha fuperior army, but entirely compofed of 
horfe. Schullembere had pofted his ‘men in fuch a manner 
as rendered it impoffible to furround them. His firft rank 
being armed with pikes and fufees, prefented a kind of ram- 
art of bayonets; the fecond line flooping over the firit 
who kneeled, fired over their heads, while che third rank, 
who ftood upon their feet, kept up an inceflant fire, by 
which the Swedifh horfe were exceedingly galled and put 
in diforder. Charles loft the opportunity of cutting off the 
whole Saxon army, by omitting to order his men to dif- 
mount. ‘This was almoft the firft time that infantry had 
Ls been regularly oppofed to cavalry, and the fuperiority of 
Gere. the former was evident. After the engagement had conti- 
at. nued about three hours, the Saxons retreated in good or- 
der ; which no enemy had ever done before in any engage- 
ment with Charles. . The Swedes purfued their enemies to- 
wards the Oder, and forced them to retreat through thick 
woods, almoft impervious even to infantry. The Swedifh 
horfe, however, pufhed their way, and at laft inclofed Schul- 
lembers between a wood and the river, where Charles had 
no doubt of obliging him to {urrender at diferetion, or die 
{word-in-hand, as having neither boats nor bridges; but the 
-genivs of Schullemberg fupplied every defeét. In the night 
he ordered planks and floats of trees to be faftened together; 
upon which he carried over his troops, while the Swedes 
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were employed in diflodging 300 men, which he had placed Swede 
in a wind-mill,. for the purpofe of defending his flank and 

keeping the enemy in play. Charles fpoke of this retreat 

with admiration, and faid he had been conquered by Schul- 
lembery. 

No material advantage, however, 
Auguftus; who was again obliged to 
tify the capital of his hereditary dominions, which he ex- 
pected every moment to fee invefted. In the’ mean time, 
however, the Ruffians having recovered their fpirits, fell. 166 
upoa the Swedes in Livonia with the utmoft fury. Narva, The Raf- 
Dorpt, and feveral other towns, were taken, and the inha- fians take. 
bitants and warrifons treated with great barbarity. Soon Vek be 
after, an army of 100,0c0 Ruffians entered Poland. |: Sixty pivonia, 
thoufand Coffacks under Mazeppa entered 


168 
refulted from this to Auguitus 


leave Poland, and for eae Po 
and. 


the country at and invade 
the fame time, and ravaged every thing with the fury of Poland. 
barbarians. Schullemberg, too, perhaps more formidable 
than either, advanced with 14,000 Saxons and yooo Ruf- 
fians, difciplined in Germany, and reputed excellent foldiers. 
Could numbers have determined the event of war, the Swedes 
mut certainly have been at this time overpowered. Inftead 
of this, however, Charles*feemed to triumph over his ene- 
mies with more eafe the more numerous. they were. ‘The 
Ruffians were defeated fo faft, that they were all difperfed 
before one party had notice of the misfortunes of another. ‘ 
The defeating an army of 40,000 men fcarcely obftructed He ae 
the march of the Swedes, while their aftonifhed enemies Charles 
looked upon thele aétions as the effets of witchcraft, and againt 
imagined that the king of Sweden had dealings with infer-them. 
nal {pirits. With thefe apprehenfions they fled beyond the 
Borifthenes, leaving the unhappy Auguitus. to his ill fate. 
fucceededno ut 
better. The Swedifh general Renfchild enzazed and de-schullem- 
feated him in half an hour, though the Swedes were vaitly berg en- 
inferior in number, and their enemies potted in a molt etc ee 
vantaweous fituation. Nothing could be more complete eo tcild! 
than this vidory. Whole regiments of Saxons threw down 
their arms, and begged their lives in the moft fuppliant pof- 
ture. . Six thoufand were flain in the field, and 7000 taken 
prifoners. Thirty-fix pieces of cannon, 11,000 mufkets, 4o 
pair of colours and flandards, with all the Saxon baggage, 
fell into the hands of the Swedes: and the confequences 
were {till more important ; for now a paflage was opened 
into Saxony, and Auguitus feemed to be in ag great danger 
of lofing his hereditary dominions as he had been of lo- 
Ging Poland. This extraordinary victory, indeed, is faid to 
have been owing toa panic which feized the troops of 
Schullemberg : however, it was looked upon with admira- 
tion, and thought to make the renown of Renfchild equal to 
that of his fovereign. Charles himfelf was jealous, and could 
not help exclaiming, ‘ Surely Renfchild. will not compare 172 
himfelf with me!??. But the cruelty of this general fullied Y*uelty of 
his reputation ; for fix hours after the engagement, he cau- peer 
fed 1000 Ruffians to be mafacred in cold blood, to revenge,” peg 
as he faid, the cruelties they had committed in Poland. 
Soon after this victory, which was gained on the rath of 
February. 1706, Charles entered Saxony at the head of 
24,0c0 men, The diet at Ratifbon declared him an enemy 
to the empire if he croffed the Oder. But to this declara- 
tion no regard was paid. Charles purfued his march; while 
Auguftus was reduced to the condition of a vagrant in Po- 
land, where he poffeffed not a fingle town befides Cracow. 
Into this city he threw himfelf.with a few Saxon, Polifh, 
and Ruffian regiments, and began to erect fome fortificas 
tions for its defence ; but the approach of the Swedifh ge- 
neral Meyerfeldt, and the news of the invafion of Saxony, 
djfconcerted all his meafures, and threw him into. defpair. 
‘The Ruffians indeed were his faithful allies; but he dread-, 
VA) ed 
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of the Ruifians, this tranfa€tion was concealed with the 
greateft care. His emiffaries were introduced to the Swe- 

: difh court in the night-time ; and being prefented to Charles, 

ie eS Re Pas ehh ek boas Atk auila 
Charles's . Feceived the following anfwer: That king Auguftus fhould 
for ever renounce the crown of Poland, acknowledge Stanif- 
faus, and promife never to reafcend the throne, fhould an op- 
portunity offer; that he thould releafe the princes Sobiefki, 
and all the Swedifh prifoners made in the courfe of the war; 
farrender l’atkul, at that time refident at his court as am- 
baflador for the Czar of Mufcovy, and ftop proceedings 

ayainit all who had pafled from his into the Swedith fervice. 

"Phefe articles Charles wrote with his own hand, end deliver- 

ed to count Piper, ordering him to finih them with the 

156 Saxon ambafladors. 
Auguitus, Auzultus all this time was obliged to continue a fhow of 
1:3 corjunc- war, though he had neither ability nor inclination to carry 
oes g iton. He was joined by prince Menzikoff with 30,000 
fians, de- Ruffians; which obliged him, contrary to his inclination, to 
feats and come to an engagement with Meyerfeldt, who commended 
takes pri- 5, 9¢0 men, one half of whom were Swedes. As at this 
ae. Hae no diiparity of numbers whatever was reckoned an equi- 
difh army ; Valent to the valour of the Swedes; Meyerfeldt did not de- 
cline the combat, though the army of the enemy was four 

times as numerous as his own, With his countrymen he 

defeated the enemy’s firft line, and was on the point of de- 

featine the fecond, when Staniflaus, with the Poles and Li. 
thuanians, gave way. Meyerfeldt then perceived that the 

battle was loft; but he fought defperately, on purpofe to 

avoid the difgrace of a defeat. At laft, however, he was 

opprefled by numbers, and forced to furrender ; fuffering 

the Swedes, for the firft time, to be conqnered by their ene- 

mies. ‘ihe whole army were taken prifoners excepting 
major-general Kraffau; who having repeatedly rallied a body 

of horfe formed into a brigade, at laft broke through the 

enemy, and efcaped to Pofnania.— Awruftus had fcarce fung 

Te Deum for this victory, when his plenipotentiary returned 
Bat from Saxony with the articles of the treaty above-mentioned, 
cedtoie. Lhe king hefitated and {crupled, but at laft figned them ; 
after which he fet out for Saxony, glad at any rate to be 
freed trem fuck an enemy as the king of Sweden, and from 
fuch allies as the Ruffians. 

The Czar Peter was no foonerinformed of this extraordinary 
treaty, and the cruel execution of his plenipotentiary Pat- 
*See the kul*, than he fent letters to every court in Chrifiendom, 
article Pet- complaining of this gtofs violation of the law of nations. 
ag He intreated the emperor, the queen of Britain, and the 
States-General, to revenge this infult on humanity. He 
ftiematized the compliance of Auguftus with the oppro: 
brious name of pufi/lanimity ; exhorted them not to guaran. 
tee a treaty fo unjuft, but to defpife the menaces of the Swe- 
difh bully. So well, however, was the prowefs of the king 
of Sweden known, that none of the allies thought proper to 
irfitate him,-by refufing to guarantee any treaty he thought 
proper. At fir, Peter thought of revenying Patkul’s death 
by maffacring the Swedifh prifoners at Mofcow ; ‘but from 
this he was foon deterred, by remembering that Charles had 

179 | many more Ruffian prifoners than he had of Swedes. Gi. 
Invades Po- vin over thoughts of revenging himfelf in this way, there- 
bp eh fore, in the year 1704 he entered Poland, at the head of 
depofes Sta-60,coo men. Advancing to Leopold, he made himfelf 
nillaus.  mafter of that city, where he affembled a diet and folemnly 

depofed Staniflaus with the fame ceremonies which had been 
ufed with regard to Aucuftus. The country was now re- 
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fear, adhered to the Swedes; another was gained over, or 39 
forced by Peter to take part with him: a violent civil war 
took place between the two, aad great-numbers o! people 
were butchered, while cities, towns, and villages, were laid 
in afhes by the frantic multitude. The appearance of a 
Swedith army under king Staniflaus and general |ewen- 
haupt put a ftop to thefe diforders, Peter himfel: not caring 
to fand before fuch enemies. He retired, therefore, into Retif 
Lithuania, giving as the caufe of his retreat, that the coun- Lithd 
try could not fupply him with provifions and forage necef 
fary for {o great an army. if 
In the mean time Charles had taken up his refidence in {mpey 
Saxony, where he gave law to the court of Vienna, and in abeha 
manner intimidated all Europe. He declared himfelf the %f © 
protector of the Proteftant intereft in Germany, particular. 
ly of the emperor’s Proteftant fubjeéts in Silefia. He de- 
fired, or rather commanded, the emperor to renew and con-g. 
firm to them all the liberties granted by the treaties of behaw 
Wettphalia, but fince that time reclaimed or eluded at theof hg 
treaty of Ryfwick, The emperor durft not refufe; and up-Perom 
wards of 100 churches were given to the Proteftants.- On "J 
this occafion the emperor is reported to have faidy that “ had 
Charles defired him to become a Lutheran, he did not 
know whether he could heve refufed.” One would indeed 
have imagined that Charles had fome thoughts of convert. 
ing, or at leatt dethroning, the Pope himfelt ; for being in. 
cealed at the conftant oppofition of the court of Rome, 
whole weaknefs and intrizues he defpifed, he one day told 
the emperor’s minifter, that “ the Swedes had conquered 
Rome before now, and he murht one day demand an inven- 
tory of the effeGs left there by queen Chriftina.’” At latt, 
fatiated with the glory of having dethroned one kinz, fet 
up another, and {truck all Europe with terror and admira- 
tion, Charles began to evacuate Saxony, in purfuit of hig 
great plan, the dethronine Czar Peter, and conquering the 
vatt empire of Ruffia,. While the army was on full march 
in the neighbourhood of Drefden, he took the extraordinary Charl 
refolution of viftting king Auguitus with no more than five fits ki 
attendants. Though he had no reafon to imagine that Au- Augie 
euftus either did or could entertain any friend{hip for him, 


“he was not uneafy at the coniequences of thus puttino him. 


felf entirely in his power. He got to the palace door of 
Auguttus before it was known that he had entered the city. 
General Flemina having feen him at a diftance, had only 
time to run and inform his mafer. What might be done 
in the prefent cafe immediately occurred to the minifter 3 
but Charles entered’ the cleétor’s chamber in his boots before 
the latter had time to recover from his furprife. He break. 
fafted with him in a friendly manner, and then expreffed a 
deftre of viewing the fortifications, While he was walking 
round them, a Livonian, who had formerly been condemn- 
ed in Sweden, and ferved in the troops of Saxony, thought 
he could never have a more favourable opportunity of ob. 
taining pardon. Je therefore begged of king Auguttus to. 
intercede for him, being fully affured that his majefly could 
not refule fo flight a requeft to a prinee in whofe power he 
then was. Auguftus accordingly made the requeft ; but 
Charles refufed it in fuch a manner, that he did not thinle: 
proper to afk it a fecond time. Havin. paffed fome hours 
in this extraordinary vifit, he returned to his army, atter 
having embraced aud taken leave of the king he had de. 
throned, ': 84 
The armies of Sweden, in Saxony, Poland, and Binland, ytarches 
iow exceeded 70,600 men; a force more than fuflicient’ facairné 
have conquered’ all the power of Mufcovy, had they met Rulliaug 
them onequal terms. Peter, who had his army difperfed in 
{mall parties, inftantly affembled it on receiving notice of the 
king of Sweden’s mazch, wes making all poifible prepara- 
tions 
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tions for a vigorous refiftance, and was on the point of at- 
tackiny ‘Staniflaus, when the approach of Charles ftruck his 
whole army with terror. In the month of January 17°8 
he paffed the Niemen, and entered the fouth gate of Grod- 
no jult as Peter was quitting the place by the north gate. 
Charles at this time had advanced to fome diftance betore 
the army at the head of 600 horfe, ‘lhe Czar having in. 


E a..d telligence of his fituation, fent back a detachment of 2000 
Ihem men to attack him: but they were utterly ‘defeated ; and 
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this difappeintment was followed by the total evacuation of 
Lithuania. The king” purfued his flying enemies in the 
midtt of {new and ice, over mountains, rivers, morafies, and 
through almoft every obftacle that could be furmounted by 
human power. He had forefeen all difficulties, and deter- 
mined to furmourt them all. As he knew that the coun- 
try could not furcifh provifions fufficient for the fubfiftence 
of his army, he led provided a great quantity of bifeuit, on, 
which his men chiefly fubfifted till they came to the banks 
of the Berezine, in view of Boriflow. Here the Czar was 
potted, and Charles defizned to bring him to a battle ; af- 
ter which he could penetrate with the greater eale into Ruf- 
fia. Peter, however, did not think proper to come to an 
aétion; but retreated towards the Borifthenes, whither he 
was purfued by Charles as foon as, he had refrethed his ar- 
my. The Roffians had deftroyed the roads and defolated 
the country; neverthelefs the Swedifh army advanced with 
great celerity, and in their way defeated 20,000 of the ene- 
my, though entrenched to the teeth. ‘This victory, confi- 
dering the cireumftances in which it was gained, was one of 
the moft glorious the Swedes ever obtained. ‘The me. 
mory of it is prelerved by a medal itruck in Sweden, with 
this infcription, Syfve, Paludes, Aggeres, Hofles, vidti. 
When the Ruffians had repaffed the Borifthenes, which 
feparates Poland from Muicovy, the Czar, finding himfelf 
clofely purfued by an enemy with whom he was not able to 
cope, determined at lait to propofe peace, Propofals were 
accordingly made ; but Charles returned no other aniwer 
than that he would treat at Mofcow; which being reported 
to Peter, h€ coolly replied, “* My brother Charles aflects to 
play Alexander, but he will not find inmea Darius.” How- 
ever, he did not think proper to venture an engagement, 
but continued his retreat ; and Charles purfued fo clofe, 
that he was daily fkirmifhing with the rear of the enemy. 
In thefe ations the Swedes had generally the advantage, 
though in the main thefe victories proved detrimental, by 
weakening the army in a country where it was impoflible to 
recruit. Near Smolenfko, the king, with only ix regiments, 
defeated a body of 10,000 horfe and 6000 Calmucks, In 
this envazement he was expefed to the utmott danger, the 
enemy having feparated him from his troops. With one re- 
giment only, he fou, ht with fuch fury as difperted the ene- 
my, and drove them before him, at the time they thought 
themfelves fure of taking him prifoner. T'wo aids-de.camp 
that fought near him were killed ; his horfe was killed, as 
wes alfo an equerry while he prefented another. ‘lhe ene- 
my had broke through the regiment, and “got quite up to 
the king; who 1s faid to have on this occafion killed 12 
men with his own hand without receiving a wound. 
xy the 34 of OGober 1708 Charles was within 100 
leagues of Mefcow ; but the Czar had made the roads 1m- 
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He had alfo detroyed the villages on every fide, and taken 
away every poflibility of fubffting an army ‘The feafon 
was alfo far advanced; the intenfe fevere weather was ap- 
proaching ; fo that the Swedes were threatened with all the 
miferies of cold and famine, at the fame time that they were 
expoted to the attacks of an eacmy greatly fuperior in num- 
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ber, who, from their knowledge of the country, had almatt 
conftant opportunities of harafiing and attacking them by 
{urpriie. For thefe reafons the king refolved to pafs thro’ 
the Ukrain, where Mazeppa, a Polifh gentleman, was gene- vail de ag 
ral and chief of the nation. Mazepp2 haying been ‘affront. ihe (ilivaie. 
ed by the Czar, readily entered into a treaty with Charles, 
whom he promifed to aff with 30,000 men, great quanta 
ties of provifions and ammunition, and with allhis treafures, 
which were immenfe. ‘ihe Swedith army advanced towards 
the river Difna, where they had to encounter the greateft ; 
difficulties; a foreft above 40 leagues in extent, filled with oe 
rocks, mountains, and marfhes. ‘T'o complete their mistor- frulties- 
tunes, they were led 30 leagues out of the right way; all 
the artillery was funk in bogs and marfhess; the provifion 
of the foldiers, which confifted of bifcuit, was exhautted ; 
and the whole army {pent and emaciated when they arrived 
at the Difra. Here they expected to have met Mazeppa 
with his reinforcement ; but initead of that, they perceived 
the oppofite Laaks of the river covered with a hoftile army, 
and the paflage itfelf almo‘t impracticable. _ Charles, howe 
ever, was ftill undaunted; he let his foldiers by ropes down 
the fleep banks ; they crofled the river either by {wimming 
or on rafters haftily put together; drove the Ruffians from 19, 
their polt, and continued their march. Mazeppa foon after Defeats the 
appeared, having with him about 6000 broken remains of Rullians, 
the army he had promifed. ‘Che Rufians. had got intelli.27¢ } 

alee 3 ; ‘ j: ined by 
gence of his defigns, defeated and difperfed his adherents, yjazeppaia 
laid his towns in athes, end taken all the provifions, colleGed z reat di- 
for the Swedifh army. However, he ftill hoped to be ule- firefs. 
ful by his intelligence in an unknown country ; and the 
Coffacks, out of revenge, crowded daily to the camp with 
provifions. 

Greater misfortunes {till awaited the Swedes. When 03 
Charles entered the Ukrain, he had fent orders to ge-Defpcrate 
neral Lewenhaupt to meet him with 15,000 men, SG 
of whom were Swedes, anda large convoy of provifions. Gn cal 
Againft this detachmest Peter now bent his whole torcé, Vewen- 
and marched againft him with, an army of 65,000 men-havjr and 
Lewenhaupt had received intelligence that the Ruffian army f° Ruf. 
confifted only of 24,000; a force to which he thought 6000 ee 
Swedes {nperior, and therefore difdained to entrench him- 
felf. A furious conteft enfued; in which the Ruffians were 
defeated with the lofs of 15,000 men. ‘]"he Swedes conti- 
nued their march; but, by the treachery of their guide, 
were led intoa marfhy country, where the roads were made 
impaflable by deep ditches and trees laid acrois. Here he 
was again attecked by the Czar with his whole army. 
Juewenhaupt had fenta detachment of two battalions to dif- 
pute the paflage of the enemy over a morals; but finding 
they were likely to be overpowered, he marched at the head 
of the whole infantry to their relief. /\nother defperate 
battle enfued ; when at laft the Ruffians were. put in difor- 
der, and on the point of being totally defeated, when the 
Czar gave orders to the Coflacks and Calmucks to fre up- 
on all the Ruffians who fled. “‘ Even kill me (faid he) 1 
I-fhould be fo cowardly as to-turn my back.” On this the 
battle was renewed with great vigour ; but notwithftanding 
thefe pofitive orders, and the example of the Czar himfelf, 
the Ruffians were a third time put in diforder, after lohng 
6000 men, when general Baver arrived with a ftrong rein- 
forcement of frefh Ruffian troops. ‘he engagement was 
again renewed, and continued without intermiffion till night. 
The Swedes took pofleffion of an advantageous pokt ; but were 
next morning attacked by the Ruffians. Lewenhaupt had 
formed a kind of rampart of his waggons, 
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enough to fave 5000 waggons of thofe provifions defioned 
for the diftrefled Swedes. A {trons detachment was fent 
to purfue Lewenhaupt ; but fo terrible did he appear, that 
the Ruffian general offered him an honourable capitulation, 
This was refufed with difdain; and the battle renewed with 
the fame vigour as before. The Swedes, though reduced to 
4000, again defeated”their enemies, and killed 5000 on the 
{pot. After this, Lewenhaupt was fuffered to purfue his 
march without moleflation, but alfo without cannon or pro- 
vifions. Prince Menzikoff, indeed, was detached to ha- 
rafs him; but fuch was the formidable appearance of the 
Swedes even in their diftrefs, that he was afraid to attack 
them: fo that at laft the 4000 arrived fafe in the camp of 
Charles, after having killed upwards of 30,000 of the ene- 
my on their march. 

This, we may fay, was the laft effort of Swedith valour. 
The difficulties they had now to undergo exceeded what 
human nature could bear; yet {till they hoped, by con- 
flancy and courage, to overcome every obftacle. In the fe- 
vereft winter known for a leng time even in Ruffia, they 
made long marches, clothed like favaces in the fkins of wild 
beats ; all the draught-horfes perifhed ; thoufands of fol- 
diers dropped dead with cold and hunver® fo that by the 
month of February 1709, the whole army was reduced to 
18,0c0 Swedes. Amidiét numberlefs difficulties thefe pe- 
netrated at lait to. Pultowa, a town on the eaftern frontier 
of the Ukrain, where the Czar had laid up magazines; and 
of thefe Charles refolved to get _poffeffion. ‘Mazeppa ad- 
vifed the king to inveft the place, in confequence of his ha- 
ving correfpondence with fome ef the inhabitants, by whofe 
means he hoped it would be furrendered. However, he was 
deceived ; the befiexed made an obftinate defence, .the 
Swedes were repulfed in every affault, and 8000 of them 
were defeated, and almof entirely cut off, in an engagement 
with a party of Ruffians. To complete his misfortunes, 
Charles received a fhot from a catabine in his heel, which 
fhattered the bone. For fix hours after he continued calm- 
ly on horfeback, giving orders, till he fainted with the lofs 
of blood ; atter which he was carried into his tent: 
imagined that amputation would be-neceflary, as the wound 
had already bezun to mortify; but one Newman un- 
dertook to fave the limb. _It was told the king that deep 
incifions would be neceflary. ‘ Fall to work then ({aid he), 
cut boldly, and fear nothing”? He held out his leg while 
the operation was performing ; never changed countenance; 


and while the dreffing was laid on, ordered an affault for ° 


the next morning, 


with an army of 76,000 men, 
had lain at a {mall diftance, herafing the Swedifh camp, 
and cutting off the convoys of provifion ; but- now intelli- 
gence was received, that he was advancing as if with a de- 


fign of attacking the lines. In this fituation, Charles, 
wounded, diftrefled, and almoft furrounded by enemies; is 
faid to have, for the frit time, aflembled a grand council of 
war; the refult of which was, that it was expedient to 
march out and attack the Ruffians. Voltaire, however, to- 
tally denies that the king relaxed one jot of his wonted eb- 
ilinacy and arbitrary temper: but that, on the 7th of July, 
he fent for general Renfchild, and told him, without any 
emotion, to prepare for attacking the enemy next morn- 
ing. 

"rhe Sth of July 1709 is remarkable for the battle which 
decided the fate of Sweden. Charles having left 8000 men 
in the camp to defend the works and repel the fallies of the 
befieged, began to march againft his enemies by break of 
day with the reft of the army, confifting ef 26,000 men, of 
whom 18,000 were Coflacks. The Ruffians were drawn 
bp in two lines behind their intrenchments, the horfe in 
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front, and the foot in the rear, with chafme te foffer the 
horfe to fall back in cafe of neceffity. General Slippen- 
bach was difpatched to attack the cavalry; which he did 
with fuch impetuofity, that they. were broken in an in- 
ftant. However, they rallied behind the infantry, and re- 
turned to the charge with fuch vi gour, that they difordered 
the Swedes: in their turn, and took Slippenbach prifoner, 
harles.was now carried in his litter to this feene of confu. 
fion. ‘Ihe troops wete animated by his prefence, and ree 
turned to the charge; the battle became doubtful, when qea 
neral-Creuk was difpatched by Charles to attack the enemy 
in flank. Creuk miftook his way, or, according to others, 
who had the beft opportunities of information, was bribed 
by Ruffian gold, which occahoned the lofs of the battle, 
Peter now difpatched prince Menzikoff with a ftrong de- 
tachment, to poft himfelf between the Swedes and Pultowa, 
to cut off their communication with their camp, and to fall 
upon their rear. He executed his orders with great luce 
cels ; cut off a corps de referve of 3000 men; and thus de- 
cided the fortune of the day. The king, however, had ran. 
ged his remaining troops in two lines; the foot in the 
centre, and the horle in the two wings. ‘hey had already 
been twice rallied, and were now attacked with fury on all 
fides. Charles, in his litter, with his fword drawn in one 
hand, and a piftol in the other, feemed to be everywhere 
prefent. New misfortunes, however, awaited him. A can- 
non ball killed both horfes in the litter; and. fearce were 
others put in their place, when a fecond broke the litter it- 
{elf in picces, and overturned the king. The foldiers now 
believing him killed, fell back in-confternation. ‘he firft 


line was broke, and the fecond fled. Charles did every phe 5 
thing in his power to reftore order; but the Ruffians prefledenti : 
fo hard, that rallying was impoffible, efpecially as powder feared 


was alfo wanting. Renfchild and feveral other general of: 
ficers were taken prifoners ; and the king himfelf muft have 
fallen into the hands of the enemy, had not count Ponia- 
towlky drawn up 500 horfe, furrounded the royal perfon, 
and with defperate fury broke through ten reciments of the 
enemy. With thele the king arrived on the banks of the 
Borifthenes. The Ruffians forced the Swedith camp, where. 
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they found fix millions in fpecie ; but could not hinder: akens 
Lewenhaupt, with 400¢ foot and all the remaining cavalry, the Sa 


from retreating to the banks of the Borifthenes. 
however, availed them but little; for being purfued by, 


. . ‘6 . 1 Ge 
prince Menzikoff, they were obliged, for waut of boats or taken 


bridges, to furrender at difcretion.. Charles fled in a mean 
calafh, attended by a little troop inviolably attached to his 
perfon, fome on foot, and fome on horfeback. They were 
oblized to crofs a fandy defert, where néither herb nor tree 
was to be feen, and where the burning heat and want of wa- 
ter were more intolerable than the extremities of cold they 
had formerly fuffered. The whole had almott perifhed for 
want of water, when a {pring was fortunately difcovered ; 
atter which they reached. Oczakow, 
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dominians, the bafhaw of which fupplied the king with eve- Turké 


ry neceflary. It was fome time, however, before boats 
could be got ready for tranfporting the whole of the king’s 
attendants ; by which accident 500 Swedes and Coffacks 
fell into the hands of the enemy. This lofs affected him 
more than all his other misfortunes. He fhed tears at fee- 
ing acrofs the river Bog the greater part of his few re- 
maining friends carried into captivity, without having it in 
his power to affift them. ‘lhe bafhaw waited upon him to 
apologize for the delay, and was feverely reprimanded by 
Charles, as if he had been his own fubjeét. 

The king remained but a few days at Oczakow, when the 
ferafquier of Bender fent an aga to compliment him on his ar- 
rival in the Turkifh dominions, and to invite him to that 
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city. Here he was treated with the utmoft hofpitality ; 
the Turks praétifed to its utmoft extent their generous 
maxim of regarding as facred the perfons of unfortunate 
princes who had taken fhelter in thetr deminions; and per- 

. haps regarded him, notwithftanding his misfortunes, as an 
bf ally that might be ufeful to themfelves avainft the Ruffians. 
hing Every one, indeed, regarded him in his diftrefs. The French 
Pe- king offered him a fafe paflage from the Levant to Mar- 
Pe feilles, from whence he might eafily return to his own domi, 
nions. But Charles was too obftinate to receive advice, 
Puffed up with the notion of imitating Alexander the Great, 

he difdained to return except at the head of a numerous ar- 
my; and he yet expeéted, by means of the ‘Turks, to de- 
throne his adverfary the Czar. Negotiations.for this pur- 
pofe, indeed, were carried on in the Turkifh divan; and it 

was propofed to efcort Charles with a numerous army to 

5 ~— the frontiers of Poland: but the revolution which took place 
us there quickly put an end to all fuch projects. Auguitus 


rs the evens : 
ok o¢thought himfelf no longer bound to obferve the treaty which 


H. he had made, than Charles was at hand. to force him to it.” 


After the battle of Pultowa, therefore, he entered Poland, 

and took every meafure, in concert with the Czar, for the 

recovery of his kingdom. Staniflaus was not able to fland 

before fuch enemies, but was obliged to leave his dominions 

and fly to Bender, in the difeuife of a Swedith officer, in 

order to fhare the fortune ot Charles:—It was not in: Po- 

6 land alone that the Swedith affairs began to fuffet in confe- 

Danes quence of the defeat at Pultowa. ‘lhe Danes quickly in- 

PSwe yaded the province of Schonen with an army of 13,0C0 

foot and 2500 horfe. Only 13,000 Swedifh forces remain- 

ed to defend all the territories poflefled by Charles:in Ger- 

many; and of thefe only a {mall part were allotted for the 

defence of Schonen. The regency of Sweden, however, 

exerted themfelves to the utmoit to repel this ungenerous 

invafion ; and having collected an army of 12,000 militia 

and 8000 -regulars, difpatched them under general Steen- 

boek into Schonen.. Some Saxon troops were incorporated 

in this army ; and among thefe a prodigious delertion took 

place, which the general found it impoflible to prevent ; 

and thus the Danes gained feveral advantazes, apd at lalt 

, took Chriftianfladt. Their infolence on this fuccefs was 

{o great, that the Swedes demanded to be inttantly led 

a againft them. Here the good fortune of Sweden feemed 

e ut-Once more to revive. ‘he Danes were driven from a very 

de. {trong fituation, with the lofs of 8coo killed and taken pri- 

He = foners, belides a vaft number wounded. “The king received 

the intelligence of this victory with the greateft exultation ; 

and could not help exclaiming, ‘¢ My brave Swedes, thould 

it pleafe God that [ once more join you, we fhall conquer 
them all !”’ 

In the mean time, Charles, by means of his agents the 
count Poniatow/ki and the Sieur Neugebar, ufed his utmoft 
efforts to procure a rupture between the Porte and Ruflia. 

68 For along time the money beftowed by Peter on the vizirs 
Purks and janifaries prevailed ; but at laft, in 1711, the grand fig- 
q tad nior, influenced by his mother, who was itrongly in the in- 
is, tereft of Charles, and had been wont to call him her lion, 
determined to avenge his quarrel with Peter. He therefore 

gave orders to the vizir to fall upon the Ryflians with an 
army of 200,000 men. ‘The vizir promiled obedience ; but 

at the fame time profeffed his ignorance in the art of war, 

and diflike to the prefent expedition. The khan of Crim 
‘J'artary, who had been gained over by the reputation and 
prelents of the king of Sweden, had orders to take the field 
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with 40,000 of-his mén, and had the liberty of affembling Sweden, 
his army at Bender, that Charles might fee that the war 
was undertaken upon his account, “Ihe Czar, on thefe news, 
left the fiege of Riga, where. he had continued for {ome 
months; and with 24,000 men entered Moldavia, where he 
was joined by Cantemir a vaflal of the Porte. The vizir 
marched azainit him with a prodizious.army, and, through 
the negligence of the Czar, cooped him up in fuch a man-. 209 
ner that he could neither advance- nor retreat. In this def The Czar 
perate fituation, he perceived that he was now in as bad ane 
fituation as Charles at Pultowa; aad gave orders for break-yare fora: 
inz. through the enemy with fixed bayonets. The defpond-tion, btit is 
ing {piritlefs foldiers, however, were little difpoied to exe-relieved by 
cute thefe orders; when Catharine, wi’e to the czar, with-* cake oh 
out his knowledge, fet on foot a treaty with the vizir; and 
having-foon obtained his confent, had the peace fiened in. 
fix hours; by which means, in all probability, the whole Rut- 
fian army was faved. 

The new treaty was molt violently oppofed by count Po- 
niatow{ki and the khan of 'Tartary. The former had made 
the king acquainted with the fituation ot both armies; on 
which he inftantly {et out from Bender, filled with the 
hopes of fighting the Ruffians, and taking ample vengeance. 
Having ridden 59 leagues poft, he arrived at the camp juft as 
the czar was drawing off his half-‘amifhed troops. He a- 
lighted at Poniatowfki?s tent ; and bein informed of parti- 210 
calars, inftantly flew in a rage to the yizir, whom he load- Reet 
ed with reproaches, and accufed of treachery. Recolleét- 5 2rc8 o* 
ing himfelt, hewever, he propoied a method by which the face 
fault might be remedied ; but finding his propofal rejected, 
he pofted back to Bender, after having by the grofleft in- 
fults fhowed his contempt of the vizir, 

‘Che violert behaviour of Charles did not promote his 
intereft.. The vizir pereeived that his fay in Turkey might 
prove fatal to himfelf ; and therefore determined to get him 
out of the country as foon as poffible, either by fair means 
or foul. Succeeding vizirs adopted the fame plan; and at 
lafl the grand fignior himlelf wrote a letter to the king, i § ore 
which he defired him to depart by next winter, promiling The Grand 
to fupply him with a fufficient guard, with money, and eve- pba de- 
ry thing elfe neceffary for his journey. Charles gave PP liate 
evative anfwer, and determined to procraftinate his journey, 
aswell to gratify his own ftubborn temper, as becaufe he 
difcovered a correfpondence between Augultus and the 
khan of Tartary, the objet of which, he had reafon to be- 
lieve, was to betray him to the Saxons. When he was. 
therefore again preffed to fix the day of his departure, he 
replied, that he could not think ef going before his debts 
were paid. Being afked how much was neceflary for this 
purpote, he replied, 1coo purfes (a). Twelve hundred .,, 
purfes were inftantly fent to the ferafquier at Bender, with Mean and 
orders to deliver them to the king of Sweden, but not” be-u 'juftbeha- 
fore he fhould have begun his journey. By fair promiies, viour of 
however, Charles perfuaded him to part with the money ; Charles. 
after which, inftead of fetting out, he {quandered away his 
treafure in prefents and gratifications, and then demanded 
1000 purfes more before he would fet out. ‘The feraiquier 
was aftonifhed at this behaviour. He fhed tears 3. and, turn- 
ing to the king, told him, that his head would be the for- 
feit of having obliged him with the money. ‘The grand fig- 
nior, on being acquainted with this fhameful behaviour of 
Charles, flew into a rage, and called an extraordinary divan,, 
where he himfelf {poke, a thing very unutual for the ‘Tur- 
kifh monarchs. It was unanimoufly.agreed that fuch a trouble- 
fome: 
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Sw en. fome neh onght to be removed by force fhould other means 
@ fail. Orders were therefore pofitively fent to Charles to de- 
713 | part; and, in cafe of refufal, to attack him in his quar- 
The Parks a7 : : i R 2 
belive ta: Sete Nothing could equal his obftinacy on this occafion + 
foice him in fpite of the menaces of his enemies, in {pite of the intrea 
to depart. ties of his friends, he perfilted in his refolution ; and at lat 
determined to refiit, with 300 Swedes, being all the attend- 
ants he had, an army of 20,0c0 janifaries well armed and 
furnifhed with cannon. At lenzth he was attacked in good 
earneft ; thongh it muft be owned, that even in this ex 
tremity, the ‘lurks fhowed their regard to him, and were 
tender of his life, which the king did not return at allin a 
fimilar manner. Moft of the Swedes furrendered at 
once, perhaps as thinking it the only method of {aving the 
king’s life. This mifcondu@, however, had a quite con- 
trary effe&. Charles became the more obftinate, the more 
defperate his affairs feemed to be. With 40 menial fervants 
only, and the generals Hord and Dardorff, he determined 
to defend himfel' to the laft extremity. Secing his foldiers 
lay down their arms; he told the generals, * We mutt now 
efend the houfe.- Come, (adds he with a {fmile), let us 
fizht pro aris et focis.” The houfe had been already tor- 
eed by the Tartars, all but a hall which was near the door, 
and where his domeftics had aflembled themfelves. Charles 
forced his way through the janifaries, attended by the ge- 
nerals Hord and Dardoff, joined his people, and then barri- 
eaded the door. ‘[he moment he entered, the enemy, who 
were in the houfe, threw down their booty, and endeavoured 
to efcape at the windows. Charles purfued them from room 
to room with much bloodfhed, and cleared the houfe in a 
few minutes. He then fired furioufly from the windows, 
killed 209 of the Turks in a quarter of an hour, fo that the 
bafhaw who commanded them was at length forced to fet 
the houte on fire: This was doze by arrows with lizhted 
matches fhot into the roof; but Charles, inflead of quitting 
‘at. gave orders for extinguifhing the fire, in which he him- 
felt aflited with great diligence. All efforts, however, were 
vain: the roof fell in; and Charles, with his few faithful 
companions, was ready to be buried in the ruins. In this ex- 
tremity one called out, that there was a neceflity for furren- 
dering. “ What a ftrange fellow! (cries the king), who 
would rather be a prifoner with the Turks than mix his afhes 
with thole of his fovere'gn.”? Another had the prefence of 
mind to cry out, that the chancery was but so paces off, 
hed a ftone roof; and was proot againft fire. Pleafed with 
the thoughts of again coming to blows, the king exclaimed, 
** A true Swede! Let us take all the powder and ball we 
ean carry.” Ke then put himfelf at the head of his troops, 
and fallied out with fuch fury that the Turks retreated 50 
paces; but falling down in the hurry, they rufhed in upon 
him, and carried him by the legs and arms to the bathaw’s 
tent. 

This extraordinary adventure, which favours not a little of 
infanity, happened on the 12th of February 1713. He 
was now kept prifoner, with all his retinue; and in this {i- 
tuation he was vilited by the unfortunate Staniflaus. The 
latter, as we havealready obferved, came in the difgnife of a 
Swedifh officer, and had indeed ferved in the Swedifh army 
in Pomerania, for which reafon he was arrefted in the Turk. 
ifh dominions ; but being known at Bender, notice was fent 
to the bafhaw who was condutting the king of Sweden to 
Adrianople. ‘The bafhaw communicated the news to Baron 
Fabricius, a favourite of Charles, who immediately imparted 

axgsot to the king. . “* Dear Fabricius, (fays this inflexible mo- 
xtreme march), run and tell him never to make peace with Augu- 

imieniibuity {tus ; we fhall foon have a change in our affairs.’’ 
of chatles. — Such were the confiderations that {till occurred to the 
mind of Charles; however, at laft he feemed inclined te 
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fubmit to his fate, and began ferioufly to think of returning Sw 
to his kingdom, now reduced to the moft deplorable fitua- 

tion. His habitation was now fixed at Demotica, a finall _ 


; x K } . Beew 
town about fix leagues from Adrianople. Here he was al hid 


lowed provilions for his own table and thofe of his retinue Srccul 
but only 2, crowns a-day in money, inftead of 500 which to h 


he had. received at Bender, During his refidence here 
he received a deputation from. Heffe-Caffel, foliciting his 
cénfent to the marriage of the landorave with Eleonora 
prince's royal of Sweden; to which he readily agreed : ade. 
putation was alfo fent him by the revency of Sweden, re- 
quetting thet he would prepare for returning to his own 
¢ominions, which were ready to fink under a ruinous war 
in his abfence. What determined him, however, more than 
any thing to haften his return, was the following accident, | 
‘The new grand vizir [brahim Molla, having for private rea- | 
fons determined. to come to a rupture with the evar, invited 
Charles to a-conference, in the ftyle and with the familiarity 
of an equal. ‘Charles was fo much chagrined'at this indig- ontig 
nity, that he fert his chancellor Mullern to meet the vizir, his uf 
with a pretence that he was fick.  ‘1'o avoid giving offence /onah 
to this minifter, Charles was obliged to keep his bed during}. 
his refidence at Demotica, which was for 10 months after. bod & 
At lait, this vizir being ftrangled, and the Swedith interef& mong 
at the Porte thereby entirely ruined, he determined to quit 
Turkey at ell events. His departure was to be negotiated 
by his favourite Grothufen, whom he vetted with the cha- 
racter of ambaflador extraordinary ; fending him to Adri- 
anople with a train of 14 perfons richly dreffed.  'I'o equin Sendg 
this retinue the king was reduced to the moft mortifying #™>al 
fhifts, and to the neceffity of borrowing money from ufurers hie 
at 50 per cent. ‘Whe yreat object was, to obtain from the very! 
vizir money and a paflport. Grothufen was received with voudg 
all the refpe& due-to his rank; but the vizir farted dif-recell 
ficulties. With reward to the paffport, he faid, it could be 
of no ule until the confent of the court of Vienna was frit 
obtained; and as to money, he faid, ** his maiter knew 
how to give when he thought proper, but it was beneath his 
dignity to /end; that the king fhould have every neceflary 
provided for his journey. and poffibly the Porte miyht make 
fome pecuniary prefent, but he would not have it expected.” 
‘The imperial minifter, however, removed every difficult 
with regard to the paffport, by yrantins it inthe moft tull and 
ainple manner, in the name of the emperor, the princes and 
flates of Germany. He feut alfo a prefent to the king, 
confilting of a tent of {earlet richly embroidered with gold ; 
a fabre, the handle of which was ttudded with jewels 5; and 
eight fne horfes richly caparifoned. Money, the article 
moft wanted, was entirely forgotten ; however, the day was 
fixed for Charles’s departure, and the vizir appointed 60 
carriages loaded with all kinds of provifions, and {everal com- 
panies of janifaries and other troops to attend him to the 
trentiers of 'I'ranfylvania. a 
On the 14th ot Ottober 1714 j;Charles quitted his beds.-,, 
at Demotica,' and fet out for Sweden. All the princes swed 
through whofe territories he was to pals, had given orders 
tor his entertainment in the moft magnificent manner; but 
the king, perceiving that thefe compliments only rendered 
his imprifonment azd other misfortunes more confpicuous, 
fuddenly difmiffed his ‘Turkith attendants, and affembling p 
his own people, bid them take no care about him, but ma!.e lus ve 
the beft of their way to Stralfmd, After this he fet out 2"? y 
pott, in the habit of a German officer, attended only by Co. eniy 
lonel During, Keeping the by-rcads through Hungary, atone 
Moravia, Auttria, Bavaria, Wirtemberg, the Palatinate, Wett- 
phalia, and Mecklenburg, he arrived on the 21 ft of November 
at midnight before the gates of Stralfund. Being unknown, 
he was admitted with difficulty ; but being foén recognized 


by 
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: by the governor, the greatet tokens of joy were fhown all 


b, tovbed. 


In the midf of the tumult Charles went 
Fie had been booted for 16 days, and now his legs 


over the town. 


a, were iwelled to {uch a degree that it was neceflary to cut his 
el-boots off. Having flept for fome hours, he arofe, reviewed his 
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fed 


le 


, heral Steenboek. 
Cl 
end to the. war. 


4 troops, and gave orders for renewing the war with redoubled 


vigour. 

pane te was now in the greateft diftrefs. We have al- 
ready mentioned, that on the news of the defeat at Pultowa, 
the Danes had invaded Schonen, but were defeated by Ge- 
This victory, however, did not put an 
On the contrary, the kings of Denmark 
and Poland, with the czar of Maufeovy, entered into ftricter 
bonds of amity than ever. They dreaded the return of 
Charles to his own dominions, and apprehended that num- 
berleis vi€tories would foon efface the remembrance of Pul- 
towa. ‘l'hey determined, therefore, to make the beft ufe 
of their time ; and perhaps Charles never took a more im- 
prudest refolution than obftinately to remain fo long in the 
‘furkith dominions. ‘I'he kings of Denmark and Poland ia. 
vaded Pomerania; but after laying fiege in vain to Stral- 
fund, Wifmar, and other places, they were obliged to retire 
with ditzrace into winter-quarters. In 1712, the king of 


ek Denmark invaded and reduced Bremen end Verden; but 
the the fame year met with a terrible defeat from Steenboek, 
but with the lofs of a vait number killed and wounded, and almoft 


Bi on all their artillery taken. 
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The following year, however, this 
general being purfued, and furreunded by the united forces 
of the Ruffians, Danes, and Saxons, was oblijzed to throw 


rmy himfelf into the nextral town of Tommingen; where he was 


4) . . " 
ite fequences which the allies had feared. 
al. too much reduced'to be able to furnifh the neceflary {applies 


befieged, and obliged to furrender at diferetion, with his 
whole army. The confequence of this difater was an invafion 
of Finland by the czar; which province he totally reduced, 
after defeating the Swedes in feveral engagements. Indeed, 
the Swedifh forces were now fo much reduced, that they 
The return 


were unable te cope with almof any enemy. 
ot Charles, however, feemed to give new life to the whole 


nation, ‘Though the number of inhabitancs was viftbly di- 
minifhed, the levies he had ordered were completed in a few 
weeks: but the hands left to cultivate the earth conffted of 
the infirm, aged, and decrepid ; fo that a famine was threa- 
tened in contequence of the military rage which had feized 
all the youth of thie kingdom. 

‘Lhe prefence ot Charles did not now produce’thofe con- 
the kinedom was 


of men and* money; ahd though the king’s couraze and 
military flcill were not in the leaft diminithed, the efforts he 
made, inftead of reftorinz Sweden to its {pleadour, ferved 
entirely to ruin it. In 1915, Pruffia declared,againit him, 
en account of his demanding back the town of Stetin, 
which that monarch had feized. ‘To complete his embar- 
ra{lment, the eleGtor ef Hanover, George I, of Britain, al- 
fo became his enemy. The forces of 1enmark, Pruffia, 


- Saxony, and Hanover, joined to inveft Wifmar, while a bo- 


dy of 36,050 men formed the fiege of “Straliund; at the 


by fame time that the czar, with a fleet of 20 large thips of 


Pe 


war, and 1go tranfports, carrying 30,000 men, threw every. 
pert of the Swedifh coaft into the greateft confternation. 
‘fhe heroifm of Charles could not prevail againft fo many 
enemies 3 yet he was ftill fo dreadful, that the prince of 
Anhalt, with 12,000 brave troops, did not think himfelf 


bur.a@ match for this furious enemy when at the head of only 


2000, till he had entrenched his army behind’a ditch, de- 
fended by chevaux de frize. It appeared, indeed, that his 
precaution was not unneceffary ; for in the night Charles 
with his men clambered up the ditch, and attacked the ene- 
my i kibudual mannet. Numbers, however, at laft prevail- 
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ed’; and Charles was obliged to retire,.after having feen hig Sweden. 
favourite Grothufen, General Dardorff and During, the ™ 
companions of his exile, killed by his fide, he himfelf being 
wounded in the breatt. se 

This rafh attempt was made in order to fave Rugeny stralfana 
from whence the town of Stralfund was fupplied with pro- befieged, 
vifions. ‘Fhe place was well fortified, and garrifoned with. 
gooo men, with Charles himfelf at their head; but no- 
thing could retift the efforts of the enemy. The houfes were 
laid in afhes by the bombs; the walls miferably fhattered, 
and large breaches made in them by the cannon 3 fo that by 
the 17th of December it was propofed to give the affault. 
‘Lhe attack on the horn-work was defperate: the enemy 
was twice repulfed ; but at laft, by dint of nambers, effec- 
ted alodgment. The next day Chailes headed a fally, in 
which he dealt terrible deftruGion among the befiegers, but 
was at length overpowered and obliged to retreat into the 
town, At lalt his officers, apprehending that he mutt eéi- 
ther fall into the hands of the enemy, or be buried in the 23% 
ruins of the place, intreated him to retire. A retreat, how- Anq ‘taken, 
ever, was now almoft as danrerous as to remain in the town, in fpite of 
on account of the fleets of the enemy with which’ the fea a ap 
was covered ; and it is thought soot this very circumftance bite ihe 
induced the king to confent to @ Setting out, therefore,, 
in a {mall boat with fails and oars, he paffed all the enemy’s 
fhips and batteries, and arrived fafe at Yftedt im Schonen. 23% 
. To revenge himfelf for thefe loffes, Charles invaded Nore Charles ine 
way with an army of 25,000 men. ‘The Danes were every Vades Nor- 
where defeated and purfued with that vigour for which the iu is 
king of Sweden was fo remarkable; but flrong reinforee- PP? 
ments arriving from Denmark, and previlions failing, he was 
at laft obliged to retire, and evacuate the country. Soon 
after this the Swedes loft Wifmar; but -when every thing 
feemed to go to wreck, Baron Goertz the chief minifter and 
favourite of Charles found means to fet on foot a treaty 
with the ezar of Mofcovy, by which the moft formidable. 233: 
of all Charles’s enemies was taken off. The minifter found. treaty 
means to work upon the inflexible and ftubborn temper hae ee 
Charles, by reprefenting to him that the ceflion of certain Mufeovys 
provinces to Peter would induce him to affift him in his projededs 
projects of again dethroning Auguftus, and of replacing 
James on the throne of Britain ; which laft fcheme he had 
projected out of revenge for the elector of Hanover having 
feized om the duchies of Bremen and Verden. In confe- 
yuence of the conferences between the czar an? Goertz, the: 
former engaged to fend into Poland an army of 80,000 men,. 
in order to dethrone that prince whom he had fo long de- 
fended. He engaged alfo to furnifh thips for tranfporting’ 
30,000 Swedes to Germany and 10,000 into Denmark,, 
This treaty, however, was not fully ratified; and the king’s 
death, which happened in 1713, put a final flop to all the 
great profpes of Swedeni pet 

“he king had refolved on the conqueft of Norway be. Charles ims! 

fere he dethroned Auguftus ; and‘as no.difliculties ever de. Vades Nor. 
terred' him, he marched his army into that cold and barren way again, 
country in the month of Oétaber,.when the ground wascover- ae 
ed with froit and {now: With 18,0900 men he formed the fiege Prederick& 
of Frederickthall, though the feverity of the froft rendered hall. 
it almoit impoffible to. break’ ground. Charles, however,. 
refolved to form trenches ; and his foldiers cheerfully obey- 
ed, digging into the ground with the fame labour as if they 
had been piercing a rock. On the rith of December the 
king vifited the trenches. in the midft of acterriblé fire from 
the enemy, imagining that his men might be animated b 
his-prefence. He took his poft in the mott dangerous oti 
tion he could choole, ftanding upon a gabion and leaning fequence off 
with his arm over the parapet, while the enemy were fring which he ie 
chain:fhot at the very {pot where le flood. He was in. tiled. 
3 treated 
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Sweden. - treated to change his ftation; but he remained abftinate, of leaving things as they flood at the beginning of the war, Swe 
as if he had been proof againft cannon-bullets. . At laft he Adolphus’ died difpirited in 1771, after @ turbulent reign ones 
was feen to fall on the parapet with.a deep groan. A {mall twenty years; and was fucceeded by his fon Guftavus. 23 
cannon-ball hed ftruck him on the temple, beat in the left ‘The moft remarkable tranfaCtion of this reign is the revo. Gistay 
eye, and forced the right eye quite out of its focket; hisright lution which took place in the ‘government in the year um 
_ hand in the mean time grafped the hilt of his {word, as ifhe 1772, by which the king, from being the moft limited be- 

235 had meant to revenge the blow (c). came one of the moft-de{potic monarchs in Europe. Ever 
Account of Charles XII. was fucceeded by his fifler the princels fince the death of Charles XII. the whole power of the 
crema Ulrica Eleonora, wife to the hereditary prince of Heffe: kingdom had been lodged in the fates; and this power, 73% 
the death of On this occafion the ftates took care to make a previous they had on all occafions. moft grievoufly abufed. Gotta. 
Cha. XU. fiipulation for the récovery, of their liberties, and obliged vus therefore determined either to feize on that power Oftion UE 
to the year the princefs to fign a paper to this purpofe before entering which they made fuch a bad ule, or perifh in the attempt. 1772, } 
Wier on the government. Their firft care was to make a peace ‘The revolution was effected in the following manner. On which 

with Great Britain, which the late king intended to have the morning of the 19th of Auguft 1772, a confderabler i. | 
invaded. ‘Phe Swedes then, to prevent their farther loffes number of officers, as well as other perfons known to be oe 


by the progrefs of the Ruffian, the Danifh, the Saxon, and 
other arms, made many great facrifices to obtain peace from 
thofe powers. ‘The French, however, about the year i738, 
formed a dangerous party in the kingdom, under the name 
of the Hots; which not only broke the internal quiet of 
the kinzdom, but led it into a ruinous war with Ruffia, by 
which the province of Finland was loft. ‘lheir Swedifh 
majefties having no chddren, it .was neceflary to fettle the 
fucceflion ; efpecially as the duke of Holltein was defcended 
from the queen’s eldelt ffter, and was, at the fame time, 
the prefumptive heir to the empire of Ruffia. Four com- 
petitors appeared; the duke of Holftein Gottorp, prince 
Frederic of Hefle-Caflel nephew to the king, the prince of 
Denmark, and the duke of Deux-Ponts. © fhe duke of 
Holftein would have carried the election, had he not em- 
braced the Greck religion, that he might mount the throne 
of Rvffia. The czarina interpofed, and offered to reftore 
all the conquefts fhe had made from Sweden, excepting a 
{mall diftri€@t in Finland, if the Swedes would receive the 
duke of Holftein’s uncle, Adolphus Frederic bifhop of Lu- 
bec, as their hereditary prince and fucceflor to their crown. 
‘This was agreed to; anda peace was concluded at Abo, 
under the mediation of his Britannic majefty. ‘This peace 
was fo firmly adhered to by the czarina, that his Danith 
majefty thought proper to drop all refentment for the in- 
dignity done his fon. The prince-fucceffor married the 
princefs Ulrica, third filter to the king of Pruffia; and in 
1751 entered into the poffeflion of his new dignity, which 
proved to hima crown of thorns. ‘Through a ftrange med- 
ley of affairs and views of intereft, the French had acquired 
vatt influence in all the deliberations of the Swedifh fenate, 
who of late have beer little better than penfioners to that 
crown. The intrigues of the fenators forced Adolphus to 
take part in the late war againft Prufka: but as that war 


attached to the royal caufe, had been {immoned to attend 


“his majéfty. Before ten he was on horfeback, and vilited: 


the regiment of artillery. Ashe paffed through the ftreets 
he was more than ulually courteous to all he met, bowing 
familiarly to the loweit of the people. On the king’s re- 
turn to his palace, the detachment which was to mount 
guard that day being drawn up tozether with that which 
was to be relieved, his majefty retired with the officers into 
the guard-room. He then addrefled them with all that 
eloquence of which he is faid to have been a perfect matter ; 
and after infinuatins to them that his life was in danver, he 
expofed to themin the ftrongeft colours the wretched ftate of 
the kingdom, the fhackles in which it was held by means-of 
foreign gold, and the diffenfions and troubles arifing from the 
fame caufe which had diftraGted the diet during the'courfe of 
fourteen months. He affured them that his only defign 
was to put an end to thefe diforders; to banifh corruption, 
reftore true liberty, and rev've the ancient luftre of the Swe- 
difh name, which had been long tarmifhed by a venality 2s 
notorious as it was diigraceful. Then affuring them in the 
{trongeft terms that he difclaimed for -ever all abfohute 
power, or what the Swedes call /overeignty, he concluded 
with thefe words: “ I am obliged to defend my own 
liberty and that of the kingdom, againit the ariftocracy 
which reigns. Will you be faithful to me, as your fore- 
fathers were to Guitavus Vafa and Guftayvus Adolphus ?: 
I will then rifk my life for your’ welfare and that of my 
country.” 

‘The officers, moft of them young men, of whofe attach- 
ment the king had been long fecure, who did not thorough- 
ly perhaps fee into the nature of the requett his majeity 
made them, and were allowed no time to refte€t upon it, 
immediately confented to every thing, and took an oath of 
fidelity to him. 


was difagreeable not only to the people, but alfo to the king Three only refufed. One of thefe, Frederic Cederftrom, Refi 
of Sweden, the nation never made fo mean an appearance; captain of a company of the guards, alleged he had already ol % 
and upon Ruffia’s making peace with the king of Pruffia, and very lately taken an oath to be faithful to the ftates;°"“ 
the Swedes likewife made their peace, upon the terms and confequently could not take that which his majefty then J 
exacted 
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(c) Such is the account given by Voltaire ofthe untimely death of this northern hero, Many perfons, however, who 
had the beft opportunities of procuring authentic information at the time, have declared that they believed he was af- 
faffinated by a Frenchman who was among his attendants. The famous earl of Peterborough, who, in his rapid marches 
and fearlefs intrepidity, bore no {mall refemblance to Charles XII. affured Bifhop Berkeley, that he had no doubt of the 
Swedifh monarch’s having been affaffinated; and Mr Wraxall, in the account of his Travels through Sweden, gives 
fuch arguments for the truth of that opinion as leave very little doubt in our minds. It muft be confeffed, however, 
that Mr Coxe reafons plaufibly in’ {upport of the other opinion; and perhaps at this diftance of time nothing can be faid 
with certainty on this queftion, but what has-been faid by Johnfon : 

His fall was deftined to a barren ftrand, 
A petty fortrefs, and a dubious *hand. 

. He left the name, at’ which the world grew pale, VP aa 
‘To paint a moral, or adorn a tale. Vanity of Human Wifhes. > 
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podem, exacted of him. ‘The king, looking at him fash. an- lofs to knaw the meaning of the fhouts they heard, were Sweden 
fwered, “ ‘Think of what you are doing.” ‘1 do, re. coming down to inquire into the caufe of them, when ~ 
plied Cederftrom ; and what I think to day, J fhall think 30 grenadiers, with their bayonets fixed, informed them sites the 
it was his majefty’s pleafure they fhould continue where fenators, 


to-morrow: and were I capable of breaking the oath by 
they were. They began to talk ina high tone, but were and be- 


which I am already bound to the flates, I thould be likewife 
capable of breaking that your majelty now requefts me to ay vein only by having the door fhut and locked’ upon fler of the 


take.’’ , whole 
The king then ordered Cederftrom to deliver up his fword, The moment the fecret committee heard that the fenate power in 
‘ 


and put him in arreft. was arrefled, they feparated of themfelves, each individual the king- 
m, 


His majefty, however, apprehenfive of the impreffion 
which the proper and refolute conduct of Cederitrom might 
make upon .the minds of the other officers, fhortly after- 
wards foftened his tone of voice ; and again addreffing him- 
felf to Cederftrom, told him, that as a proof of the opinion 
he entertained of him, and the confidence he placed in him, 
he would return him his {word without infifting upon his 
taking the oath, and would only defre his attendance that 
day. Cederftrom continued firm; he anfwered, that his 


' majefty could place no confidence in him that day, and that 
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he begged to be excufed from the fervice. 

While the king was fhut up with the officers, Senator 
Ralling, to whom the command of the troops in the town 
had been sriven two days before, came to the door of the 
guard.room, and was told that he could not be admitted, 
The fenator infifted upon being prefent at the diftribution 
of the orders, and fent to the king to defire it; but was 
anfwered, he mutt go to the fenate, where his majefty would 
{peak to him. 

‘The officers then received their orders from the king ; 
the firft of which was, that the two regiments of guards 
and of artillery fhould be unmediately affembled, and that a 
detachment of 36 grenadiers fhould be pofted at the door of 
the council-chamber to prevent any of the fenators from 
coming out. 

But before the orders could be carried into execution, 
it was neceflary that the king fhould addrefs himfelf to 
the foldiers; men wholly unacquainted with his defigns, 
and accultomed to pay obedience only to the orders of the 
fenate, whom they had been taught to hold in the higheft 
reverence. 

As his majefty, followed by the officers, was advan- 
cing from the guard room to the parade for this pur- 

ole, fome of them more cautious, er perhaps more timid 

than the reft, became, on a fhort reflection, apprehentive 
of the confequences of the meafure in which they were 
engaged: they began to exprefs their fears to the king, 
that unlefs fome perfons of greater weight and influ- 
ence than themfelves were to take a part in the fame 
caufe, he could hardly hope to fucceed in his enterprife. 
The king ftopped a while, and appeared to hefitate. A 
ferjeant of the guards overheard their difcourfe, and cried 
aloud,— It fhall fucceed—Long live Guftavus!”? His 
majefty immediately faid, “ Then I will venture ;’””—and 
ftepping forward to the foldiers, he addreffed them in terms 
nearly fimilar to thofe he had made ufe of to the officers, 
and with the fame fuccefs. They anfwered him with loud 
acclamations: one voice only faid, No; but it was not at- 
tended to. 

In the mean time fome of the king’s emiflaries had fpread 
a report about the town that the king was arrefted. ‘I’his 
drew the populace to the palace in great numbers, where 


providing for his own fafety. 
horfe, followed by his officers with their {words drawn, a large 
body of foldiers, and numbers of the populace, went to the 
other quarters of the town where the foldiers he had order. 
ed to be affembled were polted. He found them all equal. 
ly willing to fupport his caufe, and to take an oath of 
fidelity to him. As he pafled through the ftreets, he de- 
clared to the people, that he only meant to defend them, 
and fave his country; and that if they would not confide 
in him, he would lay down his fceptre, and furrender up 
his kingdom. So much was the king beloved, that the 
people (fome of whom even fell down upon their knees) 
with tears in their eyes implored his majefty not to abandon 
them. ’ 


The king then mounting his 4° 
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The king proceeded in his courfe, and in lefs than an hour Summons 


an affem- 


made himfelt mafter of all the military force in Stockholm, 
‘ eile bly of the 
In the mean time the heralds, by proclamation in the feve- ftaces ; 


ral quarters of the city, {ummoned an aifembly of the States 
for the enfuing morning, and declared all members traitors 
to their country who fhould not appear. hither his ma- 
jefty repaired in all the pomp of royalty, furrounded by his 
guards, and holding in his hand the filver fceptre of Gufta- 
vus Adolphus. Ina very forcible {peech, he lamented the 
unhappy {tate to which the country was reduced by the con- 
duct of a party ready to facrifice every thing to its am- 
bition, and reproached the Rates with adapting their aétions 
to the views of foreign courts, from which they received the 
wages of perfidy. ‘* If any one dare contradié this, let 
him rife and f{peak.”— Conviction, or fear, kept the affem- 
bly filent, and the fecretary read the new form of govern- 
ment, which the king {ubmitted to the approbation of the 
ftates. It confilted of fifty-feven articles; of which the 
following five were the chief. 

1. The king has the entire power of convoking and dif. 


military. 3, In cafe of an invafion, or of any preffing ne- 
ceflity, the king may impofe taxes, without waiting for the 
aflembly of the fates. 4. The diet can deliberate upon no 
other fubjeéts than thofe propofed by the king. 5. ‘The 
king fhall not carry on an offenfive war without the confent 
of the flates. When all the articles were gone through, the 
king demanded if the ftates approved of them, and was an- 
{wered by a general acclamation. He then difmiffed all the fe- 
nators from their employments, adding, that in a few days he 
would appoint others; and concluded this extraordinary 
{cene by drawing out of his pocket a fall book of pfalms, 
from which, after taking off the crown, he gave out Te 
Deum. All the members very devoutly added their voices 
to his, and the hall refounded with thank{givings, which 
it is to be feared never rofe to heaven, if fincerity was necef- 
fary to their paflport. 
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Which ac- 
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folving the aflembly of the ftates as often as he thinks pro- Fe ot ae 
per. 2. His majefty alone has the command of the army, ment, 


fleet, and finances, and the difpofal of all offices civil and 


they arrived as his majefty had concluded his harangue to 
the guards. ‘hey teftified by reiterated fhouts, their joy 
at feeing him fafe ; a joy which promifed the happieft con- 
clufion to the bufinefs of the day. 

The fenators were now immediately fecured, ‘They had 
from the window of the council-chamber beheld what was 
going forwad on the parade before the palace; and, ata 
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The power thus obtained the king employed for the The king 
good of his fubjeéts. He took care that the law fhould be jeri: f 
adminiftered with impartiality to thesricheft noble and thep;, ed 
pooreft peafant, making a fevere example of fuch judges as 
were proved to have made juftice venal. He gave parti- 
cular. attention and encouragement to commerce, was a 


liberal 


Sweden. 


245 
Reforms 
the army 
and navy. 
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Bis con- 
cut in the 
war with 
Rulha. 
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Not an ar- 
bitrary de- 
fpot, tho’ 
in fome 
actions art- 
ful and in- 
didious, 
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liberal and enlichtened patron of learning and fcience, and 
laboured ftrenuoufly to introduce into his kingdom the moft 
valuable improvements in agriculture that had been made in 
foreign countries. 

But while thus ative in promoting the arts of peace, he 
was not inattentive to thofe of war. ‘lhe fleet, which he 
found decayed and feeble, he in a few years reftored to a 
refpeétable footing, and, befides changing the regulations of 
the navy, he raifed a new corps of failors, and formed them 
to the fervice by continual exercife. ‘The army, which, 
as well as the navy, had been negleéted during the arifto- 
cracy, was next to be reformed. ‘The king began by giving 
cloaks, tents, and new arms to all the regiments. After- 
wards, under the direGtion of Field Marfhal Count de Hel.- 
fenftein, a new exercife was introduced, and feveral camps 
were formed, in which the foldiery were manceuvred by 
the king himfelf. ‘I'he fale of military offices, which had 
been permitted for many years, was entirely fupprefled ; and 
the kinz provided not only for the re-eftablifhment of dil- 
cipline and good order in the army, but for the future wel- 
fare of the individuals which compofed it. Thefe warlike 
preparations were neceflary to a plan which he had formed 
for entirely abolifhing the power of the ariftocracy, and 
freeing Sweden from the fa@tions which had lonz been 
formed in it by the court of St Peterfburgh.. The change 
which he had introduced into the conftitution was very ini- 
mical to the intrigues of that court; and the Ruffian am- 
baffador exerted himfelf openly to bring about a rupture 
between the king and the difcentented nobles. Guitavus 
ordered him to quit the kingdom in eight days, and im- 
mediately prepared for war with Ruffia. To this appa- 
rently rafh enterprife he was incited by the Ottoman Porte, 
at that time unable to oppofe the armies of the two em- 
pires; and his own ambition, together with the internal 
ftate of his kingdom, powerfully concurred to make him 
lend every affiflance to his ancient ally. It is needlefs for 
us to enter into a detail of the particulars of that war, which, 
as well as the aftonifhing aGtivity and mihtary fill difplayed 
by the Swedifh monarch, are frefh in the memory of all our 
readers. Suffice it to fay, that neither Guftavus Adolphus 
nor Charles XIT. gave greater proofs of undaunted courage 
and military conduét in their long and bloody wars than 
were given by Guftavus the III. from the end of the year 
17847 to 179C, when peace was reftored between the courts of 
St‘Peterfburgh and Stockholm. Had his army remained faith- 
ful, it feems in a high de,zree probable that he would have 
penetrated to the metropolis of the Ruffian empire in the 
firft campaizn; and when he was defeited by that army, 
and his councils diftraéted by new holtilities commenced 
againft him by the Danes, the vigour and refources of his 
mind never forfook him. When the court of Copenhagen 
was compelled, by the means of England and Pruffia, to 
withdraw its troops from the territories of Sweden, the 
king attacked Ruffia with fuch vigour both by fea and land, 
difplayed fuch addrefs in retrieving his affairs when appa- 
rently reduced to the laft extremity, and renewed his attacks 
with fuch pertinacious courage, that the emprefs lowered 
the haughtinefs of her tone, and was glad to treat with 
Guftavus as an equal and independent fovereign. 

The king of Sweden was now at liberty to cherifh again 
the arts of peace, and to humble the haughty fpirit of the 
nobles. For his attempting to deprive thofe men of that 
power which they had for many years employed againft their 
country, he has been held up to the world asa de{pot who 
trampled on the liberties of his fubjets ; as a man without 
fincerity or patriotifm; and, in oné word, as:a perjured ty- 


‘rant, who overthrew the conftitution which he had fworn 


to maintain, That he was not troubled with a {crupulous 


confeience, when fo artfully conduting the revolution of Swed 
1772, mult be acknowleged ; nor can it be denied, that in -— 
his treaties with other powers he fometimes endeavoured to 
overreach them: but if the neceffities of ftate could in 
any cafe be an apology for falfehood, they would fufficient- 
ly apologize for the duplicity of Guitavus. He was en- 
gaged in the arduous enterprife of freeing his fubjects from 
an ariftocratic tyranny fupported by a foreign power the 
moft formidable in the north; he had been forced into a 
war with that power, and, as there is reafon to believe, pro- 
mifed affittance which he never received ; and it cannot ex- 
cite wonder nor great indignation, that, as foon as he could 
make an honourable peace, he embraced the opportumty 
without paying much regard to the interefts of an alliance, 
which tamely looked on while he was ftruggling with dif- 44 
ficulties apparently unfurmountable. T’hat the revolution The # 
which he effe@ed in his own country was calculated to'utiom 
promote the general good of the people, is unquettionable 5 °¢M 
and to gain fuch an obje&t he might furely reitore the crown 
to its ancient f{plendor, without bringing upon his govern- 
ment the odious epithet of de/poti/m. 2 
The nobles, however, continued difcontented, and a con. Prod 
{piracy was’planned againft Guftavus under his own roof. ee 
He had entered into the alliance that was formed azainit,,;, g" 
the revolutionary government: of France; and to raife an 
army which he was to lead in perfon to co-operate with the 
emperor and the king of Pruffia, he was obliged to nego: 
tiate largé loans, and to impofe upon his fubjects heavy 
taxes. ‘I'he nobles took advantage of that cireumftance to 
prejudice the minds of many of the people againit the fo- 
vereign who had laboured fo long for their real good. On 
the 16th of March «792 he receivéd an anonymous letter, 
warning him of his immediate danger from a plot that was 
laid to take away his life, requefting him to remain at home, 
and avoid balls for a year; and affuring him that, if he 
fhould yo to the mafqaerade for which he was preparing, 
he would be affaffinated that very night. The king read 
the note with contempt, and at a late hour entered the ball 
room. After fome time he fat down in a box. with the 
compte D’Effen, and obferved that he was not deceived in 
his contempt for the letter, fince had there been any defign 
againit his life, no time could be more favourable than that 
moment. He then minzled, without apprehenfion, among 
the crowd; and jufl as he was preparing to retire in com- 
pany with the Pruffian ambaffador, he was furrounded by . j 
feveral perfons in mafks, one of whom fred a piftol at the The 
back of the king, and loded the contents in his body. A ‘ang 
fcene of dreadful confufion immediately enfued. The con!) 
{pirators, amid{t the general tumult and alarm, had time to" 
retire to other parts of the room; but one of them had pre- 
vioufly dropped his piftols and a dagger clofe by the wound- 
ed king. A general order was given to all the company 
to unmafk, and the doors were immediately clofed; but no 
perfon appeared with any particular diftinguifhing marks of 
guilt. ‘Lhe king was immediately conveyed to his apart- 
ment; and the furgeon, after extraéting a ball and fome 
flugs, gave favourable hopes of his majefty’s recovery. 
Sufpicions immediately fell upon fuch of the nobles as 
had been notorious for their oppofition to the meafures of 
the court. ‘The anonymous letter was traced up to colonel 
Liljehorn, major in the king’s guards, and he was immedi- 
ately apprehended. But the moft fuccefsful clue that feem. 
ed to offer was in confequence of the weapons which had 
fallen from the aflafin. An order was iffued, directimg all 
the armourers, guifmiths, and cutlers in Stockholm, to give 
every information in their power to the officers of jultice 


‘concerning the weapons. A gunfmith who had_ repaired 


the piftols readily recognized them to be the fame which 
he 


os oR 


en he had repaired fome time fince for a nobleman of the name 


a! 


king 


2 


behavi- 


of Ankarftrom, a captain in the army ; and the cutler who 
had made the dagger referred at once to the fame perfon. 

The king langnifhed from the 17th tothe 29th of March. 
At firft the reports of his medical attendants were favour- 
able; but en the 28th a mortification was found to have 
taken place, which terminated his exiftence in a few hours. 
‘On opening his body, a {quare piece of lead and two rufty 
nails were found unextraéted within the ribs. 

During his illnefs, and particularly after he was made ac- 


before quainted with the certainty of his approaching diffolution, 


path. 
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Guttavus'continued to difplay that unfhaken courage which 
he had manifefted on every occafion during his life. A 
few hours before his deceafe he made fome alterations in 
the arrangement of public affairs. He had befere, by-his 
will, appointed a council of regency ; but convinced, by 
recent experience, how little he could depend on the attach- 
ment of his nobles, and being alfo aware of the neceffity of 
a flrong government in difficult times, he. appointed «his 
brother, the duke of Sudermania, fole regent, till his fon, 
who was then about fourteen, fhall have attained the age of 
eizhteen years. His laft words were a declaration of par- 
don to the confpirators againft his life. ~ ‘The actual mur- 
derer alone was excepted; and he was excepted only at the 
ftrong inftance of the regent, and thofe who furrounded his 
majefty in his dying moments. Immediately on the death 
of the king, the young prince was proclaimed by the title 
of Guftavus IV. 


Ankarilrom was no fooner apprehended, than he con- 


tof thefefled with an air of triumph, that he was. the perfon 


pita- - 
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ifion of . 


eden. 


‘‘ who had endeavoured to liberate his country from a mon- 
fter and atyrant.?? Sufpicions at the fame time fell on the 


counts Horn and Ribbing, baron Pechlin, baron Ehrenfvard, 
baron Hartfmandorf, Von Engerftrom the royal fecretary, 
and others ; and thefe fufpicions were confirmed by the con- 
feffion of Ankarflrom. After a very fair and ample trial, this 


man was condemned to be publicly and feverely whipped 
on three fucceffive days, his right hand and his head to be 
cut off, and his body impaled ; which fentence he fuffered 
not till the 14th of May, long after the death of the king. 
—His’ property was given to his children, who, however, 
were compelled to change their name. 

The counts Horn and Ribbing were condemned to lofe 
their right hands, and to be decapitated. Col. Liljehorn 
and lieutenant Ehrenjwerd were alfo to be behceaded.— All 
thefe conf{pirators were degraded from the rank of nobles, 
and their property declared to be confifcated. Major Hart- 
manfdorf was to forfeit his rank in the army, and to be im- 
prifoned for one year. Engerftrom was to fuffer perpetual 
imprifonment, and baron Pechlin and fecretary Lillettrahle 
to be imprifoned during pleafure. Four others, accufed of 
being concerned in the confpiracy, were pardoned, and fome 
were acquitted. 

The kingdom of Sweden, in its prefent ftate, ig divided 
into the following provinces: 1. Sweden Proper. 2. Goth- 
land. 3. Finland. 4. Swedith Lapland. Arnd,: 5. The 
Swedith iflands. Great abatements muft be made for the 
lakes and unimproved parts of Sweden, which are {or ex- 
tenfive thatthe habitable part is confined to narrow bounds. 

The face of Sweden is pretty fimilar to thofe of its 
neighbouring countries ; only it has the advantage of navi- 
gable rivers. 

The fame. may be faid with regard to its climate, foil, 
&c. Summer burfts from winter; and vegetation is more 
{peedy than in fouthern climates. Stoves and. warm furs 
mitigate the cold of winter, which is fo intenfe, that the 
nofes and extremities of the inhabitants are fometimes mor- 


tifed. The Swedes, fince the days of Charles XII. have 
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been at incredible pains to corre& the native barrennefs of Sweden 


.crowns a-ycare 


tional revenue. 
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their country, by erecting colleges of agriculture, and in fome 
places with great fuccefs. The foil is much the fame with 
that of Denmark and fome parts of Norway, generally very 
bad, but in fome’ valleys furprilingly fertile. ‘he Swedes, 
till of late years, had not induftry fufficient to remedy the 
one, vor improve the other. The peafants now follow the 
avriculture of France and England; and fome late accounts 
fay, that they rear almoft as much grain as maintains the 
natives. Gothland produces wheat, rye, barley, oats, peale, 
and beans; and in cafe of deficiency, the people are fup- 
plied from Livonia and the Baltic provinces.. In fummer, 
the fields are verdant, and covered with flowers ; and pro- 
duce ftrawberries, rafpberries, currants, and other {mall 


-fraits.. The common people know, as yet, little of the cul- 


tivation of apricots, peaches, neétarines, pine-apples, and 
the like hich-Aavoured fruits; but melons are brought to 
great perfection in dry feafons. 

Sweden produces cryftals, amethyfts, topazes, porphyry, 
lapis lazuli, agate, cornelian, marble, and other follils. ‘The 
chief wealth of the country, however, arifes from her 
mines of filver, copper, lead, and iron. “The laft-men- 
tioned metal employs no fewer than 450 forges, hammering- 
mills, and fmelting-houfes. A kind of a gold mine has 
likewife been-difcovered in Sweden; but fo inconfiderable, 
that from the year 1741 to 1747, it produced only 2398 
gold ducats, each valued at os. 4d. flerling. The firft 
gallery of one filver mine is 100 fathoms below the furface 
of the earth; the roof is fupported by prodigious oaken 
beams, and from thence'the miners defcend ebout 4o fathoms 
to the loweft vein. . This mine is faid to produce 20,009 
The produ& of the copper mines 1s un- 
certain; but the whole is loaded with vaft taxes and re- 
duG@ions to the government, which has no other refources 
for the exizences of ftate. Thofe fubterraneous manfions are 
aftonifhingly fpacious, and at the fame time commodious for 
their inhabitants, fo that they feem to form a hidden world. 
The water-falls in Sweden afford excellent conveniency for 
turning mills for forges ; and for fome years the exports of 
iron from Sweden bronght ia 300,cool. fterling. Dr 
Bufching thinks that they conftituted two-thirds of the na- 
It muft, however, be obferved, that the 
extortions of the Swedifh government, and the importa- 
tion of American bar-iron into Europe, and fome other 
caufes, have greatly diminifhed this manufacture in Swe- 
den; fo that the Swedes very foon muft apply themfelves 
to other branches of trade and improvements, efpecially in 
ayriculture. 
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The animals differ little from thofe of Norway and Den- Animals, 
y 


mark, only the Swedifh horle are known to be more fer- 
viceable in war than the German. The fifhes found in the 
rivers and lakes of Sweden: are the fame with thofe in other 
northern countries, and taken in fuch quantities, that their 
pikes (particularly) are falted and pickled for exportation. 
‘The train-oil of the feals, taken in the gulph of Finland, is 
a confiderable article of exportation. 


There is a great diverfity of characters among the people character 
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of Sweden ; and what is peculiarly remarkable among them, »f the 
they have been known to have different characters in dif. Swedes. 


ferent ages. At prefent, their peafants feem to be a heavy 
plodding race of. men, ftrong and hardy ; but without any 
other ambition than that: of fubfitting themfelves and their 
families as well as they can: they are honeft, fimple, and 
hofpitable; and the mercantile claffes are much of the 
fame caft; but great application and perfeverance is dif- 
covered among them all. One could form ro idea that the 
modern Swedes are the defcendants of thole who, under 
Guftavus Adolphus and Charles XII. carried terror in their 
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frames through the moft diftant countries, and fhook the 
foundations of the greateft empires. ‘The principal nobility 
and gentry of Sweden are naturally brave, polite, and hof- 
piteble ; they have high and warm notions of honour, and are 
jealous of their national interefts, The drefs of the com. 
mon people is almoft the fame with that of Denmark : the 
better fort are infatuated with French modes and fathion. 
‘he common diverfions of the Swedes are, fkating, run- 
ning races in fledges, and failing in yachts upon the ice. 
‘They ave not fond of marrying their daughters when young, 
as they have little to {pare in their own life-time. ‘I'he 
women go to plough, threfh out the corn, row upon the 
water, ferve the ‘brick layers, carry burdens, and do all the 
common drudgeries in hufbandry. 

Chriftianity was introduced here in the gth century. 
Their religion is Lutheran, which was propagated among 
them by Guftavus Vata, about the year 1523, as we have 
already related. ‘The Swedes are furprifingly uniform and 
unremitting in religious matters ; and have fuch an averfion 
to Popery, that caftration is the fate of every Roman Ca- 
tholic. prieft difcovered in their country. The archbifhop 
of Upfal has a revenue of about 400l. ayear; and has 
under him thirteen fuffragans, befides {uperintendants, with 
moderate ftipends. No clergyman has the leatt direétion in 
the affairs of itate ; but. their morals, and the fanctity of 
their lives, endear them fo muich to the people, thatthe 
government would repent makinz them its enemies. Their 
churches are neat, and often ornamented. A body of c- 
clefiailical laws and canons dire& their religious economy. 
A. converfion to Bopery, ora long continuance under ex- 
communication, which cannot pals without the king’s per- 
miffion, is punithed by imprifonment and exile. 

The Swedifh language is a diale& of the ‘Teutonic, and 
refembles that of Denmark. ‘The Swedith nobility and 
gentry are, in general, more converfant in polite literature’ 
than thofe of many other more flourifhing, flates. "They 
have of late exhibited fome noble fpecimens of their muni- 
ficence for the improvement of literature and fcience, par- 
ticularly natural hiitory. 

The Swedith commonalty fubfifts by agriculture, mining, 
grazing, hunting, and fihing. ‘heir materials: for traffic 
are the bulky and ufeful commodities of maits, beams, and 
other forts of timber for thipping ; tar, pitch, bark of trees, 
potafh, wooden uteniils, hides, flax, hemp, peltry, furs, 
copper, lead,‘iron, cordage. and fifh. 

Even the manu‘a@turing of iron was introduced into 
Sweden fo late as the 16th century ; for till that time they 
fold their own crude ore to the Hanfe-towns, and bought it 
back again manufa@ured into utenfils. About the middle 


of the 17th century, by the affittance of the Dutch and ; 


Vlemings, they fet up {ome manufa@tures of glafs, ftarch, 
tin, woollen, filk, foap, leather-drefiing, and faw-mills. 
Bookfelling was at that time a trade unknown in Sweden. 
‘They have fince had fugar-baking, tobacco-plantations, and 
manufactures of {ail-cloth, cotton, fuftian, and other ftuffs ; 
alfo. of linen, alum, brimftone, paper-mills, and gunpowder- 
mills. Vaft quantities of copper, brafs, fteel, and iron, are now 
wrought in Sweden, dug from mines, fome of them more 
than 1100 feet deep. The iron mine of Dannemora, which 
is much the moft profitable of any of thofe with which 
every part of Sweden abounds, is faid to yield 6olb. of 
metal in a 100]b. of ore, and the others about golb. The 
iron extraéted from this is known in Europe under the name 
of Oregrund ; which name is derived from a fea-port on the 
Baltic. A large portion of it is employed by different na- 
tions for making the beft fteel. The mine was difcovered 
in 1470. The unwrought ore was firft fold to the mer- 
chants of Lubeck. It was not until the reign of Guftavus 
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Vata that the Swedes worked it themfelves, 


bar-iron per year, which is fuppofed to be one tenth part 
of the quantity which all the iron-mines of Sweden prodice. 
Of this produét, amounting to 400,002 ftones, 390,000 
are annually exported; the remainder is manufactured at 
home. It is calculated that no lefg than 25,630 men are 
tmployed in mining, and the branches immediately connec; 
ted with it, viz. 4000 for breaking the rocks, either by ex- 
plofion or manual labour ; 10,800 to hew timber and bura 
It into charcoal ; 2c00 are employed in imelting ; 1800 in 
tranfporting the metal from the furnaces to the forges 3 
6co in tranfporting fand, fuel, &c. 4000 for tranfporting 
the charcoal, and 2400 at the forges. ‘They have alfo 
founderics for cannon, forgeries for tire-arms and anchors, 
armories, wire and flatting-mills, mills alfo for fulling, and 
for boring and flamping ; and of late they have puilt many 
fhips for fale. 

There are likewife in Sweden fome filver mines, of which 
that of Sa/ha, or Salbberg, is the richeit as well as the 
moft ancient. It exifted fo early as 1188, and, during the 
whole of the 14th century, it yielded 24,0c0 marks af 
filver per annum. In the 15th century the quantity was 
diminifhed to 20,000. In the reign of Charles X. it give 
only 2000, and it furnifhes at prefent itill lefs, the ore yield. 
ing only one ounce of pure metal per quintal. The chief 
gallery where the pureft filver was obtained having fallen 
in, isnot yet cleared, notwithftanding their inceflant labour. 
They are alfo digging pits ina perpendicular direction, in 
order to arrive at the principal, vein, which extends itfelf 
from the north to the fouth-ealt. Formerly lead employed 
m feparating the metal was imported from England; but 
the mine turnifhes at prefent a fufficient quantity for the 
purpofe. 

Certain tewnsin Sweden, being 24 in number, are called 
Staple-towns, where the merchants are allowed to import 
and export commodities in their own fhips. Thofe towns 
which have no foreign commerce, though lying near the fea, 
are called /and-towns. A third kind are tertned nhile-towns, 
as belonging te mine-diflri@s. Vhe Swedes, about the 
year 1752, had greatly increafed their exports, and dimi- 
nithed their imports, molt part of which arrive or are fent 
of in Swedith thips; the Swedes having now a kind of na. 
vigation.aét like thar of the Enzlith. Thofe promifing 
appearances were, however, blafted by the madnefs and 
jealouties of the Swedifh government; and the people fo 
opprefled with taxes, that fome important revolution was 
daily expected in that kingdom. 
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The revenue of Sweden, fince the unfortunate wars of Reven 


Charles XII. has been greatly reduced. Her gold and filver 
{pecies, in the reign of Ad. Frederic, arofe chiefly from the 
king’s German dominions. Formerly, the crown-lands, poll- 
money, tithes, mines, and other articles, are faid to have produ- 
ced a million fterling. 'I‘he payments that are made in copper, 
which is here the chief medium of commerce, is extremely 
inconvenient 3 fome of thofe pieces being as large as tiles ; 
and a cart or wheelbarrow is often required to carry home a 
moderate fum. ‘Ihe Swedes, however, have gold ducats, 
and eight-mark pieces of filver, valued each at 5s. 2d. 
and the fubfidies paid them by France help to increafe their 
currency. 


No country in the world has produced greater heroes or ile 
braver troops than the Swedes; and yet they cannot be grengt 


{aid to maintain a ftanding army, as their forces confit of 
a regulated militia. ‘The cavalry is clothed, armed, and 
maintained, by a rate raifed upon the nobility and gentry, 
according to their eftates ; and the infantry by the peafants. 
Each provirice is obliged to find its proportion of foldiers, 

according 


Tt is afferted, Sw 
that the mine of Dannemota yields about 49,000 ftones of 


sow E [ 
}- according ta the number of farms it contains; every farm 
of bol. or 701. per annum is charged with a foot-foldier, 
furnifhing him with diet, lodging, and ordinary clothes, 
and about 20s. a-year in money ; or elfe a little wooden 
houfe is built him by the farmer, who allows him hay 
and: palturage Jor a cow, and ploughs and fows land 
enough to fupply him with bread. When embodied, 
they are fubject to military law, but otherwife to the civil 
law of the country. It may therefore literally be faid, 


that every Swedith foldier has a property in the coun-. 


try he defends. ‘This national army is thought to amount 
to above 50,009 men. Sweden formerly could have fit. 
ted out 40 fhivs of the line. 

SWEDENBORG (Emanuel), was born at Stockholm 
en the 29th of January 1689. His tather was bifhop of 
Wet-Cothia; member of a fociety for the propagation of 
the gofpel, formed on the plan of that of Englend; and 
prefident of the Swedifh church in Pennfylvania and ILon- 
don. ‘To this lait office he was appointed by Charles XI. 
who feems to have hada great re ard for the bifhep, and 
to have continued that regard to his fon. 

Of the courfe of young Swedenborg’s education we have 
procured no account ; but from the character of the father, 
it may be fuppofed to have been pious 5 and by his appear- 
ing with reputation as an author, when but 20 years of age, 
it is proved to have been fuccefsiul- His firft work was 

ublifhed in 1709 ; and the year following he fent into the 
world a eolle&tion of pieces on different fubjetts, in Latin 
verfe, under the title of Ludus Heliconius, five Carmina Mif/- 
cellanea que variis in locis cecinit. "Yhe fame year he began 
his travels, firft into England, and afterwards into Hodand, 
France, and Germany; and returning to Stockholm in 
1714, he was two years afterwards appointed to the of- 
fice of affeffor in the Metallic College by Charles XII. who 
honoured him with frequent converfations, and beftowed up- 
on hima large fhare of his favour. At this period of his 
life Swedenborg devoted his attention principally to phytic 
and mathematical ftudies; and in 1718 he accompanied the 
king to the fiege of Frederickfhall, where he gave an eminent 

roof that. he had not ftudied in vain. Charles could not 
fend bis heavy artillery to Frederickfhall from the bad- 
nefs of the roads, which were then rendered much worfe 
than ufual by being deeply covered with fow. Tn this 
extremity Swedenborg brought the fciences to the aid of 
valour. By the help of proper inftruaments he cut through 
the mountains, and raifed the valleys which feparated Swe- 
den from Norway, and then fent to his malter two galleys, 
five large boats, and a floop, loaded with battering pieces, 
to be employed in the fiexe. ‘The length of this canal was 
about two miles anda half. The execution of this great 
work, however, did not occupy all his time. In 1716 he 
had begun to publifh effays and obfervations on the mathema- 
tical and phyfical {ciences, under the title of Dedalus Hyper- 
boreus: and he found leifure during the fiege to complete his 
intended colleGtion, and alfo in the fame year to publith 
an introduction to algebra, under the whimfical title of The 
Art of the Rules. 

At the fiege of Frederickthall he loft his patron Charles; 
but. found another in Ulrica Eleonora, the fitter and fuccef- 
for of that hero, by whom in 1719 he was ennobled, and 
took of courfe his feat among the fenators of the equeftrian 
order in the triennial affemblies of the flates. His promo- 
tion did not leffen his ardour for the fciences ; for he pub- 
lifhed in the fame year 4 Method to fix the Vi alue of Money, 
and to determine the Swedifo Meafures in fuch a way as to JSup- 
prefs all the FraGions and facilitate the Calculations. About 
the fame time he gave the public a treatife on the Pofttion 
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and Courfe of the Planets ; with another on the Height of the 
Tides, and Flux and Reflux of the Sea ; which, from itfor- 
mation gathéred in different parts of Sweden, appeared to 
have been greater formerly than when he wrote. 

As Swedenborg continued, under the new fovereign, to 
hold the office of affeflor to the Metallic College, he thought 
it neeeflary, for the difcharge of his duty, to make a fecond 
journey into foreign countries, that he mizht himfelf exa- 


Swederi- 
org. 
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mine their. mines, particularly thofe of Saxony and Harts. - 


During thefe travels, which were undertaken for the im- 
provement of the manufectures of his. native country, he 
printed at Amfterdam, 1. Prodromus principiorum Naturali- 
um, five novorum tentaminum, Chemiam et Phy ficam experimen- 
talem geometrice explicandi, 2 Nova obfervata &F inventa cir- 
ca Ferrum &F [enem, prectpue naturam I enis Elementarum, una 
cum nova Camini inventione. %. Methodus nova invenienct 
Longitudines locurum terre marique ope Lune. 4. Modus 
conftruendi receptacula nqvalia, vulgo en Suedois, Dockybynad- 
der. 5. Nova confiruétio aggeris aquotict. 6. Modus explo- 
randi virtutes Navigiorum. And at Leipfic and Hamburg, 
7. Mifcellanea obfervata circa res naturales, prafertim Mine- 
ralia, Ignem, (FS Montium firate. 

‘This journey was made, and thefe traéts publithed, in the 
compafs of a year anda half; and perhaps there has not 
been another san, Linneus excented, who has done fo much 
in fo fhort a time. After his return in 1722, Swedenborg 
divided his time fo equally between the duties of his office 
and his private fludies, that in 1733 he finithed his grand 
work, entitled Opera Philofophica & Méneralia, and had it 
printed under his own direction in 1734, part at Drefden: 
and part et Leipfic ; in which year he alfo went to infpeét 
the mines of Auftria and Hungary. This work is divided 
into three volumes folio; the title of the firt is Principia 
rerum Naturalium five novorsm tentaminum, Phenomena Mua- 
di elementaris philofophice explicandi. The fecond, Regnunt 
fubterraneum ve Minerale de Ferro ; and the third, Regnum 
fulterraneum five Minerale de Cupro, 
them written with great ftrength of judgment, and orna: 
metited with plates, to facilitate ‘the comprehenfion of the 
text. 

{In the year 1729 he was enrolled among the members of 
the Socicty of Sciences at Upfal, and was, probably about the 
fame time, made a Fellow of the Royal Academy of Sci- 
ences at Stockholm ; nor were ftrangers lefs willing than his 
own countrymen to acknowledze the greatnefs of hig me- 
rit. Wolfius, with many other learned foreigtiers, were €a- 
ger to court his correfpondence. ‘The Academy of St Pe- 
terfburg fent him, on the i7th of December 1734, a di- 
ploma.-of affociation as a correfpondent member 5 and foot 
atterwards the editors of the 4éa Eruditorum at Leipfi¢ 
found in hig works a valuable fupplement to their own col- 
lection. 

By many 
would have been highly valued ; but by Baron 
it wes confidered as of very little importance. 


perfons the approbation of learned academies 
Swedenborg 
« Whatever 


of wordly honour and advantage may appear to be it the 
things. before mentioned, I hold them (fays he) but as mat- Short Ac- 


ters of low eftimation, when compared to the honour of that 
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holy office to which the Lord himfelf hath called me, who p cabernet 
was gracioufly pleafed to manifeft himfelf to me, his UN- borg, if 


worthy fervant, in a perfonal appearance, in the year 1743, 
to open in me a fight of the ipiritual world, and to enable 
me to converfe with {pirits and angels; and this privilege 
has continued with me to this day. From that time 1 be- 
gan to print and publifh various unknown Arcana, which 
have been either feen by me or revealed to me, concerning 
heaven and hell, the tate of men after death, the true wor- 
7 , fhip 
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fhip of God, the {piritual fenfe of the Scriptures, and many 
other important truths tending to falvation and true wif. 
dom.’? s ‘ 

We fhall not affront-the anderftandings of our readers by 
making upon this account of the Baron’s call fuch reflec- 
tions as every perfon of a found mind will make for himfelf; 
but it is rather remarkable,’ that a man who had devoted 
the better part of his life to the ftudy of fuch {ciences as ge- 
nerally fortify the mind egainit the delufions of fanaticifm, 
and who had even excelled in thefe {ciences, fhould have fal- 
len into fuch a reverie as this. After this extraordinary 
call, the Baron dedicatéd himfelf wholly to the great work 
which, he fuppofed, was affigned him, ftudying dilizently 
the word of God, and from time to time pubufhing to. his 
fellow-creatures {uch important information as was made 
known to him concerning another world. Among his va- 
rious difcoveries concerning the {piritual world, one is, that 


it exifts not in {pace. ‘¢-Of this (fays he) I was convinced, 


weal Tier. becaufe I could there fee Africans and Indians very near 


dogy, vol. i, 


p- 87. 


Fbid. 
IN? 7346 


Short Ace 

count, &e. 
pa 

and Har- 
ley’s Pre- 

face to the 
Treatife on 
influx. 


me, although they are fo many miles diftant here on earth; 
nay, that I could be made prefent with the inhabitants of 
other planets in our fyftem, and alfo with the inhabitants 
of planets that are in other worlds, and revolve about 
other funs. By virtue of fuch prefence (i. e. without real 
{pace), not of place, I have converfed with apoftles, depart- 
ed popes, emperors, and kings; with the late reformers of 
the church, Luther, Calvin, and Melan&hoa, and with o- 
thers from diftant countries.’ 

Notwithftanding the want of fpace in the {piritual world, 
he tells us, “ that after death a man is fo little changed that 
he even does not know but he is living in the prefent world; 


- that he eats and drinks, and even enjoys conjugal delight as 


in this world; that the refemblance between the two worlds 
is fo great, that in the {piritual world there are cities, with 
palaces and houfes, and alfo writings and books, employ- 
ments and merchandizes ; that there is gold, filver, and pre- 
cious flonesthere. In a word (he fays), there is in the {pi- 
ritual world all and every thing that there isin the natural 
world, but that in heaven {uch things are in an infinitely more 
periect flate.”’ 

Such was his zeal in the propagation of thefe whimfical 
and fometimes fenfual doétrines, that he frequently left his 
native country to vilit diftant cities, particularly London 
and Amfterdam, where all his theological works were 
printed at a great expence, and with little profpe€t or pro- 
bability of a reimburfement.. “ Wherever he refided when 
on his travels, he was (fays one of his admirers) a mere fo- 
litary, and almoft inacceffible, though in his own country of 
a free and open behaviour. He affeéted no honour, but de- 
clined it ; purfued no-worldly intereft, but {pent his time in 
travelling and printing, in order to communicate inftru€tion 
and benefit to mankind. He had nothing of the precife 
in his manner, nothing of melancholy in his temper, and 
nothing in the leaft bordering on enthufiafm in his converfa- 
tion or writings.” ‘This is too much.. *We believe he was 
an inoffenfive vifionary; of his converfation we cannot 
judge 5 but the {pecimens that we have given of his writing's 
are frantic enthuiiafm. He died at London, March 29th, 
in the year 1772 3,and after lying in ftate, his remains were 
depofited in a vault av the Swedifh church, near Radcliff- 
Highway. 

Thoush Baron Swedenborg’s followers appear not to 
have been numerous during his life, they have increafed 
fince his death; and a feét fubfifts at prefent in England 
which derives its origin from him, and is called the New 
Jirujatem Church. The diicriminating tenets of this fe 
feem to be the following: “ Holding the do@rine of one 
God, they maintain that this one God is no other than Je~ 
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fus Chrift, and that he always exifted in a human form 5 
that for the fake of redeeming the world, he took upon 
himielf a proper human or material body, but not a human 8 
foul; that this redemption confifts in bringing the hells or 
evil fpirits into {ubjection, and the heavens into order and 
regulation, and thereby preparing the way for a new fpiritual 
church ; that without fuch redemption no man could be fa- 
ved, nor could the angels retain their ftate of integrity ; 
that their redemption was effected by means of trials, temp- 
tations, or confliés with evil {pirits; and that ‘the lat of -” 
them, by which Chrift glorified his humanity, perfeGting 
the union of his divine with his human nature, was the paf- 
fion of the crofs.. ‘Though they maintain that there is but Px 
one God, and one divine perfon, they hold that in this per- is 
fou there is a real Trinity ; conlifting of the divinity, the va 
humanity, and the operation of them both in the Lord Je- cal 
fus; a Trinity which did not exift from all eternity, but com-p.§ 
menced at the incarnation. They believe that the Scrip- § 
tures are to be interpreted not only in a literal but in a {pi- 
ritual fenfe, not known to the world till it was revealed ta 
B. Swedenborg ; and that this {piritual fenfe extends to 
every part of Scripture, except the AGs of the Apoftles. 
‘They believe that there are angels attending upon men, re- 
fiding, as B. Swedenborg fays, in their affeions; that 
temptation confifts in a ftruggle between good and bad an- 
gels within men ; and that by this means God affifts men in 
thefe temptations, fince of themfelves they could do nothing. 
Indeed B..Swedenborg maintains, that there is an univerfal 
influx from God into the fouls of men, in{piring them efpeci- 
ally with the belief of the divine unity. This efflux of di- 
vine light on the {piritual world he compares to the eflux 
ot the light from the fun in the natural world. 

‘* 'U’here are (fays B. Swedenborg) two worl’s, the na- 
tural and the {piritual, entirely diftin@, though perfectly 
correfponding to each other ; that at death a man, enters in- 
to the {piritual world, when his joul is clothed with a body, 
which he terms /rdfantial, in oppofition to the prefent ma- 
terial body, which, he fays, is never to rife out of the 

rave.” 

SWEEP, in the fea-language, is that part of the mould 
of a fhip where fhe begins to compafs in the rung-heads . 
alfo when the haufer is dragged along the bottom of the fea 
to recover any thing that is funk, they call this action /aweep- 
ing for it. ; 

SWEET, in the wine trade, denotes any vegetable juice, 
whether obtained by means of ‘fugar, raifins, or other fo- 
reign or domeftic fruit, which is added to wines with a de- 
fin to improve them. 

SWEIN-mor. See Foresr Courts. 

SWERTIA, Marsu Gentian, in botany: A genus of 
plants belongint to the clafs of pentandria, and to the order 
of digynia; and in the natural fyftem ranging under the 
20th order, rotacee. The corolla is wheel-thaped. ‘There 
are neCtariferous pores at the bafes of the fegments of the 
corolla. The capfule is wnilocular and bivalve. "There are 
fx {pecies ; the perennis, difformis, rotata, carinthiaca, cor- 
niculata, dichotoma.. ‘I'he perennis is a native of England. 
It is diftinguifned by radical oval leaves. It flowers in 
Auguft. 

SWIETENIA, Manocany, in botany: A genus of 


plants belonging to the clafs of decandria, and to the order 


“of monogynia 3 and in the natural fyftem arranged under the 


54th order, Mifcellanee. ‘Whe calyx is quinguefid. ‘There 
are five petals ; the ne¢tarium is cylindrical, {upporting the 
anthere withits mouth. The caplule is five-celled, woody, 
and opening at the mouth. The feeds are imbricated and 
winged. ‘j here is only one fpecies, the mahagoni, which 
is a native of the warmeft parts of America, and grows alfo 

in 
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ia, in the ifland of Cuba, Jamaica, Hifpaniola, and the Baha- 


ma iflands. Tt abounded formerly in the low lands of Ja- 
maica, but it is now found only on high hills and places 
difficult of accefs. ; 

It thrives in moft foils, but varies in texture and grain ac- 
cording to the nature of the foil, On rocks itis of a {mall- 
er fize, but very hard and weighty, of a clofe grain, and 
beautifully fhaded ; while the produce of the low aad richer 
lands is obferved to be more light and porous, of a paler co- 
lour and open grain ; and that of mixed foils to hold a me- 
dium between both. The tree grows very tall and ftraight, 
and. is ufually four feet in-diameter; the flowers are of.a 
reddith or faffron colour, end the fruit of an oval form, and 
about-the fize of a turkey’s egg. 

The wood is generally hard, takes a fine polifh, and is 
found to: anfwer better than any other fort in all kinds of 
cabinet ware. It is now univerfally efteemed, and fells at a 
good price ; but it is pity that it is not culcivated in the 
more convenient wafte lands of Jamaica. It is a very 
{trons timber, and anfwers very well in beams, joifts, plank, 
boards, and fhingles; and has been frequently put to thote 
ufes in Jamaica in former times. It is {aid to be ufed fome- 
times in fhip-buildin ; a purpofe for which it is remarkably 
adapted, if net too coflly, being very durable, capable of 
refiling gun-fhots, and burying the fhots without fplinter- 
ing. 

The feed-veffels are of a curious form, confifting of a 
large cone fplittinz into five parts, and difclofing its winged 
feeds, difpofed in the regular manner of thofe of an apocy- 
num. ‘The feeds being winged, are difperfed on the furface 
of the ground, where fome falling into the chinks of the 


bbicalrocks, ftrike root ; then creep cut on the furface of it, and 


ce 


feek another chink, into which they creep and {well to fuch 
a fize and ftrength, that at length the rock {plits, and is 
forced to admit of the root’s deeper penetration ; and with 
this little nutriment the tree increafes to a ftupendous fize 
in a few years. 

The firft ufe to which mahogany was applied in Eng- 
land, was to make a box for holding candles. Dr Gibbons, 
an eminent phyfician in the latter end of the laft and be- 
ginning of the prefent century, chad a brother, a Welt. In- 
dia captain, who brought over fome planks of this wood 
as ballaft. As the DoGor was then building him a houfe 
in King-freet, Covent-Garden, his brother thought they 
might be of fervice to him. But the carpenters, finding 
the wood too hard for their tools, they were laid afide for 
a time as ufelefs. Soon-after, Mrs Gibbors wanting a 
candle-box, the Doétor called on his cabinet-maker (Wol- 
Jafton in Long-Acre) to make him one.of fome wood that 
lay in his garden. Wollafton alfo complained that it was 
too hard. The Door faid he muft get flronver tools. 
The candle-box was made and approved ; infomuch, that the 
Doétor then infifted on having a bureau made of the fame 
wood, which was accordingly done; and the fine colour, polifh, 
&c. were fo pleafing, that he invited all his friends to come 
and fee it-. Among them was the duchefs of Buckingham. 
ier Grace begged fome of the fame wood of Dr Gibbons, 
and employed Wollafton to make her a bureau alfo; on 
which the fame of mahogany and Mr Wollafton was much 
raifed, and thinys of this’ fort became general, ‘Uhis ac- 
count was given by Henry Mill, Efg; a gentleman of un- 
doubted veracity. 

SWIFT (Dr Jonathan), fo univerlally admired as a wit 
and claffical writer of the Englith language, was born in 
Dublin on November 30th 1667. His father was an at- 
torney, and of a good family ; but dying poor, the expence 
of his fon’s education was-defrayed by his friends. At the 
age of fix young Swift was fent to the fchool of Kilkenny, 
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whence he was removed in his 15th year to Trinity College, Swift. 
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Dublin. 

In his academical ftudies (fays Dr Johnfon) he was ei- 
ther not dilivent or not happy. The truth appears to be, 
that hé defpifed them as intricate and ufelefs, He told Mr 
Sheridan, his laft biographer, that he had made many ef- 
forts, unen his entering the college, to read fome of the old 
treatifes on logic writ by Smeglefius, Keckermannus, Bur- 
gerfdicius, &c. and that. he never had patience to go thro?” 
three pages of any of them, he was fo difguited at the ftupi- 
dity of the work. When he was ‘urged. by his tutor to 
make himfelf maftér of this branch, then in hich eftimation, 
and held effentially neceflary to the taking of a degree, Swift 
afked him, What it was he was to learn from thofe books ? 
His tutor told him, Uhe art of reafoning. Swift faid, That 
he found no want of any fuch art ; that he could reafon very 
well without it; and that, as far as he could obferve, they 
who had made the greateft proficiency in logic had, inftéad 
of the art of reafoning, acquired the art of wrangling ; and 
inftead of clearing up ob{curities, had learned how to per- 
plex matters that were clear enough before. - For his own 
part, he was contented with that portion of reafoa which 
God had given him; and he would leave it to time and expe- 
rience.to itrengthen and direét it properly ; nor would he run 
the rifk of having it warped or falfely biaffed by any fyftem 
of rules laid down by fuch ftupid writers, of the bad effects 
of which he had but too many examples before his eyes in 
thofe reckoned the moft acute logicians. Accordingly, he 
made a firm refolution, that he never would read any of 
thofe books; which he fo pertinacioufly adhered to, that 
though his degree was refufed him the fir time of fitting 
for it, on account of his not anfwering~ in that branch, 
he went into the hall a fecond time as ill prepared as 
before ; and would alfo have been flopped a fecond time, 
on the fame account, if the intereft of his friends, who» 
well knew the inflexibility of his temper, had not f{tep- 
ped in, and obtained it for him ; though in a manner little te 
his credit, as it was inferted in the College Regiltry, that 
he obtained it /pectali gratia, “ by {pecial favour;” where it: 
remains upon record. 

‘¢ He remained in the college near three years after this, 
not throuzh choice, but neceffity, little known or regarded. 
By f{cholars he was reckoned a blockhead; and as the low. 
nefs of his circumftances would not permit him to keep com- 
pany with perfons of an equal rank with himfelf, upon an 
equal footing, he feorned to take up with thofe of a lowe 
clals, or to be obliged to thofe of a higher. He lived there 
fore much alone, and his time was employed in purfuing his 
course of reading in hiftory and poetry, then very unfa:hion- 
able ftudies for an academic; or in glomy meditations on 
his unhappy circumttances. Yet, under this heavy preflure, 
the force. of bis genius broke out, in the firft rude draught 
of the fale of a Tub, written by him at the age of 19, 
though communicated to nobody but his chamber fellow 
Mr Waryng ; who, aiter the publication of the book, made: 
no feruple to declare, that he had read the firft {ketch of it 
in Swift’s hand-writing when he was of that aze.”’ 

In 1688, being, by the death of Godwin Swift his uncle, 
who had chiefly fupported him, left without fubliftence, he 
went to confult his mother, who.then lived at Leiceiter, 
about the future courfe of his life; and, by her dire€tion, 
folicited the advice and patronage of Sir William Temple, 
whofe father had lived in great friendfhip with Godwin 
Swift. ‘Temple received him with great kindnefs, and was 
fo much pleafed with his converfation, that he detained him 
two years in his houfe, and recommended him to king Wil- 
liam, who offered to make him a captain of horfe. ‘This 
not {uiting his difpofition, and Temple not having it quickly. 
8 im 
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in big power to provide for him otherwife, Swift left his 

“patron (1694) in difcontent; having previoufly taken his 
matter’s degree at Oxford, by means of a teftimonial from 
Dublin, in which the worde of diferace were omitted, 
was refolved to enter into the church, where his firf pre- 
ferment was only L.100 a-year, being the prebend of Kid 
root in Conner; which fome time afterwards, upon Sir Wil- 
liam ‘lemple’s earneilly inviting him back to his houfe 
at Mporpark, he rehgned in favour of a clergyman far ad- 
vanced in years and burdened with a numerous family. For 
this man he folicited the prebend, to which he himfelf in- 
dudted him. 

In 1699 Swift loft bis patron Sir William ‘i'‘emple, who 
left him a legacy in money, with the pronerty of his manu- 
{cripts ; and, on his death-bed,- obtained for him a pronufe 
from the king of the -firtt prebend that fhould become va- 
cant at Weilminfter or Canterbury. ‘ihat this promife might 
not be forgotten, Swift dedicated to the king the pofhu- 
ious works with which he was entrufted, and for a while 
attended the court ; but foon found his folicitations hopelets. 
He was then invited by the earl of Berkeley to accompany 
him into Ireland, where, after fuffering fome cruel difap- 
pointments, he obtained the livinge of Laracor and Rath- 
beggin in the diocefe of Meath; and foon afterwards invited 
over the unfortunate Stella, a young woman of the name of 
Johnfon, whofe life he contrived to embitter, ahd whofe 
days, though he certainly loved her, we may confidently af- 
firm that he fhortened by his caprice. | 

This lady is generally believed to have been the daughter 
of Sir William Temple’s fteward ; but her niece, a Mrs 
Hearn, affured Mr Berkeley, the editor of a volume of let- 
ters intitled Literary Relics, that her father was a merchant, 
and the youngeft brother of a good family in Nottingham- 
fhire ; that her mother was the intimate friend of lady Gif- 
tord, Sir William’s fifter; and that fhe herfelf was educated 
in the family with his niece, the late Mrs Temple of Moor- 
* See In- park by Farnham*. ‘This ftory would be intitled to the 
quiry into fulleft credic, had not Mrs Hearn affirmed, in the fame letter, 

he Life that, before the death of Sir William Temple, Mrs John- 
Swift, pre. f0n’s little fortune had been greatly injured by the South- 
fixed to Lie Sea bubbles, which are known to have injured no perfon 
tillthe year 1720: (See Company, II. 1.) When one part 
a ng of a narrative is fo:palpably falfe, the remainder will always 
Soe het be received with heftation. But whether Mifs Johnfon was 
andKay, the daughter of Temple’s fleward or of the friend of lady 
Gifford, it is certain that Sir William left her L. 1000; and 
that, accompanied by Mrs Dingley, whofe whole fortune 
amounted to an annuity of L.27 for life, fhe went, in con- 
fequence of Swift’s invitation, to Laracor. With thefe 
two ladies he paffed his hours of relaxation, and to them he 
opened his bofom ; but they never refided in the fame houfe, 
nor did he fee either without a witnefs. 
In 1701 Swift publifhed 4 difcourfe of the contefts and 
diffenfions in Athens and Rome. It was his firft work, and 
indeed the only which he ever exprefsly acknowledged. 
According to his conftant. practice he had concealed his 
name ; but after its appearance, paying a vifit to fome Irifh 
bifhop, he was afked by him if he had read that pamphlet, 
and what its reputation was in London. Upon his reply- 
ing that he believed it was very well liked in London ; 
“* Very well liked!” faid the bifhop with fome emotion. 
“& Yes, Sir, it 18 one of the fineft tracts that ever was written, 
and bifhop Burnet is one of the beft writers in the world.’ 
Swift, who always hated Burnet with fomething more than 
political rancour, immediately queftioned his right to the 
work, when he was told by the bifhop that he was “a young 
man ;” and ftill perfifting to doubt of the juftice of Burnet’s 
claim, on account of the diffimilarity of the ftyle of the 
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-pamphlet from that of his other works, he was told that he 
was “a very pofitive young man,’’ as no perfon in England 
but bifhop Burnet was capable of writing it. Upon which 
Swift replied, with fome indignation, I am to affure your 
lordfhip, however, that bifhop Barnet did not write the 
pamphlet, for I wrote it myfelf. And thus was he forced in 
tre heat of arzument to avow what otherwife he would have 
for ever concealed. 

Karly in the enfuing fpring king William died; and 
Swift, on his next vifit to London, found queen Anne upon 
the throne. It was generally thought, upon this event, that 
the ‘Lory party would have had the aicendant ; but, con- 
trary to all expectation, the Whigs had managed matters: fo 
well as to yet entirely into the queen’s confidence, and to have 
the whole adminiftration of affairs in their hands. © Swift’s 
friends were now in power; and the Whigs in general, know- 
ing him to be the author of the Difcourfe on the Contefts, 
&c. which was written in defence of king William and his 
minifters againft the violent proceedings of the houfe of 
commons, confidered themfelves as much obliged to him, 
and looked upon him as faft to their party. But Swift 
thought with the Whigs only in the ttate; for with refpec 
to the church his principles were always thofe of a Tory. 
He therefore declined any intimate conneétion with the 
leaders of the party, who at that time profeffed what was 
called low church principles. But what above all thocked 
him, fays Mr Sheridan, was their inviting Deilts, Freethink- 
ers, Atheifts, Jews, and Infidels. to be of their party, under 
pretence of moderation, and allowiny a general liberty of 
con{cience. As Swift was in his heart a mar of true reli- 
gion, he could not have borne, even in his private character, 
to have mixed with fuch°a motely crew. But when we 
contider his principles in his political capacity, that he-looked 
upon the church of England, as by law eftablifhed, to be 
the main pillar of our newly erected conititution,: he could 
not, confittently with the character of a good citizen, join 
with thofe who confidered it more as an ornament than a 
fupport to the edifice ; and could therefore look on with 
compofure while it was undermining, or could even open the 
gate toa blind multitude, to try, like Sampfon, their ftrength 
againft it, and cenfider it only as fpert. With fuch a party, 
neither his religious nor political principles would fuffer 
him to join; and with regard to the Tories, as is ufual in 
the violence of fa€tions, they had run into oppofite extremes, 
equally dangerous to the ftate. He was therefore during 
the earlier part of the queen’s reign of no party, but em- 

loyed himfelf in difcharging the duties of his funétion, and 
in publifhing from time to time fuch tra&s as he thought 
might be ufeful. Inthe year 1704°he publifhed the Tale 
of a Tub, which, confidered merely as a work of yenius, is 
unqueftionably the. greateft_ which he ever produced; but 
the levity with which religion was thought to be there 
treated, raifed up enemies to him among all parties, and 
eventually precluded him from a bifhopric. From that pe- 
riod till the year 1708, he feems to have employed himfelf 
in folitary ftudy ; but he then gave fucceffively to the pub- 
lic The Sentiments of a Church of England man, the ridicule 
of aftrology under the name of Sickerflaf, the Argument 
againft aboli/bing Chriflianity, and the defence of the Sacra- 
mental Teft. 

Soon after began the bufy and important part of Swift’s 
life. He was employed (1710) by the primate of Ireland 
to folicit the queen for a remiffion of the firft fruits and 
twentieth parts to the Irifh clergy. This introduced him 
to Mr Harley, afterwards earl of Oxford, who, though a 
Whig himfelf, was at the head of the Tory miniftry, and in 
great need of an auxiliary fo able as Swift, by whofe pen he 
and the other minifters might be fupperted in pamphlets, 

poems, 
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poems, and periodical papers. In the year 17140 was come 
menced the Hxaminer; of which Swift wrote 33 papers, be- 
pinning his firft part of it on the roth of November 1711. 
‘The next year he publifhed the Condud of the Alties ten days 
before the parliament affembled; and foon afterwards, Re- 
Jledions ‘on the barrier Treaty. ‘The purpofe of thefe pamph- 
lets wag to perfuade the nation to a peace, by fhowing that 
*¢ mines had been exhauited and millions deftroyed’’ to fe- 
cure the Dutch and aggrandize the emperor, without any 
advantage whatever to Great Britain. Though thefe two 
publications, together with his Remarks on the Bi/hop of Sa- 
rum’s Introduédion to the third Volume of his Hiftory of the Ree 
formation, certainly turned the tide of popular opinion, and 
effetually promoted the defigns of the miniftry, the beft 
preferment which his friends could venture to. give him was 

- the deanery of St Patrick’s, which he accepted in 1713. 
in the midft of his power and his politics he kept a journal of 
his vifits, his walks, his interviews with minifters, and quar- 
rels with his fervant, and tranfmitted it to Mrs Johnfon and 
Mrs Dingley, to whom he knew that whatever befel him was 
interefting ; but in1714 an end was put to his power by the 
death of the queen, which broke down at once the whole 
fyftem of Tory politics, and nothing remained for him but to 
‘withdraw from perfecution to his deanery. 

In the triumph of the Whigs, Swift met with every mor- 
tification that a fpirit like his could poffibly be expofed to. 
The people of Ireland were irritated againft him beyond 
meafure ; and every indignity was offered him as he walked 
the ftreets of Dublin. Nor was he only infulted by the 
rabble, but perfons of diftiguifhed rank and character for- 
got the decorum of common civility to give him a perfonal 
affront. While his pride was hurt by fuch indignities, his 
more tender feelings were alfo often wounded by bafe ingra- 
titude. In fuch a fituation he found it in vain to ftruggle 
againft the tide that oppofed him. He filently yielded to it, 


and retired from the world to difcharge his duties as a clergy- 
man, and attend to the care of his deanery. That no part of 
his time might lie heavy on his hands, he employed his lei- 
‘fure hours on fome hiftorical attempts relating to the change 
of the minifters and the condué of the miniftry ; and com- 
pleted the hiftory of the four laft years of the queen, which 
‘had been begun in her lifetime, but which he never publith- 


‘ed. Of the work which bears that title, and is faid to be 
his, Dr Johnfon doubts the genuinenefs ; and it certainly is 
not fuch as we fhould have expected from a man of Swift’s 
‘fagacity and opportunities of information. 

In the year 1716 he was privately married to Mrs John- 
fon by Dr Athe bifhop of Clogher; but the marriage made 
‘no change in their fituation, and it would be difficult to prove 
(fays Lord Orrery) that they were ever afterwards toge- 
ther but in the prefence of a third perfon. The dean of St 
Patrick’s lived in a private manner, known and regarded 
‘only by his friends, tili about the year 1720 that he publith. 
‘ed his firft political pamphlet relative to Ireland, intitled 
A Propofal for the Univerfal Ufe of Irifh Manufadures ; which 
fo roufed the indignation of the miniftry that they commenced 
‘a profecution againft the printer, which drew. the attention 
‘of the public to the pamphlet, and.at once made its author 
“popular. 

Whilft he was enjoying the laurels which this work had 
‘wreathed for hm, his felicity, as well as that of his wife, was 
interrupted by the death of Mrs Van Homrigh, and the 
‘publication of his poem called Cadenus and V ancfja, which 
‘brought upon him much merited obloquy. With Mrs Van 
Homrigh he became acquainted in London during his at- 
‘tendance at court ; and finding her pofleffed of genius and 
ond of literature, he took delight in dire€ting her ftudies, 
‘ull he got infenfibly poffeffion of her heart. From being 
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proud of his praife, fhe grew fond of his perfon; and de- Swift 
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{piling vulgar reftraints, fhe made him fenfible that fhe was 
ready to receive him as a hufband. She had wit, youth, 
beauty, and a competent fortune to recommend her; and 
for a while Swift feems to have been undetermined whether 
or not he fhould comply with her wifh. She had followed 
him to Ireland, where fhe lived ina houfe about twelve 
miles diftant from Dublin; and he continued to vifit her oce 
cafionally, and to direé her ftudies as he had done in Lon» 
don; but with thefe attentions fhe was not fatishied, and at 
laft fent to him a letter written with great ardour and tender. 
nefs, infifting that he fhould immediately accept or refufe 
her as a wife. His anfwer, which probably contained the 
fecret of his marriage, he carried himfelf; and having in. 
dignantly thrown‘it on the lady’s table, inftantly quitted the 
houfe, we believe without {peaking to her, and returned to 
Dublin to refleé&t on the confequences of his own conduc. 
Thefe were dreadful. Mrs Van Homrigh furvived her dif- 
appointment but a few weeks; during which time fhe can- 
celled a will that fhe had made in his favour, and ordered 
the poem to be publifhed in which Cadenus had proclaimed 
her excellence and confeffed his love. j ; 
His patriotif{m again burft forth in 1724 to obftruc the 
currency of Wood’s halfpence ; and his zeal was crown- 
ed with fuccefs. Wood had obtained a patent to coin 
180,000 1. in halfpence and farthings for the kingdom of 
Treland ; and was about to turn his brafs into gold, when 
Swift, finding that the metal was debafed to an enormous 
degree, wrote letters under the name of MZ. B. Drapier to 
fhow the. folly of giving gold and filver for coin not worth 
a third part of its nominal value. A profecution was car- 
ried on againft the printer; and lord Carteret, then lord- 
lieutenant, iffued a proclamation, offering L.300 for difco- 
vering the author of the fourth letter. ‘The day after it 
was. publifhed there was a full levee at the caftle. The 
lord-lieutenant was going round the circle, when Swift ab- 
ruptly entered the chamber, and pufhing his way through 
the crowd, never {topped till he got within the circle; where, 
with marks of the higheft indignation in his countenance, 
he addreffed the lord-lieutenant with the voice of a Stentor, 
that re-echoed through the room, ‘ So, my lord lieutenant, 
this is a glorious exploit that you performed yefterday, in 
iffuing a proclamation againft a poor fhop-keeper, whefe 
only crime is an honeft endeavour to fave his country from 
ruin. You have given a noble f{pecimen of what this devo- 
ted nation is to hope for from your government. I fuppofe 
you expe a ftatue of copper will be ereéted to you for this 
fervice done to Wood.’’ He then went on for a long time, 
inveighing in the bittereft terms againft the patent, and dif- 
playing in the ftrongeft colours all the fatal confequences of 
introducing that execrable coin. The whole affembly were 
ftruck mute with wonder at this unprecedented fcene., For 
fome time a profound filence enfued. When lord Carteret, 
who had liftened with great compofure to the whole {peech, 


_ made this fine reply, in a line‘of Virgil’s: 


Res dura, F regni novitas me talia cogunt 

Mokri. é 
From this time Swift was known by the name of the Dean, 
‘and was known by the populace as the champion, patron, 
‘and inftru€tor of Ireland. 

In 1727 he returned to Englands where, in-conjunétion 
with Pope, he colle&ted three volumes:of mifcellanies ; and 
the fame year ‘he fent into the world his Gulliver’s Travels, 
a produétion which was read by the high and the low, and 
filled every reader with a mingled emotion of merriment and 
amazement. Whilft he was enjoying the reputation of this 
work, hé was fuddenly called to a home-of forrow. Poor 
Stella was finking into the grave ; and after a languifhing 

’ Hh decay 
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Swift. decay of about two months, died in her 44th year, on Ja- his 78th year, The behaviour of the citizens on this occa. 
¥"— nuary 28. 1728. How much he withed her life is fhown fion gave the flrongeft proof of the deep impreffion he had | 


by his papers; nor can it be doubted that he dreaded the 
death of her whom he loved moft, aggravated by the con- 
{cioufnefs that himfelf had haftened it. With her vanifhed 
all his domeftic enjoyments, and of courfe he turned his 
thoughts more to public affairs; in the contemplation of 
which he could fee nothing but what ferved to increafe the 
malady. The advances of old age, with all its attendant in- 
firmities ; the death of almoft all his old friends; the fre- 
quent returns of his moft difpiriting maladies, deatnefs and 
giddinefs ; and, above all, the dreadful apprehenfions that he 
fhould outlive his underftanding, made life fuch a burden to 
him, that he had no hope left but a fpeedy diffolution, which 
was the obje& of his daily prayer to the Almighty. 

The feverity of his temper increafing, he drove his ac- 
quaintance from his table, and wondered why he was de- 
ferted. In 1732, he complains, in a letter to Mr Gay, that 
‘‘ he had a large houfe, and fhould hardly find one vifitor 
if he was not able to hire him with a bottle of wine :”’ and, 
jn another to Mr Pope, “ that he was in danger of dying 
poor and friendlefs, even his female friends having forfaken 
him; which,” as he fays, ** vexed him moft.”” 'Thefe com- 
plaints were afterwards repeated in a ftrain of yet greater 
denfibility : ‘* All my friends have forfaken me. 

‘“s Vertiginofus, inops, furdus, male gratus amicis. 

«Deaf, giddy, helplefs, left alone, 

** To all my friends a burden grown.” ~ 

The fits of giddinefs and deafnefs to which he had been 
fubje&ted from his boyifh years, and for which he thought 
walking or riding the beft remedy, became more frequent 
and violent as he grew old; and the prefentiment which he 
had long entertained of that wretchednefs which would in- 
evitably overtake him towards the clofe of life, clouded his 
mind with melancholy and tinged every objeét around him. 
How miferable he was rendered by that gloomy profpect, 


‘we may learn from the following remarkable anecdote men- 
tioned by Mr Faulkner in his letter to lord Chelterfield. 
*« One time, in a journey from Drogheda to Navan, the 
dean rode before the company, made a fudden ftop, difmount- 
ed his horfe, fell on his knees, lifted up his hands, and pray- 


ed in the moft devout manner. When his friends came up, 
he defired and infifted on their alighting ; which they did, 
and aflked him the meaning. ‘‘ Gentlemen,’ faid he, ‘ pray 
join your hearts in fervent prayers with mine, that I may 
‘never be like this oak-tree, which is decayed and withered 
at top, while the other parts are found.”” In 1736, while 
che was writing’ a fatire called the Legion Ciub againft the Irith 
parliament, he was feized with fo dreadful a fit of his ma- 
lady, that he left the poem unfinifhed ; and never after at- 
‘tempted a compofition that required a courfe of thinking. 
Frora this time his memory gradually declined, his paffions 
perverted his underftanding, and, in 1741, he became ut- 
terly incapable of converfation; and it was found neceflary 
to appoint legal guardians to his perfon and his fortune. He 
now loft all fenfe of diftin@tion. His meat was brought to him 
cut into mouthfuls; but he would never touch it while the 
fervant ftaid ; and at laft, after it ftood perhaps an hour, 
would eat it walking ; for he continued his old habit, and 
was on his feet ten hours a-day. During next year a fhort 
interval of reafon enfuing, gave hopes of his recovery ; but 
in a few days he funk mto lethargic ftupidity, motionlefs, 
cbeedlefs, and {peechlefs. After a year of total filence, how- 
ever, when his houle-keeper told him that the ufual illomi- 
cations were preparing to celebrate his birth, he an{wered, 
“ It is all folly ; they had better let it alone.” He at lait 
fank into a perfeét filence, which continued. till the 29th 
of OGober 1745, when. he expired without a firuggle, in 


made on their minds. Though he had been fo many years 
to all intents and purpofes dead-to the world, and his depar- 
ture from that ftate feemed a thing rather to be wifhed than 
deplored, yet no fooner was his death announced, than they 
gathered from all quarters, and forced their way in crowds 
into the houfe, te pay the laft tribute of grief to their de- 
parted benefactor. Nothing but lamentations were heard 
all around the quarter where he lived, as if he had been cut 
off in the vigour of his years. Happy were they who firft 
got into the chamber where he lay, to procure, by bribes to 
the fervants, locks of his hair, to be handed down as facred 
relics to their pofterity ; and fo eager were numbers to ob- 
tain at any price this precious memorial, that in lefs than an 
hour, his venerable head was entirely ftripped of all its filver 
ornaments, fo that not a hairremained. By his will, which 
was dated in May 1740, juft before he ceafed to be a reafon- 
able being, he left about L.1200 in fpecific legacies; and 
the reft of his fortune, which amounted to about L.11,000, 
to erect and endow an hofpital for lunatics and idiots. He 
was buried in the moft private manner, according to direc- 
tions in his will, in the great aifle of St Patrick’s cathe- 
dral, and, by way of monument, a flab of black marble was 
placed againft the wall, on which was engraved the following 
Latin epitaph, written by himfelf : 
Hic depofitum eft corpus 
Jonaruan Swirr, S. T. P. 
Hujus Ecclefiz Cathedralis 
Decani : 
Ubi feva indignatio 
Ulterius cor lacerare nequit. 
Abi, viator, 
Et imitare, fi poteris, 
Strenuum pro virili libertatis vindicem. 
Obiit anno (1745) 
Menfis (Otobris) die ( 29.) 
fEtatis anno 78. 

Swift undoubtedly was a man of native genius. His fan- 
cy was inexhauftible; his conceptions were lively and 
comprehenfive ; and he had the peculiar felicity of convey- 
ing them in language equally correét, free, and perfpicuous. 
His penetration was as quick as intuition; he was indeed 
the critic of nature; and no man ever wrote fo much, and 
borrowed fo little. 

As his genius was of the firft clafs, fo were fome of his 
virtues. The following anecdote will illuftrate his filial piety. 
His mother died in 1710, as appears by a memorandum in 
one of the account-books which Dr Swift always made up. 
yearly, and on each page entered minutely all his receipts 
and expences in every month, beginning his year from No- 
vember 1. He obferved the fame method all his lifetime 
till his laft inefs. At the foot of that page which includes 
his expences of the month of May 1710, at the glebe houfe 
of Laracor in the county of Meath, where he was then re- ~ 
fident, are thefe remarkable words, which fhow at the fame: © 
time his filial piety, and the religious ufe which he thought 
it his duty to make of that melancholy event. “ Mem. On: 
Wednefday, between feven and eight in the evening, May 10. 
3440, J received a letter in my chamber at Laracor (Mr 
Percival and Jo. Beaumont being by) from Mrs F—, dated 
May g. with one inclofed, fent by Mrs Worral at Leicefter 
to Mrs F—, giving an account that my dear mother, Mrs 
Abigail Swift, died that morning, Monday April 24. 1710). 
about ten o’clock, after along ficknefs: being ill. all win- | 
ter, and lame; and extremely ill. about a month or fix weeks. 
before her death. I have now loft my barrier between me 
and death. God. grant I may live to he as well sea 
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for it as Y confidently believe her to have been! If the way 
to heaven be through piety, truth, juftice, and charity, fhe 
is there. J. S.” He always treated his mother, during her 
life, with the utmoft duty and affection ; and fhe fometimes 
came to Ireland to vifit him after his fettlement at Lara- 
cor, 

The liberality of the dean hath been atopic of juft ene 
comium with all his admirers ; nor could his enemies deny 
him this praife. In his domeftic affairs, he always acted 
with ftri& economy. He kept the nioft regular accounts ; 
and he feems to have done this chiefly with a view to in- 
creafe his power of being ufeful. ‘“ His income, which 
was little more than L. 700 per annum, he endeavoured to 
divide into three parts, for the following purpofes. Firft, 
to live upon one-third of it. Secondly, to give another 

_ third in penfions and charities, according to the manner in 
which perfons who received them had lived : and the other 
third he laid by, to build an hofpital for the reception of 
idiots and lunatics.”? ‘ What is remarkable in this gene- 
rous man, is this (fays Mr F.), that when he lent money 
upon bond or mortgage, he would not take the legal inte- 
refi, but one per cent. below it.” 

His charity appears to have been a fettled principle of 

duty more than an inftin@ive effort of good nature : but as 
it was thus founded and fupported, it had extraordinary me- 
rit, and feldom failed to exert itfelf in a manner that contri- 
buted moft to render it beneficial, He did not lavifh his 
money on the idle and the worthlefs, He nicely difcrimi- 
nated charaéters, and was feldom the dupe of impofition. 
Hence his generofity always turned to an uféful account : 
while it relieved diftrefs, it encouraged induftry, and re- 
warded virtue. We dwell with great pleafure on this truly 
excellent and diftinguithing part of the dean’s chara¢ter ; 
and for the fake of his charity we can overlook his oddities, 
and almoft forgive his faults. He was a very peculiar man 
in every refpect. Some have faid, “« What a man he would 
have been, had he been without thofe whims and infirmi- 
ties which fhaded both his genius and his charaéter!’? But 
perhaps the peculiarities complained of were infeparable from 
his genius. ‘The vigour and fertility of the root could not 
fail now and then of threwing out fuperfluous fuckers. 
What produced thefe, produced alfo the more beautiful 
branches, and gave the fruit all its richnefs. 
- Jt muft be acknowledged, that the dean’s fancy hurried 
him into great abfurdities and inconfiftencies, for which no- 
thing but his extraordinary talents and noble virtues, dif- 
covered in other inftances, could have atoned. The rancour 
he difcovered on all occafions towards the diffenters is to- 
tally unjuttifiable. No fe could have merited it in the de- 
gree in which he always fhowed it to them ; for, in feme 
inftances, it bordered on downright perfecution. He doubt. 

- Jefs had his reafons for expofing their principles to ridicule, 
and might perhaps have fufficient grounds for fome of his 
accufations againft their principal leaders in Ireland ; but 
nothing could juftify his virulence againit the whole body. 
In a fhort poem on one clafs of diffenters he beftowed a 
firiQure upon Bettefworth, a lawyer eminent for his info- 
lence to the clergy, which, from a very confiderable reputa- 
tion, brought him into immediate and univerfal contempt. 
Bettefworth, enraged at his difgrace and lofs, went to the 
dean, and demanded whether he was the author of that 
poem? “ Mr Bettefworth (anfwered he), I was in my 
youth acquainted with great lawyers, who, knowing my 
difpofition to fatire, advited me, if any feoundrel ov blockhead 
whom I had lampooned fhould afk, ‘ Are you the author 
of this paper? to tell him that I was not the author ; and 
therefore, 1 tell you, Mr Bettefworth, that I am not the au- 
thor of thefe lines’? 
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- Swift has been acenfed of irreligion and mifanthropy, o Swift, 


account of his Tale of a 'T'ub, and his Yahoos in Gulliver’s 
Travels; but both charges feem to be ill-iounded, or at 
leaft not fupported by that evidence. The Tale of a Tub 
holds up to ridicule fuperftitious and fanatical abfurdities 5 
but it never attacks the effentials of religion: and in the 
ftory of the Yahoos, difgufting we confefs, there appears to 
us as little evidence that the author hated his own {pecies, 
as in the poems of Strephon and Chive, and the Ladies Dre 
fing Room, that he approved of groffnefs and filth in the fe. 
male fex. We do not indeed, with his fondeft admirers, per- 
ceive the moral tendency of the Voyage to the Houyhnhnms, 
or confider it as a fatire admirably calculated to reform mans 
kind; but neither do we think that it can poflibly corrupt 
them, or lead them to think meanly of their rational nature. 
According to Sheridan, ‘ the defign of this apologue 1s to 
place before the eyes of man a piture of the two different 
parts of his frame, detached from each other, in order that 
he may the better eftimate the true value of each, and fee 
the neceflity there is that the one fhould have ar abfolute 
command over the other. In your merely animal capacity, 
{ays he to man, without reafon to guide you, and adtuated 
only by a blind inftin&, I will fhow you that you would be 
degraded below the beafts of the field. That very form, 
that very body, you are now fo proud of, as giving you 
fuch a fuperiority over all other animals, I will thow you, 
owe all their beauty, and all their greateft powers, to theif 
being actuated by a rational foul. Let that be withdrawn, 
let the body be inhabited by the mind of a brute, let it be 
prone as theirs arg, and fuffered like theirs to take its na- 
tural courfe, without any affiftance from art, you would in 
that cafe be the moft deformed, as to your external appear- 
ance, the moft deteftable of all creatures. And with re- 
gard to your internal frame, filled with all the evil difpofi- 
tions and malignant paffions of mankind, you would be the 
moft miferable of beings, living in a continued ftate of in- 
ternal vexation, and of hatred and warfare with each other. 

‘«¢ On the other hand, I will fhow another picture of an 
animal endowed with a rational foul, and.aéting uniformly 
up to the diGtates of right reafon. Here you may fee cols 
lected all the virtues, all the great qualities, which dignify 
man’s nature, and conftitute the happinefs of his life. What 
is the natural inference to be drawn from thefe two different 
reprefentations? Is it not evidently a leffon to mankind, 
warning them not to fuffer the animal: part to be predomi- 
nant in them, left they refemble the vile Yahoo, and fall into 
vice and mifery ; but to emulate the noble and generous 
Houyhnhnm, by cultivating the rational faculty to the ut- 
sera which will lead them to a life of virtue and happi- 
nels.’? 

Such may have been the author’s intention; but it is not 
{ufficiently obvious to produce the proper effeét, and is ins 
deed hardly confiftent with that incapability under which 
he reprefents the Yahoos of ever acquiring, by any culture, ~ 
the virtues of the noble Houyhnhams. 

With refpec to his religion, it is a fat unqueftionable, 
that while the power of {peech remained, he continued con- 
ftant in the performance of his private devotions ; and in 
proportion as his memory failed, they were gradually fhort- 
ened, till at laft he could only repeat the Lord’s prayer, 
which he continued to do till the power of utterance for 
ever ceafed. Such a habit as this could not have been form- 
ed but bya man deeply impreffed with a conviétion of the 
truth and importance of revelation. 

The moft inexcufable part of Swift’s condué& is his treat- 
ment of Stella and Vanefla, for which no proper apology 
can be made, and which the vain attempts of his friends 
have. only tended to aggravate. One attributes bis fin- 

ha gular 


§ wift,, 
Swimming. 


Sati, 


Yr 


Swimming. 


Sh Wet 


gular condu& to a peculiarity in his conftitution; but if 
he knew that he was incapable of fulfilling the duties of the 
married ftate, How came he to tie one of the ladies to himfelf 
by the marriage-ceremony, and in the moft explicit terms 


. to declare his paffion to the other? And what are we to 


think of the fenfibility of aman who, ftrongly attached as he 
feems to have been to both, could, without {peaking, fling 
a paper on the table of the one, which “ proved (as our au- 
thor exprefles it) her death-warrant,”? and could throw the 
other, his beloved Stella, in her laft illrefs, into un{peakable 
agonies, and ‘ never fee her more, ‘for only adjuring him, 
by their friendfhip, to let her have the fatisfaGion of dying 
at leaft, though the had not lived, his acknowledged wife?” 
A\nother apologift infinuates, upon fomething like evidence, 
that Stella bore a fon to Swift, and yet labours to excufe 
him for not declaring her his wife, becaufe fhe had agreed 
at the marriage that it fhould remain a fecret from all the 
world uglefs the difcovery fhould be called for by urgent ne- 
eeffity ; but what could be meant by the term urgent necelfity, 
unlefs it alluded to the birth of children, he confeffes that 
it would be hard to fay. The truth we believe to be what 
has been faid by Johnfon, that the man whom Stella had 
the misfortune to love was fond of fingularity, and defirous 
to make a mode of happinefs for himfelf, different from the 
general courfe of things and the order of Providence ; he 
wifhed for all the pleafures of perfe& friendfhip, without the 
uneafinefs of conjugal reftraint. But with this ftate poor 
Stella was. not fatisfied; fhe never was treated as a wife, 
and to the world fhe had the appearance of a miftrefs. She 
lived fullenly on, hoping that in time he would own and re- 
ceive her, ‘This, we believe, he offered, at laft to do, but 
not till the change of his manners and the depravation of 
his mind made her tell him, that “ it was too late.’* 

The natural acrimony of Swift’s temper had- been increa- 
fed by repeated difappointments. This gave a fplenetic 
tin@ture to his writings, and amidft the duties of private 
and domettic life it too frequently appeared to fhade the 
luftre of his more eminent virtues. —‘I he dean hath been ac- 
cufed of avarice, but with the fame truth as he hath been 
acculed of infidelity. In detached views, no man was more 
liable to. be miftaken. Even his genius and good fenfe 
might be queftioned, if we were only to read fome paflages 
of his writings. 'l'o judge fairly and pronounce juitly of 
him as a man and: as an author, we fhould examine the uni- 
form tenor-of. hie difpofition and condué, and the general 
nature and defign of his produtions. In the latter he will 
appear great, and in the former good; notwithftanding the 
puns and. puerilities of the one, and.the abfurdities and in- 
confiftencies of the other. 

Swirt, in ornithology. See Hirunpo. 

SWIMMING, the art of fufpending. one’s felf on. water, 
and.at the fame time making a progreffive motion thro’ it. 

As fwimming is not natural-to. man, it is evident that at 


nop natural fome period it muft have-been unkzown among the human 


to man. 
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race. Neverthelefs there are. no‘accounts. of its origin. ta 
be found-in the hiftory. of any nation; nor are. there any 
nations fo barbarous.but that. the art. of {wimming is known 
among them, and that in: greater. perfeCtion than. among ci- 
vilized. people. It is probable, therefore, that. the. art, 
though not.abfolutely. natural, will always be. acquired by 
people in afavage ftate frorn imitating the brute animals 
moft of whom {wim naturally. Indeed. fo. much dees this 
appear to be the cafe, that very expert fwimmers.have re- 
commended it to thofe who.wiflied to learn the art, to. keep 
fome frogs: in-a tub of-water conftantly befide them, and to 
imitate the. motions by. which they move thro’ that-element.. 

The theory, of {wimming depends. upon one very fims 
ple ‘principle 5. namely, that if. a force is applied to any 
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body, it will always move towards that fide where there {s$wi 
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the-leaft refiftance. Thus, if a perfon ftanding in a boat 
puthes with a pole againft the fide or any other part of the 
veffel in which he ftands, no motion will enfue; for as much 
as he preffes in one direCtion with the pole, juft fo much 
does the a¢tion of his feet, on which the preffure of the 
pole muft ultimately reft, puth the veffel the other way ; 
but if, inftead of the fide of the veflel, he pufhes the pole 
againft the fhore, then only one force ats upon it, namely, 
that of the feet; which being refifted only by the fiuid 
water, the boat begins to move from the fhore. Now the 
very fame thing takes place in fwimming, whether the ani- 
mal be man, quadruped, bird, or fifth. If we confider the 


matter fimply, we may fuppofe an animal in {uch a fituation 


that it could net poffibly {wim: thus, if we cut off the fins 
and tail of a fifh, it will indeed float in confequence of be- 
ing {pecifically lighter than the water, but cannot make any 
progreflive motion, or at leaft but very little, in confequenge 
of wriggling its body; but if we allow it to keep any of its 
fins, by ftriking them againft the water in any dire€tion, the 
body moves the contrary way, juft as a boat moves the con- 
trary way to that in which the oars ftrike the water. It is 
true, that as the boat is but partly immerged in the water, 
the refiftance is comparatively lefs than when a frog or even 
any other quadruped fwims; but a beat could certainly be 
rowed with oars tho’ it was totally immerged in water, only. 
with lefs velocity than when it is not. 'When aman {wims, 


he ‘in like manner ftrikes the water with his hands, armsy. 


and feet ; in confequence of which the body moves in a di- 
rection contrary to the ftroke. Upon this principle, and 
on this only, a man may either afcend, defcend, or move ob- 
liquely, in any poffible direction in the water. One would 
think, indeed, that as the ftrength of a man’s arms and legs. 
is but fmall, he could make but very little way by any. 
ftroke he could give the water, confidering the fluidity of 
that element. Neverthelefs it is incredible what expert: 
{wimmers will perform in this way ; of which Mr Forfter: 
gives a moft remarkable inflance in the inhabitants of Ota-. 
heite; whofe agility, he tells us, was fuch, that when a. 
nail was thrown overboard, they would jump after it into 
the fea, and never fail to catch it before it came. to. the, 
bottom. 

As to the practice of fwimming, there are but few direc 
tions which can be given. The great obitacle is the natu- 
ral dread which people have of being drowned; and this it: 
is impoffible to overcome. by any thing but accuftoming, 
ourfelves.to.go into the water. With regard to the real. 
danger of being drowned, it is but little ;. and on innumer- 
able occafions arifes entirely from the. terror above mention- 
ed, as will appear from the following ebfervations by Doctor. 
Franklin... 


“rit, That though the legs, arms, and head,. of a humanObfem 
body,. being folid parts, are {pecifically fomewhat. heavier >". 


than frefh water, yet the trunk, particularly the upper Pattyn. | 


from, its. hollownefs, is fo much lighter than water, as that, 


the. whole of the. body, taken together, is too light to fink. 
wholly. under water, but fome. part will remain aboye until. 
the lungs become. filled. with water ; which happens from, 


drawing water into.them inftead. of air, when a perfon in the. 
fright. attempts-breathing while. the. mouth and:noftrils are 
under water. 

“ adly,.That-the. legs. and: arms are. {pecifcally lighter 
than falt water, and will.be:fupported: by it ; fo that a-hu-. 
man bocy would not.fink: in falt-water though the lungs 
were. filled as above, but. from the greater {pecific:gravity 
of the head. — 

“ 3dly, That therefore a perfon throwing himfelf on his 
back.infalt water, and. extending his arms, may eafily ie 
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and throw an ege into‘ the water, between you and the Swimming: 


fo as to keep his mouth and noftrils free for breathing; and 
by a fmall motion of his hands may prevent turning, if he 
fhould perceive any tendency to it. 

“ athly, “that in frefh water, if a man throws himlelf on 
his back near the furface, he cannot long continue in that 
fituation, but by a proper action of his hands on the water. 
If he ufes no fuch aétion, the lege and lower part of the 
body will gradually fink till he comes into an upright pofi- 
tion; in which he will continue fufpended, the hollow of 
the breaft keeping the head uppermoft. . . 

« sthly, But if in this ereét pofition the head is kept up- 
right above the fhoulders, as when we ftand on the ground, 
the immerfion will, by the weight of that part of the head 
that is out of the water, reach above the mouth and noftrils, 
perhaps a little above the eyes ; fo that a man cannot long 
remain fufpended in water with his head in that pofition. 

“ 6thly, The body continued fufpended as betore, and 
upright, if the. head be leaned quite. back, fo that the face 
looks upwards, all the back part of the head being then 
under water, and its weight confequently in a great meafure 
fupported by it, the face will remain above water quite free 
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fhore ; it will fink to the bottom, and be eafily feen there, 
if the water isclear. It muft lie in the water fo deep as 
that you cannot reach it to take it up but by diving for it. 
To encourage yourfelf in order to do this, reflec that your 
progrefs will be from: ‘deeper to: fhallower water ; and that 
at any time you may, by bringing your legs under you, and 
ftanding on the bottom, raife your head far above the was 
ters then plunge under it with your eyes open, throwing 
yourfelf towards the egg, and endeavouring, by the action 
of your hands and feet againft the water, to get forward till 
within reach of it, In this attempt you will find that the 
water buoys you up againft your inclination ; that it 1s not 
fo eafy a thing to fink as you imagined; that you cannot 
but by active force get down to the egg. Thus you feel 
the power of the water to fupport you, and learn to con- 
fide in that power ;. while: your endeavours to overcome its. 
and to reach the egg, teach you the manner of aéting on 
the water with your feet and hands ; which ation is after- 
wards ufed in fwimming to fupport your head higher above 
water, or to go forward through ig? 


2 6 
As {wimming is a healthy exercife and a pleafant.amufe- Swimming: 


for breathing, will rife an inch higher every infpiration, and 
ment, and as a dexterity im it may frequently put it in aa pleafane 


fink as much every expiration, but never fo low as that the 
and ufc ful 


water may come over the mouth. 

‘ nthly, If therefore a perfon unacquainted with fwim- 
ming, and falling accidentally into the water, could have 
prelence of mind fuflicient to avoid ftruggling and plunging, 
and to-let the body take this natural pofition, he might con- 
tinue long fafe from drowning, till perhaps help would 
come ; for as to the clothes, their additional weight while 
immerfed is very inconfiderable, the water fupporting it 5 
though when he comes out of the water, he would find 
them very heavy indeed.” 


thod ‘The method of learning to fwim is as follows; The per- 


ing 
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fon muft walk into water fo deep that it will reach to the 
breaft. He is then to lie down gently on the belly, keep- 
ing the head and neck perfeétly upright, the breaft advan- 
cing forward, the thorax inflated, and the back bent; then 
withdrawing the legs from the bottom, and ftretching them 
out, ftrike the arms forwards in unifon: with the legs. 
Swimming on the back is {omewhat fimilar-to that. on the 
belly ; but with this difference, that although the legs sare 
employed to move the, body forwards, the.arms are gene- 
rally unemployed, and the progreflive motion: is derived from 
the movement of the legs, In diving, a perfon mutt clofe 
his hands together, and, prefling his chin upon his breatt, 
make an exertion to bend with force forwards. While in 
that pofition, he muft continue to move with rapidity under 
the furface ; and whenever he choofes to return to his for- 
mer fituation; he has.nothing to do but bend back his head, 
and he will immediately return.to the furface. ee 


man’s power to fave his own life and the lives of his fellow- 
creatures, perhaps of his deareft friends, it can neither be 
ufelefs nor uninterefting to confider. a few of the evolutions 
which a fwimmer muft be mafter of, that he move in any 
direGtion without difficulty, without danger, and. without 
being unneceflarily fatigued. 


There are feveral different ways of turning one’s felf sik tle os 
fwimming. You may do it in this way:. Turn the palm ofturn to ther 


the right hand outwards, extend the arm in-the fame man- en or 
Cites 


ner, and make a contrary movement with the left hand and 
left arm; then, by a gradual motion, incline your head and 
whole. body to the leit fide, and the evolution will be finifh- 
ed. There is another way which is eafier ftill: Bend your 
head and body toward that fide to which you are going to 
turn. If you with to-turn to the left, incline the thumb « 
and the right hand toward the bottom, bend the fingers of 
the right hand, flretch it out, and ufe it for driving away 
the water fidewife, or, which is the fame thmg, for pufhing 
yourfelf the contrary way. At the fame time, with your 
left hand, the. fingers being clofe, pufh the. water behind 
you, and all at once turn your body and your face to the 


_left, and the. manceuvre will be.accomplifhed.. If you with : 


to turn to the right, you muft do with your right hand 
what you did with-your left, and. with your left what you 
did with your right. You muift be: careful. when turning - 
yourfelf never to ftretch out your legs, and be fure that the - 
water be fo deep that you be.in no.danger of hurting your- - 
felf. 


exercife. 


SiGe ; 8 
When: you are fwimming on your belly, and-with to furn How to0- 
on your back, /draw your feet in quickly, and. throw»them turn from’ 


It is very common for novices in the art of fwimming to 
make ufe of.corks or bladders to. affift in. keeping the body 
above water.. 


qt ac- 


Some. have. utterly. condemned .the ule of 
thefe ; however, Dr Franklin allows: that they.may be of 
fervice for: {upporting. the body while one is learning what 
is called the. /roke,. or that manner of drawing in and ftri- 
king out the hands and feet that is neceflary to produce 
progreffive motion. ‘ But (fays he) you. will be no {wim- 
mer till you can place confidénce in the power of the: water 


to fupport you : I.would therefore advife the acquiring that. 


confidence in the firft place, efpecially, as 1 have known fe. 
veral who, by a little of the praétice neceflary for that pur- 
pofe, have infenfibly acquired. the-ftroke, taught .as it were 
by nature. 


up to. your breaft; then turn round your face to the fhore, 


“« The praGtice. I mean is this :.Choofing a.place where: 
zcon-the water deepens. gradually, walk coolly into it till it is: 


before you ;.ftretch .out your hands behind you,-and keep Nias aa 
C DACKs - 


your body firm and fteady. When you with to: turn from 
{wimming-on your back, fold. your. feet at once under your 
body.as.if you: were throwing them.to the.bottom,..and at 
the fame in{tant dart your body forwards, that you. may fall. 
upon your belly, 

Ii iwimming, the eyes ought to be turned towards héa- 


bend their head too, and thus the mouth.being too -deep in 
the water, may admit a quantity of it.in breaking ;.belides, 
the more the body is {tretched, it covers a greater part of 
the furface of the water, and confequently its fpecific gravity 
is lefs. Any perfon who will make the experiment will find 
q. Gt 


9 
paces 2 The eyes 
ven... This ‘isa moft important rule, and to the neglect of ought to 


it.many of the accidents: which befal {wimmers are owing.be turned * 


For when they bend ‘their. eyes downwards, they infenfibly ped ; 
1eavena. 


‘Swimming it Impolfible to dive while he keeps hie head ereé 
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eyes fixed on the heavens(a). 
The eafieft pofture in {wimming is lying on the back. 
When you with to {wim in this pofture, lay yourfelf {oftly 


f ook J 
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theback, on your back, and raife your breaft to the furface of the 
water, keeping your body extended in the fame line.. Put 
your hands eafily over the upper part of your thighs, and 
throw out your legs and draw them in alternately, keepihg 
them within two feet of the furface. In this way you may 
advance in any direétion you pleafe. You may perhaps not 
like having fo much of your head under water; there is, 
however, no. way of fwimming fo eafy, fo fafe, and fo little 
fatiouing, If you with to fwim with great rapidity, you 
may ufe your arms as well as your feet ; and you will find 
this the eafieft way of breaking the force of the waves. 

In fwimming on the back, one may advance forward as 
well as backward. For this purpofe the body mutt be kept 
ftraight and extended ; the breaft inflated, fo that the hol- 
low of the back may affume a femicircular form. The 
hands muft recline over the upper parts of the thighs. It 
is alfo neceffary to raife the legs one after another, and draw 
them in ftrongly towards the hams, and then leave them 
fufpended in the water. This way of fwimming is not only 
pleafant, but may ferve to reft you when fatigued. 

When you are tired with fwimming on your back and 
belly, you may fwim on one fide. When you with to do 
this, fink a little your left fide and raife your right ; you 
will immediately find yourfelf on your left fide. - Move 
then your left hand without either raifing or finking it; 
you have only to ftretch it and draw it back, as in a ftraight 
line, on the furface of the water. Independent of the plea- 
{ure which this kind of motion will give you, you will have 
the fatisfaction of feeing both fides of the river. 

It is poffible to fwim on the belly without the affiftance 
of the hands. Fer this purpofe you muft keep your breaft 
ere, your neck ftrsight, and fix your hands behind your 


1x 
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the affit. head, or upon your back, while you move forward by em- 


ance of the ploying your feet, ‘This way is not without its advan- 
hands. tages. It is an excellent refource when the arms are feized 
with a cramp, or with any indifpofition which makes it 
painful to exert them. ‘This in fome cafes may be prefer- 
able to {wimming on the back; for while in that attitude, 
one cannot fee before them without turning every inftant. 
If one of your legs be feized with a cramp, take hold of it 
with the hand oppofite to it, and ufe the other hand and 
leg to advance or fupport yourfelf. 

A very ancient and graceful mode of {wimming, is that 
of fwimming with the hands joined. When you with to 
put this in practice, join your hands, keeping the thumbs 
and fingers towards heaven, fo that they may appear above 
the water; then draw them back and puth them forwards 
alternately from your breaft, ‘This method of fwimming 
may be ufeful in feveral circumftances, but above all if you 
are entangled with grafs or weeds. Your hands will then 

rg Open. a paflage for you, 
With the | Asa perfon may fometimes have occafion to carry fome- 


hands cle- thing in his hand in fwimming, which he is anxious to pre- 
vated. 
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ferve from.the water, he may fwim eafily with one hand Sw! 


and hold a parcel in the other, as Cafar fwam with his 
Commentaries at Alexandria ; or one may {wim with both 
hands elevated. ‘To perform this well, the fwimmer mutt 
raife his breaft, and keep it as much inflated as he can, at 
the fame time that he fupports the arms above the water. 
It muft not be concealed, that this method of fwimming is 
attended with fome danger to one who is not dexterous at 
the art; for if one fheuld imprudently draw in his breaft, 
when his arms are raifed, he would immediately fink to the 
bottom. 


Si 


Every one knows that when a man plunges into the Hoy 
water, and when he has reached the bottom, he has nothing to 


to do but to give a {mall ftroke with his foot againft the 
ground, in-order to rife; but an experienced fwimmer, if 
he muiffes the ground, has recourfe to another expedient, 
which is very pretty, and which has not been confidered 
with fufficient attention. We fuppofe him at a confiderable 
depth, when he perceives that he cannot reach the bottom. 
In fuch a cafe, he firfts puts his hands before his face, at 
the height of his forehead, with the palms turned outwardly ; 
then holding the fore part of his arm vertically, he makes 
them move backwards and forwards from right to left; 
that is to fay, thefe two parts of his arms, having’the ele 
bow as a kind of pivot, defcribe very quickly, beth the 
hands being open, and the fingers joined, two {mall por: 
tions of a circle before the forehead, as if he would make 
the water retire, which he in fa&t does; and from thefe 
ftrokes given to the water, there refults an oblique force, 
one part of which carries the {wimmer upwards. — 

There are many artificial methods of fupporting one’s 
felf in water, but we have not room to defcribe them.— 
‘Vhofe who with to fee a fyll account of them may confult 
the Encyclopédie Methodique. 

Swimmine of Fifh. A great proportion of the inhabi- 
tants of the waters have an air-bladder, by whieh they poile 
themfelves. ‘I'heir movements chiefly depend upon their 
tail. See Comparative ANATomy, n° 147, 155; and 
IcHTHYOLOGY, n° 3. 

SWINDLER, a word which has been lately adopted 
into the Englith language, derived from the German word 
Sclwindel, “to cheat.’? Swindling has now become fo com- 
mon in feveral of the great towns of this country, that it is 
unfortunately too well known to require any defcription. 

SWINE, in zoology. See Sus. 


Swine-Stone. See Swine-Srone. 


SWINGING, a kind of exercife ftrongly recommended 


to perfons in confumption by fome phyfticians, and difap- 
proved of by others. See Menrcine, p. 224. 

SWING-rreeE of a waggon, is the bar faftened acrofs 
the fore-guide, to which the traces of the horfes are faft- 
ened. 

Swinc-Wheel, in a royal pendulum, that wheel which 
drives the pendulum. In a watch or balance clock it is 
called the crown-wheel, 

SWINGLE, in the fire-works in England,, the wooden 
{poke which is fixed to the barrel that draws the wire, and 

which, 


(4) An interefting queftion occurs here, which deferves to be confidered. Since the body, 


face, can be fupported with fo little exertion, 


when fpread upon the fur- 


and frequently without any at all, as in fwimming on the back, how comes 


it to pafs that a perfon when drowned finks and frequently rifes again fome time afterwards ? I'he reafon is this: In the 
a&t of drowning, the lungs are filled with water, and confequently the body, being fpecifically heavier, finks. It is well 
known that the human body contains a great quantity of air: this air is at firft compreffed by the water; and while this 
is the cafe the body remains at the bottom: but as foon as the air by its elafticity endeavours to difengage itfelf from the 


compreffion, the body is {welled and expanded, becomes fpecifically lighter than the water, 


the top. 


and confequently rifes to 
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which, by its being forced back by the cogs of the wheel, is 
the occafion of the force with which the barrel is pulled. 
- SWITZ, or Scnwerrs, the capital of one of the can- 
tons of Switzerland, to which it gives name, feated on the eaft 
fide of the lake Lucern, in N. Lat. 46. 55. E. Long. 8. 30. 

SWITZERLAND, orSwissERLAND; is bounded on the 
north by Swabia; on the eaft by Tirol; on the fouth by 
Savoy and the Milanefe; and on the weft by France, being 
about 260 miles long and 100 broad. It is divided into 13 
cantons, viz. Berne, Zurich, Schafhaufen, Bafil, Lucerne, Un- 
derwalden, Uri, Switz, Friburg, Zug, Soleure; Glaris, and 
Appenzel, See thefe articles. 

The Swifs were anciently called He/vetti ; and being fub- 
dued by the Romans, they continued in fubjeétion to that 
power till the empire declined, when they became a part of 
the kingdom of Burgundy. After that they fell under the 
dominion of the Franks, then of the Germans; but being 
oppreffed by the latter, they threw off the yoke, and ereét- 
ed feveral {tates and republics, which, at the treaty of Wett- 
phalia in 1648, were recognized as free and independent. 
The cantons of Switz, Uri, and Underwalden, having, as ear- 
ly as the year 1308, entered into a confederacy in the can- 
ton of Switz, and having alfo obtained their firft vi€tory, in 
1315, over Leopold archduke of Auftria in the fame can- 
ton, its name was given to the whole confederacy, which it 
ftill retains. The other cantons fucceffively acceded to this 
aflociation, but fome ef them not until upwards of 100 
years after. With refpec to the government and conftitu- 
tion of thefe cantons, fome of them are ariftocracies and 
{ome democracies. In the former, both the legiflative and 
executive power is lodged in the burghers or citizens of 
the capital of each canton; and of thefe there are feven, 
wiz. Zurich, Berne, Bafil, Friburg, Soleure, and Schaff- 
haufen ; an account of the moft important of which may be 
feen under their refpective names. In the others, the legif- 


lative power is lodged in the whole body of the people ; 


and every male above 16, whether mafter or fervant, has a 
vote in making laws and in the choice of magiftrates. For 
what concerns. the whole Helvetic body, there are dicts or- 
dinary and extraordinary : the former are held annually, and 
the others upon particular emergencies ; and both are fum- 
moned by the city of Zurich, which appoints the time and 
place of their meetings. Befides the general diets fince the 
Reformation, there have been particular diets of the two 
religions, at which all public affairs of confequence that re- 
gard the two parties are treated feparately ; for though a 
fenfe of their common intereft obliges them to ftudy to 
maintain the league and union, yet it is certain, that the 
mutual confidence between the cantons is in fome meafure 
joft through the zeal of each party for their partieular opi- 
nions, efpecially of the Roman Catholics. ‘The annual ge- 
neral diets are held always at Frauenfeld or Baden, princi- 

pally to regulate the affairs of the common hailiages. Lu- 
~ cern takes the lead of the Roman Catholic cantons, being 
the moft powerful of that denomination ; but Zurich, tho’ 
le{s powerful than that of Berne, takes the precedence of all 
the other cantons, both Proteftant and Popifh. Thefe can- 
tons do not make one commonwealth, but are fo many m- 
gependent ftates, united together by ftri& alliances for their 
mutual defence. The extraordinary diets or congreffes are 
held at Aldorf. Each canton ufually deputes two envoys 
beth to the ordinary and extraordinary, to which alfo the 
abbot and the town of St Gall, and the town of Biel, fend 
reprefentatives as allies. To the 13 cantons belong in com- 
mon. 21 bailiages, two towns, and two lordfhips. ‘The al- 
Hies, or incorporated places as they are called, are the abbot 
and town of St Gall, the three Grifon leagues, the repub- 
Xe of the Valais, the towns of .Muhlkaufen and Biel, the 
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principality of Neuenberg or Neufchatel, Geneva, ‘and the Switzer- 


bifhop of Bafil, Of thefe the abbot and town of St Gall, 
and the town of Biel, are regarded as members of the Hel- 
vetic body, but the reft only as allies. 

As to the air, foil, and produce of Switzerland, that part 
of the canton of Berne to the eaft of the lake of Geneva, to- 
gether with the cantons of Uri, Switz, Underwalden, Glaris, 
Appenzel, and part of the canton of Lucern, confilt of ftu- 
pendous mountains, whofe tops are faid to be from gooo to 
12,000 feet above the level of the fea, confifting of craggy 
inacceffible rocks, of which fome are quite bare, while others 
are always covered with ice and fnow. Among the moun- 
tains are many excellent medicinal and other fprings, cold 
and warm baths, water-falls, craggy precipices, deep narrow 


valleys, and caverns. They yield alfo a great variety of 


herbs, thickets, and buthes, in the upper parts; and in the 
lower, rich paftures and woods. The higheft are thofe in 
the canton of Uri. Many of the valleys are covered with 
lakes, or watered by brooks and rivers. In fome of them 
are towns, villages, woods, vineyards, and corn-lands. Both 
on the mountains and in the valleys the air is extremely 
cold in winter; but in fummer it is very, pleafant, cool, and: 
refrefhing on the former, but exceffi hot in the latter. 
Sometimes it is winter on the north fide of a mountain when 
it is fummer on the other; nay, flowers may be gathered 
fometimes with one hand, and {now with the other. Pro- 
digious maffes of ice and fnow often fall from them in 
winter, and do a great deal of damage (fee Guacrer) ; and 
moft of the ftreams and rivers take their rife from the thaw- 
ing of the ice and {now on their fides andtops. From the 
rifing or defcending of the clouds, with which they are com- 
monly enveloped, the inhabitants can, for the moft part, 
pretty exaétly foretel the changes of the weather; fo that 
they ferve them inftead of weather-glaffes. The other and 
lower parts of Switzerland are very pleafant and fertile, 
being diverfified with vineyards, corn-fields, meadows, and 
pafture-grounds. The mountains in thefe are but mole-hills 
in comparifon of the others : there is neither {now nor Ice on 
them in fummer; and they frequently afford not only good 
pafturage, but arable ground. Many petrifaCtions are found 
both among thefe and the others, with a variety of fofflls. 
The {ands of the rivers yield gold-duft, particularly thofe of 
the Rhine, the Emmet, and the Aar, the Reufs, the Arve, 
and the Inn. ‘The metals of this country being general- 
ly found to be brittle, the only mines that are worked are 
a few iron ones. In the lower parts of Switzerland they 
fow rye, oats, barley, fpelt, flax, and hemp. Wines of va- 
rious forts are alfo produced in fome of them, with a varie- 
ty of fruits. Of wood for fuel and other ufes there is ge- 
nerally plenty ; in fome places, however, they are obliged. 
to burn fheeps dung, and in others a kind of heath and {mall: 
fhrubs. In the valleys they cultivate faffron with fuccefs. 
The Switzers derive their principal fabfiftence from their 
flocks and herds of cattle, which in fummer graze upon the 
mountains. Their cheefe is much efteemed, efpecially that 
of Berne and Griers in the canton of Friburg. Great 
numbers of horfes are alfo bred here, and bought up for the 
French cavalry. Befides the above mentioned rivers, the 
Rhone and the Tefin have their fources in this country. 


The lakes are very numerous; but the chief are thofe of 


Geneva, Neufchatel, Biel, Zurich, ‘Chun, Brien, Conftance,. 
and Lucern. Both rivers and lakes abound with fith, and: 
afford a cheap. water-carriage. Switzerland is not fo popu- 
lous as many other countries in Europe ; and the Popifh can- 
tons lefs fo than the Proteftant. ‘The total: number ef the 

inhabitants is computed at two millions. 
The language generally fpoken here isthe German, in: 
which alfo all public affairs are tranlatted ;, but in thofe: 
parts: 


land. 


Switzer- 
dand, 


- 


§ wi 
parts of the country that border on Italy or France, a cor- 
‘upt French or Italian prevails, ‘The two predominant re- 
ligions are Calvinifm and Popery. Of the former are the 
cantons of Zurich and Berne, the town of St Gall, Geneva, 
‘Muhlhaufen, and Biel, the principality of Neufchatel, the 
‘greater part of Bafil, Schaffhaufen, the country of the Gri- 
fons, the Thurgau, ‘Teggenburg, Glaris, and the Rhine val- 
ley ; the frontiers of Appenzel, with a {mall part of Solo- 
thurn, and fome places in the countries of Baden and Sar- 
‘gans. ‘The reft of the Swifs cantons, allies and dependents, 
‘are Popith. For the education of youth there is an univer- 
fity at Bafil, and academies at Zurich, Berne; Laufanne, and 
‘Geneva, befides gymnafiums and {chole illuftres, both in the 
Popifh and Proteftant cantons. ‘I'here are alfo focieties a- 
mong them for the improvement of the German language 
rand the fciences. 

The principal manufa€tures are {nuff and tobacco, linen 
‘of feveral forts, lace, thread, filk, and.worfted ftockings, 
meckcloths, cotton ftuffs, gloves, handkerchiefs, filks of feve- 
val forts, gold and filver brocades, a variety of woollen manu. 
faGtures, hats, paper, leather of all forts, earthen wares, por- 
«elain, toys, watches, clocks, and other hardwares, &c, 
The trade of Switzerland is greatly promoted by many na- 
wigable lakes and rivers. In fome of the above manufaétures, 
and in.cheefe, butter, fheep, horfes, black cattle, hides, and 
fins, the exports are confiderable; and as the imports are 
chiefly grain and falt, with fome American and A fiatic goods, 
there is probably a large balance in their favour. In fome 
parts of Switzerland drefs is reftrained by fumptuary laws. 

The public, revenues are in general very inconfiderable, 
arifing chiefly from the aufual regalia, appropriated every- 
where to the fovereign, the demefnes, and public granaries, 
voluntary contributions, the fale of falt, and a land-tax ; in 
the Proteftant cantons, from the church-lands alfo that were 
feized at the Reformation. Except in Zurich, Berne, Bafil, 
and Schaffhaufen, where the people are more induttrious, 
shave a greater trade, and are richer than in the others, they 
alcfray the ordinary charges, and that is all. 

‘The cantons never keep any ftanding troops, except for a 
few garrifons; but their militia is reckoned to be the beft 
soiled of any in Europe. Every male from 16 to 60 is 
enrolled, and about one-third of them regimented. ‘I'hey 
mutt all provide themfelves with arms, clothing, and accou- 
trements, and appear on the ftated days for exercile ; and the 
feveral cantons and diftri@s muft be furnithed with a fuffic}- 
ent train of artillery, and all the other implements of war. 
The Switzers of the feveral cantons are allowed to engage 
in the fervice of fuch foreign princes and ftates as are in aili- 
ance with thofe cantons, or with whom they have made a pre- 
vious agreement. Such ftates, paying an annual fubfidy to the 
ref{pective cantons, are allewed to make levies. Every man 
enlifts voluntarily, and for what number of years he pleafes ; 
at the expiration of which he is at liberty to return 
home. A. great many thus always returning from foreign 
fervice, Switzerland:is never unprovided with able and ex- 
perienced officers and foldiers. With refpe& to their cha- 
racter, they are a brave, honeft, hofpitable, hardy people 
wery true to their engagements, friendly, and humane. In 
fhort, there is not a people in Europe whofe national cha- 
racter is better. In their perfons they are generally tall, 
robuit, and well-made; but their complexions are none of 
the beft, and thofe that live in the neighbourhood of the 
mountains are fubjeét to wens. The women are faid to be 
generally handfome and well-{haped, fenGble and modett, yet 
frank, eafy, and agreeable in Converfation. Few of the 
peafants are miferably poor; many of them are rich, efpe- 
said in the Proteftant cantons, and that of Berne in parti- 
Car 
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ring made to’ turn round in’a 
Thefe are ufed when a fhip lies at. 
that they may turn”? 


SWIVELS, a kind of 
ftaple, or other ring. 
her moorings ; alfo in tedders for cattle, 
round without unwarping the tedder, 

Swirkrze-Cannon, is a {mall piece of artillery belonging to 
a fhip of war, which carries a thot of half a pound, and is 
fixed in a focket on the top of the fhip’s fide, ftern, or bow, 
and alfo in her tops. The trunnions of this piece are con- 
tained in a fort of iron crotch, of which the lower end ter- 
Minates in a cylindrical pivot refting in the focket, fo as to 
{upport the weight of the cannon. "Ihe focket is bored in 
a flrong piece of oak, reinforced with iron hoops, in order 
to enable it to fuftain the recoil. By nicans of this frame, 
which is called the /qwivel, and an iron handle on its caf’ 
cable, the gun may be direGed by the hand to any objec. 
It is therefore very neceflary in the tops, particularly: when 
loaded with mufket-balls, to fire down on the upper decks 
of the adverfary in a@tion. 

SWOONING. See Mepicine, n° 274. 

SWORD, an offenfive weapon worn at the fide, and fer- 
ving either to cut or flab. Its parts are, the handle, guard, } 
and blade ; to which may be added the bow, feabbard, pum- | 
mel, &c. 

Swvorp of State, which is borne before the king, lords, 
and governors of counties, cities, or boroughs, &c. Foe 
or before the king, it ought to be-carried upright ; the hilt 
as low. as the bearer’s waift, the blade up between his eyes. 
For or before a duke, the blade mutt decline from the head, 
and be. carried between the neck and the right fhoulder. 
For or before anyearl, the blade is to be carried between the 
point of the fhoulder and the elbow: and for or before a ba- 
ron, the blade is to be borne in the bend of the arm. This 
ceremonial form ‘no lefs denotes the dignity of a governor 
than the coronet fet on his coat of arms. 

Sworp-Fifo. See Xipuras. 

SWORN sroruers (fratres jurati), perfons who, by 
mutual oath, covenauted to fhare each others fortune. For- 
merly, in any notable expedition to invade and conquer an 
€nemy’s country, it was the cuftom for the more eminent fol- 
diers to engage themfelves by reciprocal oaths to fhare the 
rewards of their fervice. This praétice gave occafion to the 
proverb of /worn brothers or brethren in iniquity, becaufe of 
their dividing plunder and fpoil. : 

SYCAMORE-rreg, in betany. See Acer. 

SYCOPHANT, an appellation given by the ancient Ax 
thenians to thofe who informed of the exportation of figs 
contrary to law; and hence it is ftill ufed in general for all in- 
formers, parafites, flatterers, cheats, &c. 

SYDENHAM (Dr Thomas), an excellent Englifh phy. 
fician, was the fon of William Sydenham of Winford Eagle 
in Dorfetfhire, and was born there about the year 1624, 
He ftudied at Magdalen-hall, Oxford; but left that univer. 
fity when Oxford was garrifoned for king Charles I. and 
went to London: where, becoming acquainted with Dr 
Thomas Cox, an eminent phyfictan, that gentleman perfua- 
ded him to apply himfelf to the fludy of phyfic ; according. 
ly, after the garrifon was delivered up to the parliament, 
he retired again to Magdalen-hall, entered on the ftudy of 
medicine, and in 1648,was created bachelor of phyfic. Soon 
after, he was made a fellow of All-Souls college, and conti- 
nued there feveral years: when, leaving the univerfity, he 
fettled at Weftminfter, became dottor of his fachity at Cams 
bridge; grew famous for his practice ; and was the chief 
phyfician in London from the year 1660 to 1670; at which 
period he began to be difabled by the gout. He died in 
1689. Hi works are highly efteemed both at home and 
abroad. me, famous for his cool regimen in the fmall. 
pox ; for giving the bark after the paroxyfin in agues ; ri 

or 


mee [ 
ce- for his ufe of landanum. He regulated his praftice more 
| ~by his own cbfervations and inquiries, than by the method 
ether of his predeceffors or contemporaries. | 

SYDEROPCCILUS, in natural hifory, the name of 
a flone mentioned by the ancients. It was found in Ara- 
bia, and feems to have. obtained this name from its being 
fpotted with a ferruginous colour. ‘The defcriptions of the 
ancients are, however, in this, as in many other inftances, 
too fhort to fuffer us to guefs what ftone they meant.— 
This might poffibly be a granite with {pots of this peculiar 
colour. : ; 

SYENE, an ancient city of Ezypt, fituated, according to 
Mr Bruce, in north latitude 24° 0 45”. Pliny and Strabo 
both fay that it lay direétly under the tropic of Cancer. 
Whether Mr Bruce’s authority be fufficient to overturn the 
evidence of Pliny and Strabo, we fhall leave to others to de- 
termine. 

Syene is remarkable for being the place where the firft 
attempt was made to mealure the circumference of the 
earth. This was done by Eratofthenes, whom Ptolemy 
Euergetes had invited from Athens to Alexandria, In 
this attempt two pofitions were aflumed, viz. that Alexan- 
dria and Syene were exactly 5000 ftadia diftant from each 
other; and that they were precifely under the fame meti- 
dian; but both thefe are denied by Mr Bruce, who has 
made many obfervations.on the fubje&t, which our limits 
will rot allow us to take notice of at prefent. He tells us, 
that there is at Afum an obelifk ere€ted by Ptolemy Euer- 
getes, the patron of Eratofthenes, without hiero.lyphics, 
dire@ly facing the fouth, with its top firft cut into a nar- 
row neck, then fpread out like a fan into a femicircular 
form, with pavements curioufly levelled to receive the fhade, 
and make the feparation of the true fhadow from the _pe- 


numbra as diftin@ as poffible. This is fappofed by Mr 


Bruce to have been conitru€ted with a defign to vary the 
experiment of Eratofthenes with a larger radius; and the 


inquiry concerning the dimenfions of the earth, in our au- 
thor’s opinion, was the occafion of many obelifks being 
ereéted in this kingdom 3 a demonftration of which is, that 
the fizure of the top is varied; being fometimes very fharp, 
and fometimes a portion of a circle, in order to get rid of 
the great impediment arifing from the penumbra, which 
makes it difficult to determine the length of the fhadow 
with precifion. It is now called Afouan. 

SYLLA (Lucius Cornelius), was defcended from the il- 
luftrious family of the Scipios. His behaviour in his young- 
er years by no means correfponded with the excellent edu- 
cation which he had received. But debauchery, inftead of 
bringing along with it infamy and ruin, its ufual attendants, 
ferved only to increafe the wealth of this fortunate Roman ; 
for Nocopolis, a rich courtezan, whofe affections he had 
gained, left him heir to her great. eftate.—He learned. the 
art of war-under Marius, whom he attended to Numidia in 
quality of queftor. ‘though hitherto unaccuftomed to arms, 
he became in a fhort time the moft fkilful foldier in the ar- 
my, while by his polite and obliging behaviour he gained 
the love and efteem of every body. His courage and dex- 
terity contributed a great deal towards the fuccefs of the 
war ; it was his eloquence in particular that perfuaded Boc- 
chus to deliver up Jugurtha. He ferved afterwards in the 
focial war, where his actions entirely eclipfed thofe of every 
other commander.. As a reward for this condué he was 
raifed to the pretorfhip. It is pretended by fome that 
Sylla purchafed this dignity ; and that when he threatened 
one day to make ule of the powers of Ais effice againtt 
Strebo the father of Pompey, that Roman replied with a 
fmile, “ You are in the right to fay fo; your office is cer- 
tainly yours, fince you purchafed it.” Be this as it may, 
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after the conclufion of the focial war he was made conful, | 
and foon after declared general of the army which was to 
be fent ayainft Mithridates king of Pontus. Marius, at 
that time the moft renowned of the Roman generals, ex- 
pected that the management of this war would have been 
committed to him, and was therefore much exafperated at 
the difappointment. 'The people were perfuaded by his in- 
trigues to reverfe the former decree, and fubftitute him in 
place of Sylla. - Upon this he fent down officers to take 
the command of the army; bnt Sylla by this time had 


gained over the foldiers ; who, inftead of obeying the de-, 


cree of the people, flew Marius’s officers, and intreat- 
ed Sylla to lead them inftantly to Rome. Accordinz- 
ly he entered the city {word in hand, flew Sulpicius the con- 
ful, obliged Marius to flee, new-modelled the laws, and af- 
terwards marched into the Eaft, and immediately laid fiege 
to Athens ; for that city, together with the reft of Greece, 
had fallen into the power of ‘Mithridates. He wrote to 
the Amphyétions, who were afembled at Delphi, to fend 
him all the gold which was depofited in the temple of A- 
pollo, becaufe he ftood in need of money ; promifing, at the 
fame time, to reltore it again at.the end of the war. When 
he received this treafure, he obferved, with an air of rail- 
lery, that he now no longer defpaired of victory, fince the 
gods themfelves furnifhed him with money to pay his troops. 
Famine foon obliged the Athenians to think of a furrender. 
Tveir ambafladors waited on Sylla, and began to harangue 
about Thefeus and Codrus, and Marathon and Salamis, 
—when he interrupted them, and exclaimed, ‘ Go, repeat 
thefe fine orations in your fchools ; 1 have come hither, not 
to learn your hiftpry, but to chaétife rebels.” Athens was 
at laft taken by aflault, and Sylla was upon the point of 
deftroying it, when he recollected its ancient glory, and 
{pared (as he faid) the living for the fake of the dead. Af- 
ter burning the Pireus, he gained two decifive victories over 
the generals of Mithridates. In the fecond battle, which 
was fought at Orchomenus, he was almoft defeated; his 
troops began to flee, when, leaping from his horfe, he 
{natched una ftandard, and advanced egainft the enemy, 
crying out, ‘ 1 will die here glorioufly; and, foldiers, when 
you are afked where you abandoned your general, an{wer, 
At Orchomenus.”? ‘This reproach recalled the courage of 
the Romans; they followed him to the charge, and gained 
a complete victory. Mithridates, humbled by thefe difaf- 
ters, fent ambafladors to fue for peace. 

Mean time Cinna had declared againft Sylla in Italy; and 
Marius returning from banifhment, had taken the mott fe- 
vere vengeance on all his enemies. Sylla was declared a 
traitor; his laws were reverfed, his friends murdered, and the 
government new-modelled, ‘The news of thefe tranfactions 
induced Sylla to conclude a treaty with Mithridates, and 
march direGly to Rome. His approach terrified the Ro- 
mans. Marius and Cinna were both dead; but the con- 
fuls made vigorous preparations to oppofe him. A civil 
war was begun; but Sylla in the end fubdued all his ene- 
mies, and entirely ruined. the Marian faction. He entered 
Rome at the head of his victorious army, and publicly af- 
fumed the furname of Happy. Happy, indeed, had he ceafed 
to live when he ceafed to conquer. ‘he remainder of his life 
contains nothing elfe but a catalogue of the moft abominable 
cruelties. He declared that every one who expected par- 
don for their late offences, muft gain it by deftroying the 
enemies’of the ftate. The fword of the affaffin was thus 
unfheathed, and murder encouraged as the path to power 
and diftin@tion. The nobleft ot the Romans were every- 
where maflacred; flaves were rewarded for cutting off their 
matters ; children were feen dragging their parents to exes 
cution ; and brothers claiming a recompenfe for the mur- 
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der of brothers. Sylla ordered 8000 wretches, who had 


{ 
6) 1am tbrown themfelves upon his clemency, to be butchered in 
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the Campus Martius. In the meantime he entered the fe- 
nate-houfe, and began to talk with great coolnels about his 
exploits, The fenate, alarmed at the horrid outcries of the 
fufferers, at firft thought that the city was given up to be 
plundered ; but Sylla j informed them, with an unembarraffed 

air, that it was only fome criminals punifhins by his orders, 
and that they needed not be apprehenfive about their own 
fate, 

To carry on thefeicruelties with the appearance of juftice, 
he commanded the people to ele& him dictator. He kept 
this office for mare than two years; and then, to the amaze- 
ment of all, laid it down, and dered to fland his trial be- 
fore the people. Soon afterwards he retired into the coun- 
try, and plunged headlong into every kind of debauchery. 
Nor did he relinguith his cruelty together with his power : 
His wife falling ill in the mid% of a a fumptuous feaft, he di- 
vorced her immediately ; and ordered ber to be carried 
away, left her death fhould interrupt the feftivi ity of his houte. 

He died of the morbus pedicularis. in the 6oth year of 
his ase. His body, accor. ling to his orders, was. burnt. 
A little before his death he wrote his epita all: the tenor 

of which was, that no man had ever exceeded lt in doing 
good to his friends or injury to ‘his enemics. 

His ‘dee was elegant, his air noble, his manners eafy 
and apparently fincere: He was fond of pleafure, but 
fonder of glory; indulging without fcruple in fenfual de- 
lirhts, but never fufferinys Bete to interrupt his ferious bu 
finefs: He was eloquent, liberal, cratty, infinuating ; a pro- 
found matter of diffimulation ; he fpoke of himfelf with mo- 
defly, while he lavithed praifes on every other perfon: He 
ftooped: even to an acquaintance with the meaneft foldier, 
and conftently adapted himfelf to the humours, purfuits, and 
opinions, of thofe with whom he converfed.. Such was his 
character during the earlier part of his life; but when fuc- 
cefs had raifed him above the neceflity of diffimulation, he 
difplayed a hideous train of vices, which-his ambition had 
formerly taught him to conceal.—It was Sylla who reco- 
vered the works of Ariftotle at the taking of Athens. 

SYLLABLE, in grammar, one or more letters pronan: 
ced by a fingle jimpuille of the voice, forming a complete 
found, and conftituting a word ora part of a word. No 
fingle letter can form a fyllable except a vowel. The 
longeft fyllable in the Envlifh language is the wor d flrength. 

T he moit natural way of dividing ote into fyllables is, 
to feparate all the fimple founds of which any word confifts, 
fo as not to Uivide thofe letters which are joined clofe toge- 
ther aecording to the moft accurate scoiniihale 

SYLLABUB, a kind of compound drink, moft ufual 
in the fammer feafon ; ordinarily made of white wine*and 
fugar, into which is fquirted new milk with a fyringe or 
wooden cow. Sometimes it 1s made of canary in lieu of 
white wine; in which cafe the fugar is fpared, and a little 
lemon and nutmeg are added in lieu of it. ‘lo prepare it the 
belt way, the wine and other ingredients, except the milk, 
are to be mixed over night, and the milk or cream added in 
the morning. The proportion is, a pint of wine to three 
of milk. For 

SYLLABUB, whipt, to half a pint of white wine or Rhe- 
nifh is put a pint of cream, with the whites of three eggs. 
This they feafon with fugar, and beat with birchen rods, or 
work with a fyringe. ‘The froth is taken-off as it rifes, and 
put ‘into a pot 5 where, after flanding to fettle two or three 
hours, it is fit to eat. 

SYLLABUS, in matters of literature, denotes a table 
of contents, or ‘an index of the chief heads of a book or 
dif{courfe, 
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SYLLOGISM, in logic, an arowment or term of rea- 
coniifting of three propofitions; the two firft of 
See Liew 


foniag, 
which are called premifes ; 3 thelalt, the conclufon. 
ee; Part gi 

SYLVIA, in natural hiftory, a new genus of birds, be- 
longing to the order of pafleres, formed by Dr Lat biter: by 


limiting the motacilla to the waxtail, and arranging the 


5 
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other [pectes, formerly clafled under that genus, under the- 


fylvia. 

‘The motacilla he thus de(cribes: The be2k is fubulated, 
flender, and fomewhat indented at the point. The tongue 
feems torn at the end, and the tail is long. te thug cha- 
racterizes the fylvia: Che beak is fubulated, ftraight, and 
forall ; the mandibles are nearly.equal. ‘he noltrils are obo- 
vate, and a little deprefled. ‘he exterior toe is joined at 
the under part to the bafe of the middle:'one. The ton me 
is cloven, and the tailis {mall. He makes 13 fpecies of the 
motacilla, and 174 foecies of the fylvia. See] Moracitta. 

SYMBOL, a fign or reprefentation of fomething moral, 
by the ficures or properties of natural things. Hence fym- 
ha are of various kinds ; as hierog! ly phics, types, enigmas, 

rables, po les, &c. 

SY? VIM CHUS, a citizen and fenator of ancient Rome, 
aia confal in ihe year 391, has left us ten books of epiftles.; 
from which, as well as from other things, we colleét, that 
he was a warm oppofer of the Chriftian religion. He was 
banifhed from Rome by Valentinian on fome account or 
other, but afterwards recalled and received into favour by 
Theodchus. s\mmianus Marcellinus ipeaks of him 
man of great learning and modefty. Scioppius, Pareus, and 
other learned men, have written notes upon the epittles of 
Symmachus: we know of no later edition of them than 
that of Frankfort, 1642, vo. Ambrofe bifhoo of Milan 
wrote againit Symmachus, and fo did the Chriltian poet, 
Prudentius. 

SYMMETRY, the juft proportion of the feveral parts 
of any thine, fo as to compofe a beautiful whole. 

SYMMETRY, in painting. See Paintine, Part 1. Se@. 
cB 8 bs 

SYMONDSBOROUGH, a remarkable Jarge barrow 
of Flints, near Wellington in Devonfhire, in-the northern 
extremity of Hemyock. The common people have a no- 
tion that a kine called Symon was buried here. ‘The tradi- 
tion of the country plainly fhows that it was the burial- place 
of fome perfon or perfons of eminence. 

SYMPATHETIC, fomething that ats or 1s aéted up- 
on by fympathy. Thus we iay, fympathetie difeafes, inks, 
&c. 

Srmpatuesic Inks. See Sympathetic Inx. 

SYMPATHY, an agreement of affe€tions and inclina» 
tions, or a conformity of natural qualities, humours, tempe- 
raments, which make two perfons delighted and pleaied 
with each other. 

Sympartuy, alfo denotes the quality of being affeted by 
the affection of another ; and may fubfift either between dif- 
ferent perfons or bodies, or between different parts of the 
fame body. It is either fimilar or diffimilar ;. fmuilar, whea 
the affeCiion or ation in the fympathifer is fimilar to the af- 
fection or a¢tion in the fympathant; and diffiimilar, when thofe 


are different.——Sympathy, too, is often an imitative faculty, 7 


femetimes involuntary, frequently without conf{ciou{nels : 
thus we yawn when we fee others yawn, and are made to 
laugh by the laughing of another. 

Sympathy, according to Dr Jackfon *, relates to the opé- « 
rations of the affe€tions of the 


1. The paffions and affections of the mind produée in the 


body different fenfatious and impreffions, and, as fympathies 


of 


mind, to the operations ofoal 
the imagination, and to the affeétions of the external fenfes. thy, 
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by. of contciontnels, determine in general the fpirits fo thofe his perfeverance and earnefinefs (and not any occult opeta- Sympathy, 


Symphoutae 


parts which labour moft, or are moft apt to be affecred. 
Thus fear and anger determine to the heart ; luft to the eyes, 
&e.} joy, pity, wonder, and the like, to the head. See Pas- 
STON, page 14. 

"The affeétions of the mind of one perfon will often work 
upon the fpirits of many. Thus whole companies are fome- 
times difpofed to be fad and melancholy, or merry and jo- 
vial, when any one is prefent much inclined to either of 
thofe fates of mind ; and it has been obferved, that old peo- 
ple, who have loved the company of the young, and have 
been converfant continually with them, have generally lived 
long. But young people muft not conclude from this, that 
the company and converfation of the grave and old will ope- 
rate wpon their living and fenfitive principle, thro’ the aftec- 
tions of their mind, and difpofe them to be fhort-lived. On 
the contrary, by thus improving their underftanding, they 
will be-more enabled to fortify their conftitution and refit 
the ravages of youthful indulgence. 

It may alfo be further obferved, that thofe tender fympa- 
thetic affe€tions which lay hold.ot the mind, at the repre- 
fentation of theatrical performances, originate from the 
fame principle, while they are to be confidered as the furett 
teft of juft execution in the actor, and of the expreflive lan- 
guage of the author. Indeed all flage-effe& depends on 
fympathy. : 

Tt has been faid, that the paffions of the mind are occa- 
fionally infe€tious, particularly fome of them. ‘Thus fear 
and /bame are fometimes very iuddenly fo. We frequently 
may have occafion to fee, that the ftarting of one will make 
another ready to flart. Again, when one man is out of coun- 
tenance in company, others will often blufh in his behalf. 
However, the ferious paffions may furely be fo under the 
controul of reafon as to refift infe€tion, whatever may be 
the cafe of temporary, mufcular, or nervous attraction. 

2. Our author is inclined to think, that a conneétion be- 
tween the affeAions and fenfations of the female mind and 
uterus, is very materially concerned in the procefs of gene- 
ration, and probably can «tone give efficacy to thofe actions 
and impreffions fubfervient to conception, through the fym- 
pathizing affeCtions of the-mind. But this is a fubjeét of 
which we know fo litue, that the fpeculations of even the 
moft diftinguifhed philofophers refpeGting it have been no- 
thing but the wild ravings of imagination. 

With refpect to the depravity and force of the imagina- 
tion in the produétion of fympathies, they always operate 
mott upon * weak minds and {pmts, and therefore moft on 
women, {uperftitious and, fearful perfons, fick people, chil- 
dren, and young creatures.” “I heir effects, however, 
fometimes fail to appear, becaufe they are encountered and 
overcome by the mind and fpirit before they work any ma- 
nifelt effects.’’ 

Such effeéts are obviated upon the fame principle which 
eftablifhes the prevention ot bodily difeale: “ for in infec- 
tion and contagion froin body to body (as, for example, du- 
ring the plague), the mia(ma may be received ; but from the 
firenoth and good difpotition of th- body, it 1s expelled and 
wrought out-before it has had fufficient time to form the 
aifeate.”’ 

It has been faid, and many are of the opinion, that the 
force of imagination doth often forward the end propo- 
fed. Thus, for initance, it has been put as a quetion, 
«+ Whether a man, when he conftantly and ftrongly believes 
that fuch a thing fhall be (as that fuch a one will love him, and 
the like), helps any thing to the effeCting the thing defired ?”” 
Certainly not in the manner which has been advanced, 
nainely, “ by a fecret operation on the {pirit of another.” 
Lf he ducceeds, it 1s either becaule he perfevered, or becaufe 


tion) makes him at length be attended to. 

‘here is not 2 doubt but the force of imagination often 
gives energy to our ations. It may, however, unlefs we 
are much on our guard, eafily delude us afide from reafon. 
It has been the tree which has yielded the fruits of fuperitt- 
tion in former times, and which has often fed the human 
mind with the moft extravagant notions of fympathy. Sym- 
pathies of this kind, fuch as the power of charms, and: the 
like, are now pretty generally exploded. 

3. ‘Lhe five fenfes, hearing, ta/fting, fmelling. feeling, 
and feeing, are con{cious ot a fympathetic impreflion from 
odious objets. “1. A difagreeable found will fet the 
teeth on edge, and make all the body fhiver. 2. The {wal- 
lowing of a naufeous medicine will be attended with a fha- 
king of the head and neck. 3. Difazreeable {mells produce 
nearly the fame effect, which are lefs perceived, becaufe 
there is a remedy at hand by ftopping the nofe. 4. If you 
come fuddenly out of the fun into the fhace, the fenfe of 
feeling is difturbed by a chillnefs or fhivering of the whole 
body. 5. And even fudden darknefs produces a propenfity 
to fhivering. : 

There is a very apparent reafon why a fympathy fhould 
take place between the eyes. Hence cheir motions are fyn- 
chronous. It may be faid, that cuftom and habit difpofe 
the eyes to move one and the fame way; “ for when one 
eye moveth towards the nofe, the other eye moveth from the 
nofe.”” 

Though the eyes are by nature prone to move in ¢on- 
cert, cuftom will, however, deftroy this natural concert, and 
produce the contrary effe&t. ‘Thus fome people can fquint 
when they will. Our author therefore gives this caution to 
mothers and nurfes: “ Let them not fuffer infants to fit 


with a candle placed behind them ; for both their eyes will 


be difpofed to move outwards, as affecting to fee the light of 
the candle, which may bring on the habit of {quinting.’? 

It appears asa quality in the fenfes of hearing and fee- 
ing, * that the inftrument of each feparate fenfe has a fym- 
pathy and fimilitnde to that which giveth the reflection.” 
"Chus it has been obferved, “ that the eye will fympathize 
with a cryftal glafs or water, and the ear with caves and fuch 
hollow places as are fuited to report echo.” 

Sympathies have been compared to unifons of found in 
mufic. Unifons of found produce agreeable fympathetic 
feelings ; the reverfe produce difazreeable feelings. ‘* All 
concords and difcords of mufic are (no doubt) fympathies 
and antipathies of found.”? Moreover, “ they are {aid to 
work as well by report of found as by motion.” 

The moft agreeable as well as odious objects operate ina 
fecondary way, im producing thofe fympathetic impreflions 
and 2étions which they commonly give rife to. /An in- 
creafed fecretion of faliva often takes place at the fight of a 
favourite difh: and the running of water from a bottle, 
or otherwife, will fornetimes affect individuals of a particu- 
lar temperament, with an involuntary propenfity to void urine. 

Many have attempted to account for the remarkable fym- 
pathy which takes place between parts of the body feem- 
ingly unconneéted with each others; but as thefe attempts 
are merely conje€tures, without any folid principles to reft 
on, we pals them over as the dreams of ingenious men. It 
would be fortunate for {cience, if men would confine them- 


{elves to thofe fubjeéts which can be known, and never draw 


conclufions till they have eftablifhed principles. 

SYMPHONIA, in botany; a genus of plants, belong- 
ing to the clafs of monodelphia, and order of pentandria.— 
There is one piftil. ‘The corolla is globular, and the berry 
five-celled. ‘Lhere is only one {pecies yet difcovered, the 
globulifera, 
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ene’ mananead 


Symphory 


Synagogue. 


“Jour. It grows on the banks of rivers, 
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SYMPHONY, in mufic, properly denotes a confonance 


or concert of feveral founds agreeable to the ear, whether 
vocal or inftrumental, called alfo harmony, See Harmony. 

SYMPHYSIS, in anatomy, one of the kinds of junc. 
tures or articulation of the bones. See ANATOMY, n?2. 

Cutting the Srupursis of the Pubes. See Mipwirery, 
Part II. Chap. VII. 

SYMPHYTUM, comrrey, in botany: A genus of 
plants belonging to the clafs of pentandria, and order of 
monogynia ; and in the natural fyftem, ranging under the 
4ft order ofperifolie. The limb of the corolla is tubular 
and ventricofe, and the throat is fhut with awl fhaped rays. 
There are three f{pecies ; the officinale, tuberofum, and ori- 
entale.—-The officinale is a Britith plant. The ftem is 
about two feet high, round, branched, green, and rough, 
The radical leaves are very large and rough; thofe on the 
ftalk are’ decurrent, and alternate. ‘The flowers grow on 
loofe {pikes, and are either of a yellowith or purple co- 
and flowers from May 
to O&ober. 

SYMPLOCE, cvu7rxn, in rhetoric, a fizure, where 
the fame word is repeated feveral times in the beginning and 
end of a fentence, including the ANAPHORA and EPITRO- 
PHE: thus, Quis legem tulit? Rullus. Quis majorem populi 
partem fuffragiis privavit ? Rullus. Quis comitiis prafuit ? 
Idem Rullus. : : 

SYMPLOCOS, in botany: A genus of plants belong- 
ing to the clafs Of polyadelphia, and to the order of palyan- 
dria; and in the natural fyitem ranzing under thofe the 
erder of which has not been determined. The calyx 
is quinquefid and inferior: the corolla is pentapetalous : 
the ftamina are attached to the tube of the corolla in a 
fourfold feries. Only one fpecies, the martinicenfis, is men- 
tioned by Linnzus ; but l’Heritier of the Academy of Sci- 
ences at Paris had added four more, the ciponima, arechea, 
tinétoria, and alftonia. 

SYMPOSIARCH, in antiquity, the direGtor or ma- 
nager of an entertainment. This office was fometimes per- 
formed by the perfon at whofe charge the entertainment 
was provided ; fometimes by another named by him; and 
at other times, efpecially in entertainments provided at the 
common expence, he was elected by lot, or by the fuffrages 
of the guetts. 

SYMPTOM, in medicine, any circumftance which indi- 
cates the exiftence, nature, or flage of a difeafe. Pain, 
waking, drowlinefs, convulfions, fuppreffion of urine, diffi- 
culties of breathing and {wallowing, coughs, diftaftes, nau- 
feas, thirfts, {woonings, faintings, loofenefs, coftivenels, dry- 
nefs and blacknefs of the tongue, are the principal /ymptoms 
of difeafes. See Mepicine, n° 41. and 58. 

SYMPTOMATICAL, in medicine, is a term often 


ufed to denote the difference between the primary and fe- 


condary caufes in difeafes : thus a fever from pain is faid to 


be fymptomatical, becaufe it rifes from pain only. 

SYNZERESIS, Contraction, in grammar, a figure 
whereby two fyllables are united in one; as vemens for Vee 
hemens. 

SYNAGOGUE, among the Jews, was a place where 
people met to worfhip God. Authors are not agreed about 
the time when the Jews firft began to have fynagogues :— 
Some will have them as. old as the Ceremonial Law, and 
others fix their beginning to the times after the Babylonifh 
captivity. They ere€ted fynagogues not only in towns and 
cities, but alfo in the country, e(pecially near rivers, that 
they might have water for their purifications and ceremo- 
nious wafhings. No fynagogue was. built in any town, un- 
lels there were ten perfons of leffure in it; but there might 
be many in one town, or in one quarter ef a town, pro- 
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vided it was very populous, Jerufalem is faid to have cone § 


tained 480. The chief things belonging to a fynagogue 3 


were, 1. ‘he ark or cheft, made after the model of the ark 
of the covenant, containing the Pentateuch. 2.The pulpit 
and defk in the middle of the fynagogue, in which he that / 
was to read or expound the law ftood.. 3. The feats 4 
or pews for the people. 
evening fervice, and the feaft of dedication, 5. Rooms. or 
apartments for the utenfils and alms chefts. ‘The fynagogue 
was governed by a council or affembly, over whom was a 
prefident, called The Ruler of the Synagogue. 'Thefe are 
fometimes called Chiefs of the Fews, The Rulers, The Priefts 
or Elders, The Governors, The Overfeers, The Fathers of 
the Synagogue. ‘Their bufinefs was to punith the difobedient 
by cenfures, by excommunication, or by penalties, fuch as 
fines and fcourginz; to take care of the alms, which are 
frequently called by the name of righteoufnefs.. The chief 
ruler, or one of the rulers,’ gave leave to have the law read 
and expounded, and appointed who fhould do it. In every 
fynagogue, there were feveral minifters who had different 
offices affigned to them. Service was performed three times 
a day, viz. in the morning, in the afternoon, and at night ; 
at the time of mornini facrifice, evening facrifice, and after 
the evening facrifice on Mondays, Thurfdays and Satur- 
days, there was a more forcible obligation upon the people 
to attend than upon the other days. There are fyna- 
gogues at London, Amfterdam, Rotterdam, Avignon, 
Metz, &e. 
SYNALGEPHA, in grammar, 2 contraction of fyllables, 
performed principally, by fupprefling fome vowel or diph- 
thong at the end of a word, on account of another vowel 
or diphthong at the beginning of the next. As, id? C205 
for i/le ego, &c, 
Conticuer’ omnes intentigu’? ora tenebant. 
It is called by the Latins collifo. 
SYNARTHROSIS, 
SYNCHONDROSIS, 
SYNCELLUS, or Sinceuyus, an ancient officer in the 
family of the patriarchs, and other prelates of the eallern 
church. The word, in the corrupt Greek, cuyxmarss, fig- 
nifes a perfon who lies in the chamber with another; a 
chamber-fellow, or chum. The fyncellus was an ecclefiaftic, 
who lived with the patriarch of Conftantinople, to be a 
witnefs of his conduét ; whence it is, that the fyncellus was 
alfo called the patriarch’s eye, becaufe his bufinels was to ob- 
ferve and watch. ‘lhe other prelates had alfo their fyncelli, 
who were clerks living in the houfe with them, and even 
lying in the fame chamber, to be witneffes of the purity of 
their manners. Afterwards the office degenerated into a 
mere dignity ; and there were made fyncelli of churches.— 
At lait it became a title of honour, and was beftowed by 
the emperor on the prelates themfelves ; whom they called 
pontifical fyncelli, and /yncelli Augufales. 
SYNCHRONISM denotes the happening of feveral 
things at the fame time. See Cyronotocy. 
SYNCOPATION, in mufic, denotes a ftriking or beat- 
ing of time, whereby the diftin@tion of the feveral times or 
parts of the meafure is interrupted. However, it is more 
properly ufed for the conneéting the laft note of any 
meafure, or bar, with the firlt of the following mea- 
fure, fo as only to make one note of both. A fyncope 
is fometimes alfo made in the middle of a meafure. Syn- 
copation is alfo ufed when a note of one part ends or ter- 
minates on the middle of a note of the other part. "This is 
otherwife denominated Jinding. It is likewife ufed for a 
driving note; that is, when fome fhorter note at the be- 
ginning of a meafure, or half meafure, is followed by two, 
three, or more longer notes before another thort note oc- 
curs, 


Virg. 


‘ See Anatomy, n° 2, 


4. The lamps to give light at 
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be curs, equal to that which occafioned the driving, to make 
the number even, e, gr. when an odd crotchet comes before 
two or three minims, or an odd quaver before two, three, 
or more crotchets. In fyncopated or driving notes, the 
hand or foot is taken up, or put down, while the note is 
founding. 

SYNCOPE, Fraintine 3 a deep and fudden fwooning, 
wherein the patient continues without any fenfible heat, mo- 
tion, fenfe, or refpiration, and is feized with a cold {weat 
over the whole body; all the parts, in the mean time, turn- 
ing pale and cold, as if he wasdead. See Mepicine, n° 98, 
and 272. : 

Syncorr, in grammar, an elifion or retrenchment of a 
letter or fyllable out of the middle of a word, as ca/dus for 
calidus. : 

SYNDIC, in government and commerce, an officer, in 
divers countries, intrufted with the affairs of a city or other 
community, who calls meetings, makes reprefentations and 
{olicitations to the m‘niflry, magiltracy, &c. according to 
the exigency of the cafe. 

SYNECDOCHE, in rhetoric, a kind of trope frequent 

~among orators and poets. See Oratory, n° 56. 

SYNECPHONESIS, in grammar, a coalition, whereby 
two fyllables are pronounced as one ; being much the fame 
as SYNALOEPHA and SYNARESIS. 

SYNEUROSIS. See Anatomy, n° 2. 

SYNGENESIA; (cv and yer,  congeneration),” 
the name of the roth clafs in Linneus’s artificial fyftem ; 
comprehending thofe plants which have the anthers united 
into acylinder. ‘The orders are fix: 1. Polygamia zqualis. 
2. Polygamia fuperflua. 2. Polygamia fruftranea. 4. Po- 
lygamia neceflaria. 5. Polygamia fegrezata. 6. Monoga- 
mia. ‘The five fir orders contain the compound flowers, 
and form a clafs truly natural. 

SYNGNATHUS, Piee-risx, according to Linnzus, a 
genus belonging to the clals of amphilia, and order of 
nantes, but arranged by Gmelin more properly under the 
clafs of pifies, and order of branchiofiegi. ‘Vhe head is 
fmall; the roftrum fomewhat cylindrical, long, and turned 

.up at the point, where the mouth is placed, which is covered 
with a lid or valve. ‘Ihe gills’ are covered in the fame man- 
ner. ‘The body is covered with a ftrong cruft, and has no 
ventral fins. There are eight fpecies ; the tetragonus, ty- 
phele, acus, pelagicus, equoreus, ophidion, Larbarus, and 
hippocampus. ‘Three of thefe are found in the Britith 
feas, viz- 

1. The darbarus, or longer pipe-fith. . One defcribed by 
Sir Robert Sibbald, was two feet in length; that examined 
by Mr Pennant only 16 inches. "Fhe nofe was an inch 
long, compreffed fidewiie, and the end of the lower man- 
dible turned up; the aperture of the mouth was very fmall. 
The irides were red; behind each eye was a deep brown 
line. ‘the body, in the thickeft part, was about egual to 
a {wan’s quill, hexangular from the end of the dorfal fin ; 
from thence to the tail, quadrangular. The belly was 
flichtly carinated, and marked along the middle with a 
dufky line.. Under the tail, commencing at the anus, is a 
fulcus or groove fix inches and a half long, covered by two 
longitudinal valves, which concealed a multicude of young 
fith. On crufhing this part, hundreds may be obferved to 
crawl out. 

2. The acus, or fhorter pipe-fifh, is thicker than the for- 
mer, yet it has been feen of the length of 16 inches. ‘The 
middle of the body in fome is hexangular, in others hep- 
tangular. The mouth is formed like that of the former : 
the irides are yellow: clofe behind the head are the pecto- 
ral fins, which are fmall and fhort. On the lower part of 
the back.is one narrow fin; beyond the vent the tail com- 


mences, which is long and quadrangular. At the extre- Synocha. 


mity is a fin round and radiated. The body is covered gogo 
with a ftrong cruft, elegantly divided into {mall compart- — mous, 
ments. ‘The belly: is white ; the other parts are brown, = ———-\———d 

3. The ophidion, or little pipe-filh, feldom exceeds five 
inches in length, is very flender, and tapers off to a point. 

It wants both the pe¢toral and tail fins ; is covered with a. 
fmooth fin, not with a cruft as the two former kinds are. 
The nofe is fhort, and turns a little up; the eyes are pro- 
minent. On the back is one narrow fin. This fpecies is 
not viviparous: on the belly of the female is a long hollow, 
to which adhere the eggs, difpofed in two or three rows. 
They are large, and not numerous. ‘Ihe fynonym of /er- 
pent is ufed in feveral languages to exprefs thefe fifh : the 
French call one [pecies orueu/, from a fort of fnake not un- 
like the blindworm : the Germans call it meher/chlange ; and 
the Cornith the /ea-adder. 

The Sea-horfe, which was claffed by Artedi under the 
Syngnathus, is now, by later ichthyolovifts, arrangedunder 
Tricuecus; which fee. 

SYNOCHA, and Synocnus, in medicine, the names 


- of two fpecies of continued fever. See Mepicine, n° 164. 


SYNOD, in aftronomy, a conjunGion or concourfe of 
two or more ftars or planets, in the fame optical place of the: 
heavens. 

Synop fignifies alfo a meeting or affembly of ecclefiafti- 
cal perfons to confult on matters of religion. 

Of thefe there are four kinds, viz. 1.. Genera/, or ecumenical, » 
where bifhops, &c..meet from all nations. ‘Thefe-were firft 
called by the emperors, afterwards by Chriftian princes ; 
till in later ages the pope ufurped to himlelf the greateit 
fhare in this bufinefs, and by his lezates prefided in them 
when called. 2. National, where thofe of one nation only 
come together, to determine any point ot do@rine or dif- 
cipline. ‘The firft of this fort which we read of in England, 
was that of Herudford or Hertford, in 673, and the lalt 
was that held by cardinal Pole, in 1555. 3. Provincia/, 
where thofe only of one province meet, now called the con. 
vocation. 4. Diocefan, where thofe of but one diocefe 
meet, to enforce canons made by general councils, or na- 
tional and provincial /ynads, and to confult and agree upon 
rules of difcipline for themfelves. Thefe were not wholly 
laid afide, till by the aét of fubmiffion, 25 Hen. VIII. c. 
19. it was made unlawful for any /ynod to meet, but by 


-royal authority, See Counciz and Convocarion. 


Synops, Provincial, in the Government of the Church of 
Scotland, See PRESBYTERIANS, n° 14. 

SYNODALS, or Synopigs, were pecuniary rents (com- 
monly of two fhillings), paid to the bifhop, or archdeacon, at: 
the time of their Eafter vifitation, by every parifh prie‘t. 
They were thus called, becaufe ufually paid in fynods; be- 
caufe anciently bifhops ufed to vilit and hold their diocefan. 
fynods once.—For the fame reafon, they are. fometimes alfo. 
denominated /ynodalica; but more ufually, procurations. 

SYNODICAL, fomething belonging to a fynod. ‘i’hus, 
fynodical epiftles are circular letters written by the fynods 
to the abfent prelates and churches ;, or even thofe general. 
ones direéted to all the faithful, to inform them of what had 
paffed in. the fynod. 

SYNOECIA, in Grecian antiquity, a feaft celebrated at 
Athens in memory of Thefeus’s having united all the petty 
communities of Attica into one fingle commonwealth ; the 
feat whereof was. at Athens, where all the affemblies were 
to be held. ‘This feaft was dedicated to Minerva; and, 
according to the fcholiaft on Thucydides, it was held in 
the month Metagitnion. 

SYNONYMOUS, is applied to a word or term that has 
the fame import or fignification with another. 

Several 


oy 8 7 

Several works have been compofed for the exprefs pur- 
_ pole of explaining fynonymous words. In 1777 a work 

as publifhed on the Latin fynonyma at Paris by M. Gardin 
Tunica The ebbé Girard publithed one on the fynony- 
mous terms of the French languave many years azo. Ano- 
ther was publifhed on the fame fubject in the a 1785 by 
the abbé Roubaud. An account.of the Englifh fynonyma 
was publifhed by an anonymous author in 1766 ; which is 
a clofe imitation, and in fome parts a literal tranflation, of 
the abbé Girard’s Synonymes Francois. We recolle&, too, 
of feeing fome effays of Mrs Piozzi on the fame fubjeét. 

SYNOVIA, in medicine, a term ufed by Poracctis ard 
his fchool for the nutritious juice proper and peculiar to each 
part. Thus they talk of the fynovia of the joints, of the 
brain, &c. 

SYNTAX. in grammar, the proner conftru€&tion or due 
difpofition of the words. of a language into fentences and 
phrafes. See Grammar and Lancuace. 

SYNTHESIS, in logic, denotes.a branch of method, op- 

pofite to analylis. 

Tn the fy rnthelis or fynthetic method, we purfue the truth 
by reafons drawn from principles before eftablifhed or affu- 
med, and propofitions formerly proved ; thus proceeding by 
a regular chain, till we come to the conclufion. Such is 
the method in Euclid’s Elements, and moft demonftrations 
of the ancient mathematicians, which proceed from defini- 
tions and axioms, to prove propofitions, &c. and from thofe 
propofitions proved to prove others. ‘I’his method we alfo 
call compfition, in oppofition to ana/yfis or refolution. See 
ANALYSIS. 

SYPHILIS. See Meniciye, n° 350. 

SYPHON. See Hyprosratics, n° 25,26. Some 
uncommon phenomena in nature may be accounted for upon 
the principles of the fyphon ; as, for poe pi that of reci- 
procating aul See PreumarTits, 673. 
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and the 
capital of the ifland. It was built, according my ‘Pbcydi: 
des and Strabo, by Archias, one of the Heraclide, who 
came from Corinth mto Sicily in the fecond year of the ti th 
a Olympiad, deriving its name from a neighbouring marfh na- 
Govern- med Syraco. W hat form of government firft preva ailed in 
ment origi- the city is not known. Many have fuppofed it originally 
nally mo- to have beet governed by kings: but if this was the cafe, 
venta the monarchical government mutt have continued only for 
3 a very fhort time; fince Arifiotle, Diodorus Siculus, and 
Soon be. Juftin, mention it as being very early fubject to a democra- 
ee. cy. The hiftory, heigcnen 3 is obfcure and unimportant till 
~~" the time of Gelon, 

4 ous figure, 
Gelon fei- Gelon was born in the city of Gela in Sicily, of the fa- 
zeson the sity of Telines, who had been created prie% % of the infernal 
Sor nT ee, He fignalized himfelf in a war carried on by Hip- 
pocrates tyrant of Gela againft the Syracufians, whom he 
defeated in a pitched battle, and had well nigh taken their 
city afterwards. Having thus become very powerful among 
his countrymen, he foon found means to feize on the fove- 
reignty for himfelf. Ina fhort time, having put himfelf at 
the head of fome Syracufian exiles, he marched towards that 
place, where he was received with loud acclammations by 
the fa€tion to which they belonged ; and by their means ob- 

tained poffeffion of the city. 

Gelon, in order to people the capital of his new domini- 
ons, firft demolifhed the neighbouring city of Camarina, and 
Takes f2ve- tran{planted the inhabitants to Sy racule. Soon after, enter- 
ing into a war with the Megareans, he defeated them, took 
and rafed their cities, and in lke manner tranfplanted the 
people. Syracufe dius became very powerful, and full of 
inhabitants ; and the friendfhip of bon was courted both 


x SYRACUSE, once a celebrated eh of Sicily, 
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when it firft began to make a confpicu- 
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by Athens and Lacedemon at the time of the Perfan in 8 
vafion. His affiftance, however, was afterwards rejec- 


‘ted, as he infifted upon being made commander in chief 


either of .the fleet or the army. In the mean time the 
Caithazinians had entered into a treaty with the Perfians ; 
by w hich it was agreed, that the former fhould attack thofe 
of the Greek name in Sicily and Italy, in order to divert 
them from afiifting one another. Sicily was. accordingly 
invaded by the Carth ,aginians with a vaft army; but they De 
were utterly overthrown by Gelon, as is related under the - 
article Carryace, n°7—9. After this victory, the people |i) 
out of gratitude obliged him to take upon himfelf the title titl 
of king ; which till that time he had refufed. A decree kin 
alfo paffed without oppofition, by which the crown was | 
fettled on his two brothers Hiero and Thrafybulus after | 
his death. 

The new king, inftead of keeping his fubjeéts in greater Hy 
awe, ftudied the more to make them happy as he found -his leg 
power increafed ;.and, according to Diodorus Siculus, was 
the firft man who became more virtuous by heing raifed to 
athrone. fe was particularly famous for his honefty, truth, 
and fincerity ; is faid never to have wronged the meaneft of 
his fubjects, nor ever to thave promifed a thing which he 
did not perform. 

Gelon died in the year 471_B. C. after having reigned Gel 
three or four years; and was fucceeded by his brother Fiiero, © ‘ 
whofe charaer 1s differently drawn by different hiftorians. ; Hi 
He was twice en,;aged in a war with the Agrigentines, and 
drove from their habitations the people of Catannand Naxus, 
fettling in their room a colony of Syracufians anc Pelopon- 
nefians. He is highly celebrated in the odes of Pindar ; 
and it is certain that his court was the refort of men of wit 
and learning, to whom he behaved in the moft courteous 
manner end with the ereatelt liberality. 

In 459 B.C. Hiero was fucceeded by Thrafybulus ; who Ti 
proving a tyrant, was in ten months driven out, anda po- a 
pular government reftored ; which continued for the fpace* “ 
of 55 years. Several perfons continued for fome time 7 
to afpire at the fovereign’ power; and to rid themfelves | 
of thefe afpiring geniufes, the inhabitants made a law not Pa 
unlike that of the oftraciim at Athens. By this law they &Y 
were to write on a leaf the names of thofe whom they fup- i, 
poled to be powerful enough to afpire at the crown; and 
when the leaves Were counted, he who had the moft Suffra- 
ges againt him was, without further inguiry, banifhed for 
five years. ‘I’his method of weakening the interelts of the 
overgrown citizens was called pefa/i/m, from the Greek [ 
w ord TETANY, fignifying aleaf; but being found to be pro- i 
ductive of yreat inconveniences, by driving out of the coun af 
try all thofe who were moft capable of governing the cona- lif 
monwealth, the law was repealed foon after it had been 
enacted. 

About this time the Syracufians entered into a war with Tt 
the Siculi, which terminated in the total fubjection of the ’ 
latter; after which Syracafe became fo powerful, that it in 
a manner cave law to the whole ifland. The Greek cities 
indeed enjoyed a perfect liberty ; but they all acknowledged 5¥ 
Syracufe as their metropolis : ne degrees, however, the Tat 7 
ter began to affume fuch an authority over them a3 was to- 
tally inconfiftent with liberty 5 and this occalioned many 
wars, which involved them in much diftrefs and danger. 
They began with the Leontines, whofe territory they laid 
waite, and reduced their city to great ftraits. Leontini was tal 
an ‘Athen colony ; and this furnifhed the Athenians, who! 
had already meditated the conqueft of Sicily, with a pre- © 
tence to attack the Syracufians with their whole force. Un- 
der colour of affifting their countrymen, therefore, they fent 
a fleet of 250 fail to Sicily: but the Leontines, fenfible | 
3 ; that ¥ 


, 
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. that their pretended allies 2imed at nothing lefs than the 
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conqueft of the whole ifland, concluded a peace with Syra- 
cufe ; and the difappointed Athenians vented their raze up- 
on thofe who had advifed and conducted the expedition. 

In 416 B.C. a difpute happening between the inha- 
bitanis of Exefta and Selinus concerning fome lands which 
the latter bad feized, the Egeftines applied tor affiftance to 
Agrigentum, Syracufe, and even to Carthage. But 2s none 
of thele {tates chofe to intereft themfelves in their quarrel, 
they applied at laft to the Athenians, who joyfully accepted 
of the opportunity of again interfering in the affairs of Sicily. 
Though the Egeftines were but an inconfiderable people, 
they had engaged to pay all the troops that fhould be em- 
ployed in the war; but this appearing doubtful to the Athe- 
nians, they fent ambafiadors to inquire into the flate of the 
ifland in general, and particularly that of Egefla. ‘The 


ns lgeftines impofed on thefe ambafladors by producing a great 
oD number of gold and filver veffels which they had borrowed 
Ce (- " . 

€°- for the purpofe ; fo that the populace of Athens, dreaming 


nd- ruled, and obliged to engage in the expedition. 


be- 


ut 


of nothing but conquefts to be made without any expence, 
became obftinately bent on the war. Nicias, a man of great 
influence at Athens, attempted to fhow, that as Athens was 
then engaged ina dangerous war with Sparta, it was im- 
pofible to fpare a force ‘fufficient to reduce the ifland ; but 
the contrary opinion being efpoufed by Alcibiades, at that 
time the mof eloquent {peaker in Athens, Nicias was over- 
The force 
he required was only s0co land forces and 100 galleys, 
with which, however inadequate to the purpofe it may feem, 
the Athenians were fo fure of fuccefs, that the officers, be- 
fore they fet fail, had a conference with the fenate concern- 
ing the difpofal of the Sicilians. In this conference it was 
aereed, that the Sclinuntines and Syracufians their fuppo- 
fed allies fhould be. carried off and fold for flaves, and the 
reft obliged to pay an annual tribute and live according to 
the Athenian laws. 

With thefe fanguine expectations the Athenian forces 
embarked to the number of 7000; for fach was their eazer- 
neis for the expedition, that 2000 more enlifted themlelves 
than Nicias had required. ‘They firft failed to the ifland of 
E.gina, and trom thence to Coreyra, where they had appoint- 
ed the place of rendezvous for their allies and the tran{ports. 
On their arrival’ they fet fail again, and landed on the coaft 
of Italy, with a view to engage fome of the’ Italian cities in 
their quarrel; but finding this impoflible, they fent tome 
fiips to cruife off the coaft of Sicily, in order to find out a 
proper place for landin.z, and at the fame time to know what 
treaiure the Eveftines could contribute towards carrying on 
the war, which had been undertaken for their take. ‘Lhele, 
on their return, acquainted the generals, that the Egeilines 


eit Jad impofed onthem, and were a poor indigent people, who 


&° had only 30 talents in the treafury. 


On this information 
a council of war was called, in which Nicias gave it as his 
opinion that they thould fail to Selinus, which had been the 
firft occafion of this expedition ; and then, if the Egeftines 
performed their promie, and fupplied the army with a 
month’s pay, to oblige the Selinuntines and Eyeitines to 
come to an agreément, and then return to Athens without 
enzaging in fuch an expenfive war. Alcibiades, however, 
again oppofed Nicias ; thinking it highly difhonourable to 
return home without doing any thing, after having been at 
the expence of fitting out an armament. He therefore 
urved, that they fhould folicit the cities of Sicily to enter 
tote a confederacy avainft the Syracufians and Selinuntines 3 
and, in cafe they found them difpofed to.come inio their 
meafures, to attack either Syracute or Selinus. Another 
of the Athenian generals was for laying fiege immediately to 
Syracule; but the opinion of Alcibiades prevailing, they 
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fer fail for Sicily. 


ii a. Ie 

Having accordingly landed in that ifland, Syracufe. 
G aN } eb REY 
they reduced feveral places; but Alcibiades in the mean ~"” 
time being recalled, Nicias and Lamachus were left to con- poguce fe- 
du& the war as they belt could. At firft they were fuccefs- veral piaces, 
ful, poffefling themfelves of a {trong poft, and put the Sy- 10 
‘aculians to flight ; foon aiter which they received confider- Ligeighie® 
able fupplics both of men, money, and provilions, from >>} poets. 
Athens, as well as from their Sicilian allies. ‘i'he Syracufians themfélves 
alfo received affiftance from. the Lacedemonians under the of a Rrong 
command of an, experienced officer named GyAppus. Bes Pt 
fore thefe arrived, the Athenians had poffeffed themfelves 
of an important poft named Lpipola, which being a very 
fteep hill, ftood without the city and commanded it. Im- 
mediately after this the city was invefted inform. ‘lhe. 4; 
inhabitants made frequent and vigorous fallies ; bi&t were Syracufe in- 
always repulfed with lofs. In one of thefe {allies Lamachus ve#ed. 
was flain; and thus Nicias became iole commander, He 
then caufed the cauals to be cut by which water was con- 
veyed into the city; upon which the Syracufians began to 
think of capitulating. Front this, however, they were foon 
after prevented by the arrival of Gylippus with the Spartan eee ett 
auxiliaries. On this they prepared for making vigorous... spar. 
{allies, in order to facilitate the entrance of Gylippus. While:ans to the 
they were making thefe preparations, Gylippus himfelf ap-re'icf of Sy- 

eared at the hexd of 3000 foot and 200 horfe. Making "acule. 
direétly for Epipolz, where Nicias had fortified himfelf in 
a cattle named Labdalon, he drew up his {mall army under 
the walls; and fent an herald to Nicias, letting him know 
that he would allow him only five days to leave Sicily. ‘lo 24 
this meflage Nicias returned no aufwer; but Gylippus foon Takes a 
after attacked the fort, carried it by ftorm, and put to the aes and 
{word all the Athenians that were in it. ‘T'his opened fore che 
him a way into the city, where he was received with loud 
acclamations. 

‘Lhe fortune 


2% 
Gylippus 


of the war was again changed. The Athe- 


nians gained an advantage by land, but were next day 


defeated with confiderable lofs. ~The Syraculians received 

frefh {rpplies trom Corinth, and the Athenians from their 

own country. Many engagements both by fea and land 

took place, in which the fuccels was ultimately in favour of — a4 
the Syracufans At laf the Athenian affairs were totally Athenians 
ruined, by the lofs of a fea-fight, in which 60 of their fhips totally a 
were taken or deflroyed, and the reft left quite unferviceable. rood ay 
In this defperate fituation it was determined to abandon “ 

their fhips, and retire that very night to the city of their 
confederates. ‘The Syracufdn commander, fufpecting that 

thie would be the cate, ordered all his forces to be in readi- 

neis tu prevent them from effecting their purpofe. But as 

the people were then in the height of their rejoicing for the 

late vitory, they refuled to take up arms again until they as 

had refted for fome days. On this Hermeerates the general Cutwitted: 
fent to the Athenian camp {ome horiemen, who were to pale ncn ce 
for friends, and to advife Nicias not to quit his camp, which-eral 


o 


_was weil ae fince the Syracufians lay in ambuth: for 


him, and had feized on all the paffes leading to the cities of 
their allies. To this falfe advice Nicias gave too eaty credit, 
and did net march out till the third day, when his antago- 
rift Hermocrates had prevailed upon his forces to march ue 
out. ‘Lhe Athenians and their allies allo marched out to Haraifid im 
the number of no lefs than 70,c00; but finding themfelvestheir re 
fhut up on all fides, and being obliged to fight their ay S3t 
through every outlet, they foon funk into the deepeft des 
{fpair. WNicias did his utmoft to encourage them; and at 
left fucceeded fo far that they marched outin two bodies, 27 
both drawn up in proper order. ‘The vanguard led by Nis Part of the 
cigs continued to keep together, and advanced in geod or. 3F™y fur~ 
der; but half the rear, commanded by Demofthenes, it oer 
their way in the night, and were obliged to furrender. Ni 
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cias being informed of this misfortune, offered to pay the 
whole expence of the war, provided he was allowed to march 
off with his men. But this being-rejeted, he fet out, tho? 
galled all the way by fhowers of darts from his enemies. 
Arriving at a river called A/marus, they rufhed into it with. 
out any order; in which confufion the Syracufian cayal- 
ry attacked them fo defperately, that 18,030 perifhed, 
and the river for many miles was dyed with their blood. 
On this occafion the Athenians were fo preffed with thirft, 
that, unmindful of their danger, they drank the waters of 
the river all bloody as they were, which gave their enemies 
the better opportunity of flaughtering them without refift- 
ance. ‘The remainder furrendered, on the fingle condition 
of having their lives faved; but the terms were thamefully 
brokéy the Syracufians. The generals were firft iznomi- 
nioufly whipt, and then put to death: the common foldiers 
were thruft down into quarries, where they were allowed 
only two fmall meafures of flour and one of water a-day ; 
and where, being crowded upon one another, they fuffered 
inexpreflible miferies for many months. Moft o! them perifh- 
ed by this cruel treatment, and the few who furvived were 
fold for flaves. 

‘The war was f{carce ended, when a new and formidable 
invafion by the Carthaginians took place ; but the event of 
that expedition was as unfortunate to the Carthaginians as 
the former had been, of which a particular account is given 
under the article Carruace, n° 12. et seq: 

In the mean time, however, a-confiderable revolution had 
happened in Syracufe. The city of Agrigentum had been 
taken by the Carthaginians, and of the few inhabitants who 
efcaped, fome fled to Syracufe, where they accufed the Sy- 
racufian commanders of having betrayed the city into the 
hands of the enemy. Dionyfius, a man of great valour and 
addrefs, but who had become very obnoxious to the popu- 
lace, took this opportunity of attempting to retrieve his 
credit. He theretore fupported the accnfations brought 


againtt his countrymen by the Agricentines, and even im- 
peached the magiftrates as havin a fecret intelligence’ with 
the enemy, and attempting to introduce an oligarchy. As 
his {peech was entirely levelled againft the more wealth 

citizens, it was very agreeable to the lower clafs: the com- 
manders were inftantly degraded; and others, among whom 


was Dionyfius, were appointed. Having once gained this 
point, he began to confider how he might get all his col- 
leagues turned out. For this purpofe he never joined in 
any council of war with the other commanders, nor im- 
parted to them his refolutions, giviny out that he could not 
truft them, and that they had more regard for their own 
intereft than the welfare of their country. But while he 
was proceeding in this manner, the more prudent part of 
the citizens, perceiving what he aimed at, complained of him 
to the fenate and magiftrates, and fined him as a difturber 
of the public peace. According to the laws, the ine was 
to be paid betore he could {peak in public, and the circum- 
ftances of Dionyfius did not allow him to difcharge it. In 
this dilemma he was affifted by Philiftus the hiftorian, a 


man of great wealth, who not only paid this fine for him, | 


but encouraged him to fpeak his mind freely, as it became 
a zealous citizen to do, promiling to pay all the fines that 
Should be laid upon him. 

Being extricated out of this difficulty, Dionyfus next 
proceeded to inveizh, with all the eloquence he was matter 
of, againft thofe who by means of their power or intereft 
were able to oppofe his defigns, and by degrees brought 
them into diferedit. His next fcheme was to get thofe 
exiles recalled whom the nobility had banifhed at different 
times; as thinking that they would fupport him with all 
their power, as well out of gratitude as out of hatred to the 
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chief, with abfolute and unlimited power. 
fooner done, than, pretending that his life was in danver, fig 


oppofite party. Having gained this 
found means to ingratiate himfelf with the foldiery to fach 
a decree, that, under pretence of taking proper meafures for 


refifting the Cartha.inians, he was chofen commander jn 
1 


he chofe out 1090 men {or his guard, whom he attached 
to his intereft by great promiles. As no perfon durft now 
oppofe him, he. poffeffed himfelf ef the citadel, where all 


the arms ani provifions were kept ; after which he pu- 88 
Ci 


blicly took the title of king of Syracufe in the year 


point alfo, he next § 


° s 
This was no 5. 


404 B.C. 4a 


The Syraculians did not tamely fubmit to their new ma- 
fer: but Dionyfius manazed matters {fo well, that their 
frequent revolts anfwered ‘no other purpofe. than more cer- 
tainly to entail flavery on themfelves ¢ and he was allowed 
to poffefs the throue without much oppofition till his death, 
which happened in the year 366 B. C. 

On the death of Dionyfius, 


able temper, averfe from cruelty, and inclined to learning ; 
but his father, to whom all merit, even in his own children, 
gave umbrage, filed as far as poffible his good qualities by 
a mean and ob{cure education. He no fooner afeended the 
throne, than Dion, brother to Ariftomache the other wife 
of Dionyfius the Elder, undertook to correé the faults of 
his education, and to infpire him with thoughts fuitable to 
the high ftation in which he was placed. Tor this purpofe P 
he fent for the philofopher Plato, under whofe care he im-t! 
mediately put the young king. 


sain taie t 
"his inftantly produced hil 


he was fucceeded by his fon, Dig 
called alfo Dionyfius. He was naturally of a mild and peace- lle 


B | 


i 


a reformation on Dionyfius; but the courtiers, dreading the pig 
effects of the philofopher’s initruGions, prevailed on him to wh 


banifh Dion, and to keep Plato himfelf in a kind of impri- bam 


fonment in the citadel. At laft, however, he fet him at li: 
berty ; upon which Plato.returned to his own country. 
Dion, in the meantime, vifited feveral of the Grecian ci. 
ties, and at laft took up his refidence in Athens; but the 
honours which were everywhere paid him, raifpd fuch jea- 
loufies in the breaft of the tyrant, that he itopped his reve- 
nue, and caufed it to be paid into his own treafury. In a 
fhort time Dionyfius again fent for- Plato; but finding it 
impoffible to diffolve the friendfhip between him and Dion, 
difyraced, and placed him in a very danverous fituation, in 
the midft of affaflins who hated him. Not darinz, however, U 


to offer him any violence, he allowed him foon after to de. il, 


part; revenging himfelf on Dion, whofe eflate he fold, and é 


own flatterers. 

Dion now refolved to revenge limfelf on the tyrant for 
the many injuries he had fuftained, and at once to deliver 
his country from the oppreffidn under which it groaned, 


1@ 


gave his wife Arete in marriage to Timocrates one of his 7a 


He began with raifing foreign troops privately, by proper Did 
agents, tor the better execution of his defign. Many Sy: tro 


racufians of diftin@ion entered into his fcheme, and pave him a 
intelli,zence of what paffed in the city’; but of the exiles, of 7] 


whom there were upwards of 1000 difperfed up and down 
Greece, only 25 joined him; fo much were they awed by 


the dread of the tyrant.’ The troops were affembled at is 


the ifland of Zacynthus, in number only about 800; butv: 
who had all been tried on many occafions, were well difci-at 
plined, and capable of animating by their example the forces 
which Dion hoped to find in ‘Sicily. When they were 
about to fail, Dion acquainted them with his defign, the 
boldne{s of which at firft occafioned no {mall confernation 
among them ; but Dion foon removed their fears, by telling © 
them that he did not lead them as foldiers, but as officers, 
to put them at the head of the Syracufians and all the peo- 
ple of Sicily, who were ready to receive them with open 
4 arms. 


rn 
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arms, Having then embarked in two {mall trading veffels, 
they arrived in (2 days at Cape Pachynum near Syracule. 
‘Their pilot advifed them to land immediately, left they 
fhould be overtaken by a violent ftorm, which he perceived 
was approaching ; but. Dion, judging it improper to land 
fo rear the enemy, commanded him to put to fea again, and 
double the Cape. — Uhis was no fooner done than the ftorm 
came on; and the two veffels were driven on the coaft of 
Africa, where they were in great danzer of being lof. At 
aft they arrived at the port of Minoa, not far trom Agri- 
'eentum. Here they received intelligence that Dionyfius 
thad fet fail for Italy, attended by a fleet of 80 galleys. On 
Pthis Dion refolved to take advantage of the tyrant’s ab- 
fence ; and immediately fet fail for Syracufe. On his march 
rhe prevailed upon the inhabitants of Agriyentum, Gela, 
Camarina, and other cities, to join him. As foon as he 
entered the territories of Syracufe, multitudes flocked to 
|him ; and as nobody appeared’to oppofe him, he boldly en- 
'tered the city, where he quickly found himfelf at the head 
F of g0,000 men. ‘As foon as he had landed in Sicily, hk 
-mocrates, to whom his wife Arete had been given by Dio- 
nyfius, and to whom the care of the city had been left, dif- 
patched a courier to let the tyrant know the danger in 
which he was. The meffenger, when almoft at his journey’s 
end, found himfelf fo much oppreffed by fatigue, that he 
could not help lying down on the ground to take fome ret. 
In the mean time, a wolf, {melling fome meat which he had 
in his wallet, came to the place, and carried off the bag in 
which was the meat, together with the difpatches. By this 
means Dionyfius was prevented from receiving a timely ac- 
count of Dion’s arrival; fo that when he entered the citadel 
by fea,feven days after Dion’s arrival, he found his affairs 
in a defpérate fituation. Upon this he had recourfe:to ar- 
tifice ; and having amufed the Syracufians by a feigned ne- 
gotiation, until he obferved that they kept a negligent 
guard, he attacked them all at once with fuch fury, that he 
But Dion encouraged the fol- 


had almoft taken the city. 
diers by his example fo much, that he at laft obtained a 
complete victory; for which they prefented him with a 
crown of gold. 

It was not long, however, before the ungrateful Syracu- 
fians began to think of conferring quite different rewards 


on their beneiactor. Dionyfius had the addrefs to render 
him fufpected by the multitude ; at the fame time that He- 
raclides, an excellent officer, but a fecret enemy to Dion, 
did all that lay in his power to fink his credit. In a fhort 
| time Dionyfius was obliged to fly into Italy: after which 
Heraclides, in order to ingratiate himfelf with the popu- 
lace, propofed a new divifion of lands; infinuating, that 
they could never enjoy perfec liberty as long as there was 
fe. much inequality in wealth and power among the citizens. 
This f{cheme was oppofed by Dion, in confequence of which 
a general combination was formed againft him; and he was 
deferted by all excepting the foreign troops whom he had 
brought with him into the ifland. ‘The Syracuftans folicit- 
ed even thefe to abandon the caufe of their general: but 
etheir offers were rejected with difdain; and Dion, with his 
faithful adherents, getting clear of the tumultuous and riot- 
ous populace, took the road to Leontini. The rabble pur- 
fued him, but were foon driven back : and Dion refided for 
'fome time at Leontini, where he was received with all the 
Prefpeét cue to his character. 
In. the mean time, the citadel ftill continued in the hands 
of the adherents of Dionyfius.. Being blocked up on all 
fides, they were reduced to great ttraits, and were. actually 
making propouals of capitulation, when Nypfius, an experi- 
enced general, and greatly attached to Dionyfius, appeared 
with a numerous fquadron of galleys, and a large fleet of 
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tranfports laden with provifions. The general landed his Syracufe. 


men, and got them into the citadel; but almoft all his gal- 
leys and fhips laden with corn were funk or taker, ‘This 
victory proved the ruin of the Sytracufans; for, giving 
themfelves up to feafting and debauchery, the enemy tallied 


citizens without mercy. 
error they had committed, an embally 
intreating him to return and fave the city a fecond time, 


‘out in the night-time from the citadel, and maffacred the pe iaha- 
Being thus made fenfible of the bitant- maf- 


was fent to Dion, facred by 
the varrifon 
of the citas 


To this he agreed without helitation, and inftantly fet out (gj, 


on his march ; but in the mean time, as the foldiers of Dio- 
nyfius, fatiated with flaughter, had retired into their fortrefs, 
the ungrateful Syracufians began to repent of their having 
fent an embaffy to Dion, ‘The chigf commanders, there- 
fore, fent mefengers to {top his march ; but as fome of his 
friends feit deputies to him at the fame time, defiring hine 
to pay no regard to the former meflage, he proceeded on his 
journey. ‘ihe infatuated .multitude feized the gates in or- 
der to difpute his entrance; but they paid dear for their 
frenzy. 
made fuch flaughter, that one would have thouzht they had 
left none alive in the city. As the troops of the tyrant well 
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The Dionyfians again fallied out upon them, and A fecond 
maflacre, 
and the cis 
ty fet on 


knew that Dion was hafiening to the relief of the city, they fire, 


ufed their utmoft endeavours’ to deftroy it entirely before 
his arrival ; for, after they had murdered all the inhabitants 
they could find, they {et fire to the houfes, by which great 
numbers perifhed. During this confufion Dion unexpected- 
ly arrived ; and having brifkly attacked the enemy, at lait 
defeated them with great flaughter, driving the remainder 
into the citadel. 
refrefhing themfelves after their fatigues, they affifted in ex- 
tinguifhing the fire ; which was not done without great dan- 


During the reft of the night, inftead of Th 
fians defeat= 
d with 
great 


€ 
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ger and difficulty. ‘The citadel foon after furrendered ; and flaughter 
Dion allowed Apollocrates the tyrant’s fon, who command-by Dion, 


ed there, to retire with five galleys to his father. As foon 
as Dion entered the citadel, he was met by his filter and 
wife Arete, whom he received with affeétion, notwithftand- 
ing her having lived fo long with Timocrates. He then 
left the Syracufians-in poffeffion of the citadel, rewarded his 
followers, difmiffed his guards, and continued to live like a 
private citizen. 

As foon as Dion had got poffeffion of the city, Hera- 
clides had fubmitted to him, and been received into favour ; 
but as his feditious and turbulent behaviour itill continued, 
Dion at laft gave orders to put him.to death. 
however neceffary, 
came melancholy ; and ever after imagined himfelf haunted 
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‘This a€tion, Dion be- 
fo affeéted the mind of Dion, that he be- comes me- 
lancholy, 
and is murs 


by a frightful fpeétre, refembling a woman of gigantic fta- dered, 


ture, with the hazgard looks and air of a fury. Ina fhort 
time after he loft his life, through the bafe treachery of Ca- 
lippus, or Gylippus, who pretended to be his intimate friend, 
and who immediately after caufed his wife and fitter to be 
carried to prifon. 

Calippus having thus removed Bion, foon made himfelf 
mafter of Syracufe, where he commutted all manner of 
cruelties ; but was driven out, and forced to fly to Rhegi- 
um, where he was murdered with the fame dagger which 
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had killed Dion. In 350 B.C. Dionyfius again made him- Dionyfius 
{elf mafter of Syracufe ; and being exafperated by his pait?etored. 


misfortunes, tyrennized worfe than ever. The Syracufians 
firft had recourfe to Icetas tyrant of Leontini; but as the 
Carthaginians took this opportunity to invade them with a 
powerful fleet and army, they were obliged to apply to the 
Corinthians. By them Timoleon, a celebrated commander, 
was fent to the affiftance of the Syracufians, whom he found 
in a very diftreffed fituation; Icetas being matter of the ci- 
ty, the Carthaginians of the harbour, and Dionyfius of the 
citadel, As all parties were equally the enemies of Diony- 

Kk fius, 
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Syracufe. fius, he found it impoffible to hold out, and therefore {urren- 
dered himfelf to Timoleon, by whom he was fent to Co- 
Surrenders *inth ; where at laft he was reduced to the necefflity of teach. 
to limo. Inga Gol for his fupport. 
leon, and After the expulfion of the tyrant, Timeleon withdrew to 
i Catana, leaving only 4c0 Corinthians, under the command 
Corinth, . Of an experienced officer named Leon, to guard the citadel. 
Thefe were immediately befieged by Icetas and the Cartha- 
ginians, but Timoleon found means to relieve them in fpite 
of all oppofitioa; and having difperfed emiflaries through 
sr the army of Mago the Carthaginian g general, exhorting the 
Cowardice mercenary Greeks to forfake him, te acs Uo much intimi- 
of the Car- dated, that in fpite of all the remonftrances Icetas could 
thaginians. make, he fet fail for \frica, leaving his colleague to carry_ 
on the war in the beft manner he could. 
The day after the departure of Maso, Timoleon affault- 
ed the city fo brifkly, that the troops of Icetas were driven 
- ga from the walls, and the Corinthians became matters of the 
Citadel of place. 'Timoleon, by found of trumpet, invited the inha- 
ithe gk bitants to come ang affilt in demolifhing the citadel and 
forts demo- Other caftles, which he called the nefes opipnaaies j after which 
lithed by he caufed edifices to be ere€ted in the place where the cita- 
Timoleon. del had ftood, for the adminiftration of juttice. He found 
the city ina rial miferable ftuation: for many havinz pe- 
rifhed in the wars and feditions, and others having fled to 
avoid the oppreffion of tyrants, Syracufe, once fo wealthy 
and populous, was now become almoft a defert ; infomuch 
53 that the horfes were fed on the grafs which grew on the 
He repeo- market-place. Timoleon fupplied the city with inhabitants 
ples the ci- from Corinth and other cities of Greece, at the fame time 
F that great multitudes from Italy and the other parts of Si- 
cily referted thither. ‘Timoleon diftributed the lands among 
them gratis ; but fold the houfes, and with the money ari- 
fing from the fale eftablifhed a fund for the fupport of the 
poor. Having thus reftored Syracufe, he in like manner 
_ delivered all the Greek cities of Sicily from the tyrants who 
had taken pofleffion of them, all of whom he put to death. 
After this he refigned his authority, and led a retired life, 
honoured in the higheft degree by the Syracufians, and by 
Dies, and is all the cities in Sicily. After his death he was bewuad 
honoured asa god; the expence of his funeral was defrayed by the 
as a god. public; fports, with horfe-races and gymnattic exercifes, 
were held annually on the day of his death; and it was 
decreed, that whenever the Syracifians were at war with 
the barbarians, they fhould fend to Corinth for a general. 


For 20 years the Syracutians enjoyed the fruits of 'T'imo-_ 


ial leon’s victories ; but new difturbances arifing, in a fhort time 

again falls another tyrant ftarted up, who exceeded all that had gone 
under the : . : % : Pranic © 

power of before him in cruelty and other vices. Vhis was the cele- 

tyrants, brated Agathocles, of whofe exploits againit the Carthagi- 

nians a full account is given under the article CarTHAGE, 

n° 33-53. He was poifoned by one Mcenon in the year 

289 B. C. after having reigned 28 years, and lived 95.— 

A fucceffion of tyrants followed, till at laft the city, being 

36. — held by two rivals, Toenion and Sofiftratus, who made war 

Pyrrhus within the very-walls, Pyrrhus king of Epirus was invited 

spits into Sicily, in order to put an end to thefe diftractions. He 

vited into Willingly complied with the invitation; and was everywhere 

Sialy. received with loud acclamations, as the deliverer not only of 

“$7 Syracufe, but of all Sicily. As he had a fine army of 3¢,900 

Conquers @ foot and 5000 horfe, with a fleet of 200 fail, he drove the 

great purt ‘ket : ¢ 

of the Carthaginians from place to place, till he left them only the 

ijland. two {trong pofts of Eryx and Lilybeum. ‘The former of 

thefe he took by affault, and was himfelf the firft man who 

mounted the walls, after having killed a great number of 

Africans with his-own hand. ‘The Mamertines likewife, 

who had conquered a confiderable part of the ifland, were 

everywhere defeated and driven out, till at lait they were 


fhut up in the city of Meffana. ‘The Carthaginians, alarmed 
at the rapidity of his conquelts, fent ambafladors with pros 
pofals of peace upon very advantageous terms ; but Pyrrhus, 


puffed up with the expeétation of reducing the whole iflandg 


refufed to hearken to any:terms unlefs they would inftant! 
abandon it. So firm was he in the belief of this, that he 


caufed his fon take upon him the title of ding of Sicily ; but] 


in the mean time, having ditpleafed the Sicilians by his arbi- 
trary behaviour, they deferted from him in fach numbers 
that he was glad to fet out for Italy, for which retreat the 
embaffies he received from the Samnites, T'arentines, and 
other Italians, furnifhed him with an honourable pretext. | 

He embarked in the fhips which he had brought with him} 
from Italy ; but was met at fea by the Carthagin:! ‘ans, who} 
funk 70 of bie veflels, and difperfed or took the reft; fo that} 
he faved himfelf in Italy only with 12 veffels, the poor re- 

mains of a fleet of 200 fail. No fooner were the Mamer-f 
tines apprifed of his departure, than they difpatched a bodyt 
of 18,000 men to hara{s him after his landing. Thefe, ha-! 


| 
1 
| 


ving ‘pated the {traits before him, pofted themfelves inj 


the road which Pyrrhus muit take in marching by land t 
Tarentum; and concealing themfelves among woods and 


rocks, attacked him unexpectedly, and with great refolution.| 


But Pyrrhns behaved on this occafion with his ufual braves! 
ry. The ateack being made on his rear, he haftened thi.) 


ther, and made a dreadful flaughter of the enemy, till a 
wound on his head obliged him to retire. As he was fapa 
pofed to be difabled by this wound, a proud Mamertine, of 
an extraordinary fize, and fhining in bright armour, advans 
ced, and with a loud voice challenged the king of Epirus, 
if he was yet alive, to a fingle combat. Pyrrhus imme-1 
diately turned about, and making a dreadful appearance by 


realon of the binant which ran Boos his face, flew at thig | 


new champion, on whofe head he difcharged fuch a furious! 

blow, that he cleft his body afunder ; one half falling to the 

right, and the other to the left. This incredible feat, which 

has fince been afcribed to other warriors, perhaps with ag 

\much truth as to Pyrrhus, fo much intimidated the Mamers 

tines, that they allowed his troops to continue their march 
unmoleited. 

After the departure of Pyrrhus, Hiero the fon of Hicros 
cles, a defcendant of Gelon the firft king of Syracufe, wag 
chofen general of the forces, alony with another named Ara 
temidorus. ‘The two generals had nothing more at heart 
than to put an end to the confufion and diforder which 
reigned in the city ; for which reafon they eatered it a€ 

the head of their forces. On this occafion Hiero difcovers 
ed extraordinary talents for goverument. [By mere dint of 
infinuation and addrefs, without fhedding blood, or hurting 
a fingle citizen, he calmed the minds of ‘the people; recong 
ciled the faétions; and fo gained the affeétions of all, tha : 
he was invefted with the whole civil as well as military pows 
er in the ftate. Soon after this, he married the dauvhteg 
of one of the firft citizens ; and having diftinzuifhed himfelf 
by his exploits againft the Mamertines, was unanimoully 

eleted king of Syracufe, in the year 265 B.C. 

Some time after Hiero’s acceffion to the throne, he agai 
defeated the Mamertines, and reduced them to fuch ftraitg 
that they were obliged to call in the Romans to their ala 
filtance. ‘The confequences of this have been fully related 
under the articles Rome and Carrrace. Hiero, who had 
allied himfelf with the Carthaginians, being himfelf de‘eated 
by the Romans, and finding his allies unable to prote& him 
againit the power of that republic, concluded an alliance 
thee them ; and continued faithful to them even in the time 
of the Grea Punic war, when they were in the preateff 


diftrefs. In his reign flourifhed the celebrated’ mathematia 


cian Archimedes, whofe genius he employed in fortifying 
the 


in-to the walls. 


| chimedes baffled all attempts to take it by affault. 


© Acradina by a bridge. 


a 


5. & 


the city of Syracule, by innumerable machines, in {uch a 
manner as rendered it abfolutely impregnable to every me- 
thod of attack known at that time. 


Fliero died about 211 B. C. and was’ fucceeded by his: 


igrandion Hieronymus: but he imprudently forfook the 
Fcounfels of his grandfather, and eptered into an alliance with 
the Carthaginians. Soon after this he was murdered, in 

confequence of his tyranny and cruelty, and the greatelt dif- 
| orders took place in the city ; which Hannibal, though then 
pin Italy, 

Syracufians in his intereft. ‘This indeed he effected ; but 
| as his own affairs in Italy began to decline *, he could not 


| prevent Marcellus from landing in Sicily with a formidable 


army, which the Sicilians could by no means refift. Syra- 
cufe was foon inveited ; but the machines invented by Ar- 
It was 
- 22 miles in compafs, and confifted properly of five cities in 


one, viz. Ortygia, Acradina, ‘Uyche, Neapolis, and Epi- 
| pole.— Ortygia was a {mall ifland very near the continent, 


and might be called the citadel of Syracu/e, being joined to 
The immenfe preparations which 
the conful had made for taking the city by ftorm, could not 
have failed to accomplifh his purpofe, had the place been 
otherwile defended than by the contrivance of Archimedes. 
The Roman fleet confifted of 60 quinqueremes, befides a far 
greater number of other fhips. ‘The decks were covered 
with foldiers armed with darts, flings, and bows, to drive 
the befieged from the ramparts, which on the fide of Acra- 
dina were wafhed by the fea, and to facilitate the approach 
But a machine of Marcellus’s own invention 


was what he chiefly depended on. He had faftened toge- 


* ther fidewife eight galleys of different lengths, which made 


but one large body, and were rowed only by the oars of the 
outermoft galleys. ‘Thefe eight galleys thus joined, ferved 
only as a bafis for a machine, which was railed up higher 
than the higheft towers of the walls, and had at the top a 
platform guarded with parapets in-front and on each fide. 
"his machine was called a fambuca, from its re{emblance to 
a mufical inftrument of that name, not unlike an harp. 
‘The conful’s defign was. to bring his fambuca to the foot of 
the walls of Acradina; but, while it was at a confiderable 


i- diftance (and it advanced very flow, being moved only by 


two ranks of rowers), Archimedes difcharged trom one of 
his engines a vatt ftone, weighing, according ‘to Piutarch’s 
account, 1250 pounds, then a fecond, and immediately af- 
tera third; all which, falling upon the fambuca with a 
dreadful noife, broke its fupports, and gave the galleys upon 
which it ftood fiich a violent fhock that they parted, and 
the machine which Marcellus had raifed upon them at a vaft 
trouble and expence was battered to pieces. At the fame 
time, feveral other machines, which were not vifible without 
the walls, and confequently did not leffen the confidence of 


- the Romans in the aflault, played inceffantly upon their 


_ fhips, and overwhelmed them with fhowers of ttones, rafters, 
and beams pointed with iron; infomuch that Marcellus, 
being at a lefs what to do, retired with all poffible hafte, 
and {ent orders to. his land-forces to do the fame; for the 
attack on the land-fide was attended with no better fuccefs, 
the ranks being broken and thrown into the utmoft contu- 
fion by the ftones and darts, which flew with fuch noife, 
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found means to foment, in hopes of keeping the _ 
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when at a diftance. 
which were adapted to all diftances. "When the Romans 
therefore had brought their fhips clofe under the wall, and 
thought themfelves well covered, they were unexpectedly 
overwhelmed with a new fhower of darts and ftones, which 
fell perpendicularly on their heads, and obliged them to re- 
tire with ereat precipitation. But they were no fooner got 
at fome diftance,-than a new fhower of darts overtook them, 
which made a dreadful havock of the men, while ftones of 
an immenfe weight, difcharged from other machines, either 
difabled or broke in pieces moft-of their galleys. This lofs 
they fuitained, without being able to revenze it in the leaft 
on the enemy. For Archimedes had placed moft of his en- 
gines behind the walls, and not only out of the reach, but 
even out of the fight, of the enemy ; fo that the Romans 
were repulfed with a dreadful flaughter, without feeing the 
hand that occafioned it; as if they had been fighting, to ufe 
Plutarch’s expreffion, not with men, but with the gods 
themfelves. What moft haraffed the Romans in the attack 
by fea, was a fort of crow with iron claws, fattened to a 
long chain, which was Jet down by a kind of lever. The 
weight of the iron made it fall with great violence, and’ 
drove it into the planks of the galleys. ‘Then the befieged, 
by a great weight of lead_at the other end of the lever, 
weighed it down, and confequently railed up the iron of 
the crow in proportion, and with it the prow of the galley 
to which it was taftened, finking the poop at the fame time 
into the water. Atter this the crow letting go its hold all 
of a fudden, the prow of the galley fell with fuch force into 
the fea, that the’ whole veffel was filled with water, and funk. 
At other times, the machines, dragging fhips to the fhore by 
hooks, dafhed them to pieces againit the points of the rocks 
which proje&ted under the walls. Other veffels were quite 
lifted up into the air, there whirled about with inere- 
dible rapidity, and then let fall into the fea, and funk, with 
all that were in them. How thefe ftupendous works 
were effected, few, if any, have hitherto been able to com- 
prehend. 

The troops under the command of Appius fuffered no 
lefs in this fecond attack than the fleet. In the whole {pace 
of ground which the army, when formed, took up, the laft 
files as well as the firft were overwhelmed with fhowers 
of darts and flints, azainft which they could not poffibly 
defend themfelves. When they had with infinite trouble 
brought the mantelets and covered galleries, under which 
they were to work the rams, near the foot of the wall, Ar- 
chimedes difcharged fuch large beams and ftones upon them 
as crifhed them to pieces. If any brave Roman ventured 
to draw too near the wall, iron hooks were immediately let 
down from above, which, taking hold of his clothes or fome 
part of his body,lifted him up in the air and dafhed out his 
brains with the fall. Marcellus, though at.a lofs what to 
do, could not however forbear exprefling himfelt with plea- 
fantry : Shall we perfiit, faid he to his workmen, in making 
war upon this Briareus, upen this giant with an hundred 
hands? But the foldiers were fo terrified, that if they faw 
upon the walls only a {mail cord, or the leaft piece of wood, 
they immediately turned their backs and fled, crying out, 
that Archimedes was going to difcharge lume dreadiul ma- 
chine upon them. 


But Archimedes had prepared engines » S:tacvfe. 
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defeated in every The fiege 


The confuls, finding themfelves thus 
attempt, turned the fiege into a blockade, reduced moft of trned into 
the other places in the ifland, and defeated the forces which * blockade. 
were fent againft them; and at laft Marcellus made himfelf 
matter of Syracufe itfelf, of which the following account is 4; 
given by Mr Hooke. ‘ He took the opportunity of a fe- MrHooke’s 
{tival, when the foldiers and citizens had drunk plentifully, #*count of 
to make a detachment fale the walls of ‘T'yche, in that part, 


force, and rapidity, that they ftruck the Romans with ter- 
ror, and dafhed all to pieces before them. 

Marcellus, furprifed, though not difcouraged, at this ar- 
ificial form, which he did not expedt, held a council of 
war, in which it was refolved, the next day before fun-rile, 
to come up clofe under the wall, and keep there. They 
were in hopes_by this means to fecure themielves againit the 


terrible florm of ftones and darts which fell on the fhips id aan! 


prea cen Syracufe. 
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ed. He prefently after poffeffed himfelf of Epipole ; where- 
upon the inhabitants of Neapolis, as well as ‘l'yche, fent de- 
puties to him, and fubmitted. Marcellus granted life and 
liberty to all of free condition, but gave up thofe quarters 
of the city to be plundered, 

“ Notwithftanding this, there was a great deal yet to do. 


Aicradina and Ortygia, which were frongly fortified, ftill 


held out ; Hippocrates and Himilco arrived with their troops 
to the relief of the befiezed ; and the Romans were forced 
to exert.all their bravery and fkill to maintain the advantages 
they had gained. 

** But naw a plague made terrible. havock in both ar- 
mies. At the firit breaking out of the peftilence, the Sici- 
lians, who feryed under Hippocrates and Himilco, difband- 
ed themfelves, and returned to their refpective homes ; but 
all the Carthaginian foldiers perithed, together with thofe 
two generals. ‘I'he Romans fuffered lefs by the infeGtion ; 
beceufe, having been a long time before Syracufe, they were 
_feafoned to the air and water of the country. 

*¢ About this time Bomilcar arrived on the coaft of Sici- 
ly fron: Carthage, with a fleet of 130 galleys and 700 fhips 
of burden ; but was long hindered by contrary winds from 
doubling the cape of Pachynum. Epicydes, fearing the 

Carthaginian might fail back to Africa, left the command 
of Acradina to the generals of the mercenaries, and went 
to Bomilcar, in order to perfuade him to fight the Roman 
fleet. The admiral would not engage, but failed away to 
‘Tarentum with all his galleys, ordering his {hips of burden 
to return to “\frica. Epicydes, thus fruftrated of his hopes, 
and knowing himfelf unable to defend a city already half 
taken, retired to Agrigentum ; whereupon the Syracufians 
rmaffacred the commanders appointed by him, chofe new 
preetors to govern in the town, and fent deputies to Mar- 
cellus to treat of peace. In the mean time, the defefters, 
fearmg to be given up to the vengeance of the Romans, 


perfuaded the mercenaries that they alfo would have the 
fame fate. Inftantly the foldiers ran to arms, put to death 
the new pretors, together with many of the Syracufians, 
and plundered part of the city. After this flaughter they 
chofe fix generals, three to command in Acradina, and 


three in Ortygia. Upon the return of the deputies from 
Marcellus, the mercenaries finding that their cafe was diffe- 
rent from that of the deferters, and that there was no de- 
fign againit their lives, became perfectly fatished, and the 
negotiation went on. During the courfe of the treaty, 
Marcellus found means to corrupt Mericus, a Spaniard, one 
of the fix generals chofen by the foldiers, and engaged him 
to admit the Remans into that part of the city where he 
commanded. Mericus, the better to accomplifh this defign, 
feigned an extraordinary zeal for the prefervation of that 
place ; pretended not to like that deputies fhould have leave 
to go out and in at pleafure; and propofed, that for the 
greater fecurity of the town, each general fhould have a di- 
ftin& quarter affligned him, and be refponfible for any ne- 
gleét of duty in it. ‘The motion was agreed to ; and upon 
the divifion, that diftri@ of Ortygia which extended from 
the fountaia of Arethufa to the mouth of the great port 
fell to his care. Marcellus, informed of what was done, 
took his meafures accordingly. He fent a body of troops 
to that fide where Mericus commanded, and the Spaniards 
admitted them at the gate of Arethufa. At the fame time, 
the proconful ordered a falfe attack to be made on Acra- 
dina; which drawing almoft all the foldiers of the garrifon 
thither, Ortygia was in a manner left defencelefs. Fore. 
feeing’ this, he had detached another party of foldiers to 
take advantage of it. Thefe entered Ortygia almoft with- 
out fighting ; upon which the deferters made their efcape, 
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_Syracufe. of it which was nearcf to Epipole, and which wag ill guard- 
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the Romans giving them way; and the Syracuffans in A. 
cradina, thus delivered from the fear of the deferters, im- ' 
mediately opened their gates.to Marcellus, who thereby be- 
came matter of the whole city. 
* And now the conqueror, who is faid to have wept 
during the fiece with compaffion for the inhabitants, gaye P 
up both Ortygia and Acradina to be plundered by his” 


army, after he had fecured the late king’s treafnres for the le 


ule of his republic, and the ftatues, p2intings, 
pal ornaments of Syracufe to illuftrate 
foldiers had ordere 


and. princi- 
his triumph. 


The 7 
to {pare the lives of the citizens; but | 


they were cruel in their avarice, flew many of them, and | 


among the reft the incomparable Archimedes. 
very intent en a demonttration in reometry, 
drawing his lines, when a foldier 
-clapped a {word to his throat. 
des) one moment, 


He was | 
and calmly | 
entered the room, and # 
“ Hold! (faid Archime- 4 
and my demonftration’ will be finifhed,’* 


But the foldier, equally regardlefs of his prayer and his de. 
reonftration, killed him inftantly. . There are different ac. | 


counts of the manner of his death ; but all agree that Mar. | 
and fhowed a fingular favour 4 


cellus regretted it extremely, 
to his relations for his fake.” 


‘The city of Syracufe continued fubje& to the weftern 3 


empire till its declenfion, when the ifland of Sicily; being 9 
ravaged by differémt barbarians, the capital alfo underwent rg 


various revolutions ; till at lat, in the oth century, it was 
fo deftroyed by the Saracens, that very few traces of its 
ancient grandeur are now to be feen. “ ’E'he ancient city of 7 
Syracufe was of a triangular form, 
parts or towns. ‘The circuit, according to Strabo, amount. 
ed to 180 ftadia, or 22 Englith miles, 
An account (fays Mr Swinburne) 
of exagyeration ; but, after {pending two days in tracing the 
ruins, and making reafonable allowances for the encroach- 
ments of the-fea, I was convinced of the exacinefs of his 
meafurement. 

** At prefent itis ftrongly fortified towards the land, and 
the ditches of the baftions form the communications be- 
tween the two havens. It is very weak towards the fea, 
but the fhelves render it hazardous to debark on that fide. 
‘Lhe garrifon is one of the befl appointed in the kingdom, 
but the heights of Acradina command the works. 

‘* About eighteen thoufand inhabitants are now contained 
init. The dwellings are far from being memorials of an. 
cient Syracufan” archite@ture or opulence. In any other 
fituation they mizht be thought tolerable; but to obfervers 
who reflect on the ftyle of thofe buildines that . probably 
once covered the fame ground, the prefent edifices muft 
have a mean appearance. ‘The ancient temple of Minerva 
1g now turned into a cathedral. The walls of the cella are 
thrown down, and only as much left in pillars as is neceffary 
to fupport the roof; the intercolumniations of the pery- 
ftile are walled up. This temple is built in the old Do- 
ric proportions ufed in the reft of Sicily ; its exterior di- 
menfions are 185 feet in length and 75 in breadth. ‘There 
are alfo {ome remains of Diana’s temple, but now {earcely 
difcernible. Befides thefe, there are few ruins in the ifland ; 
and one is furprifed that any fhould exift in a place which 
has been fo often laid watte by enemies, and fo often fhaken 
by earthquakes, 

*¢ Every objeét here imprints a melancholy fenfation on the 
mind, while it draws a comparifon between the prefent 
humble ftate of things and their once flourifhing condition. 
The ancients have left pompous defcriptions of the traffic 
carried on in this well fituated port, the almoft incredible 
wealth poffeffed by its citizens, and the {plendid edifices 
upon which they lavithed a great part of their riches. I 
had already viewed (fays Mr Swinburne) the defert fites 

: of 


and confifted of five a 
vol 
and four furlongs. p.| 
which I once fufpeéted &g 
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all his provinces; but his fon Demetrius being afterwards Syria: 
s:efeated by Ptolemy at Gaza, Seleucus began to think of ~~ 
recovering what he had Toft. Being furnifhed by Ptolemy Attempts 
with 1000 foot and 200 horfe, he fet out with that flender the recoves 
force to attempt the recovery of Babylon. Nothing could ry of Baby- 


ie : : lon with a 
j r per earan han this un <4 , 
have a more defperate appearance tha dertaking 5 | sy flendet: 
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of many great ancient ‘cities, and had as often mourned 
over their remains, but never did I feel the impreffion of 
pity and regret fo flrong as in wandering among the ruins 
of Syracufe.”’ 

SYRIA, a very ancient kingdom of Afia, lying between 
the Mediterranean on the weft, the Euphrates on the eaft, 


and Arabia Deferta, Phoenicia, and Palefline, on the fouth. 
In ancient times this country was called dream, from A- 


KC. ram the youngett fon of Shem, who fettled here ; but in 


procefs of time the name came to be changed into Syria, 
from ene Syrus, according to fome; though others think it 
is only a contra¢tion of the’word Afyria. At*firft it was 
undoubtedly parcelled out into feveral petty ftates ; all of 
which feem afterwards to have been reduced under fubjec- 
tion to the four principal ones, Zobah, Damafcus, Namath, 
and Gethur. Afterwards the whole country was divided in- 
to two parts only, viz. Ceelefyria and Phoenicia; though the 
Phoenicians, Idumeans, Jews, Gazites, and: Azoutes, or the 
whole country of the: Phiiflines, was included. After the 
death of Alexander, Syria, in the «reat extent of the word, 
was divided, according to Strabo, into Comagene, Séleucis 
of Syria, Celefyria, Phoenice on the fea-coaft, and Judea in 
the midland. Ptolemy, however, fubdivides theie 5 and in 
the Proper Syria reckons only Comagene, Pieria, Cyrrhiltt- 
ca or Cyrrheflica, Seleucis, Caffiotis or Cafotis, Chalybo- 


yet Seleucus was not difcouraged. On his arrival at Carthe pice, 


in Mefopotamia, partly by force and partly by perfuafion, 
he prevailed on the Macedonians who garrifoned that place 
to revolt from Antigozus and join him. Being thus rein- 
forced, he entered the territories of Babylon, where new 
fupplies were continually added to his army; his ancient 
fubjeéts flocking to him from all parts, and declaring them- 
felves ready to ftand by him with their lives and fortunes. 
This happened in confequence of the lenity with which they 
had been treated by Seleucus; whereas Antigonus was uni- 
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verfally detefled on account. of his feverity.—As he ap- Becomes 
pioached the city, thofe who favoured Antigonus retired Maller of 


into the citadel, but were ioon obliged to furrender ; and in 
that fortrefs Seleucus found his children, friends, and domef- 
tics; whom Antigonus had Rept.'prifoners ever fince his 
flight into Eaypt. 

Seleucus having thus made himfelf mafter of Babylon, it 
the year 372.B,.C. began to prepare for encountering An- 
tigonus, who he knew would foon attack him with all his 
force. 


the city, 


Nicanor, governor of Media under Antigonus, firft Defeats 
advanced again{ft him at the head of 10,000 foot and 7000 Nicators 
horfe; but Seleucus, with only 3000 foot and 400 horfe, ire 
having drawn him into an ambufh, cut off almoft the whole syfana.. 


nitis,; Chaleidice or Chalcidene, Apamene, Laodicene, Phee- 
nicia Mediterranea, Coelefyria and Palmyrene. 
The hiftory of the ancient Syrians, till the time of their 


being carried away by the kings of A(ffyria, is totally un- 
known, excepting a few particulars which may be gathered 
frem Scripture, and which it is needlefs here to repeat. 
During the, continuance of the Affyrian, Babylonian, and 
Perhan monarchies, the hittory of this-country affords no- 
thing remarkable; but after the death of Alexander, it gave 


naine to a very confiderable empire, which makes a confpi- 


cuous figure in ancient hiftory. At this time, however, it 
was not contined to Syria properly fo called, but compre- 
hended all thofe vai. previnces of the’ Upper Afia which 
formed the Perfian empire; bein, in its full extent, bound- 
ed by the Mediterranean upon one fide, and the fiver Indus 
on the other. The firft king’ was Seleucus, one of the ge- 
nerals Of Alexander the Great; who, after the death of 
that conqueror, being made governor of. Babylon, was 
tempted, by the example of Alexander’s other captains, to 
fet up for himfelf.. Eamenes, who had fincerely at heart 
the intereft of Alexafiéer’s family, folicited his affiftance 
azainft Antigonus, who had openly revolted ; but Seleucus 
not only refufed this affiftance, but attempted to deftroy Eu- 
menes himfelf with his whole army, by cutting the fluices 
of the Euphrates, and laying under water the whole plain 
where they were encamped. Eumenes, however, found 
means to efcape the danger withcut the lofs of a man. Up- 
on this Seleucus endeavoured to gain over his troops: but 
finding that impoffible, he made a truce with Eumenes, and 
granted him a fafe paflage through his province; but at the 


of his army, and fuch of the foldiers as had efcaped the 
flanghter willingly enlifted under his banner. : 

‘Lhe confequence of this vidtory was the fubmiffion of aif 
Media and Sufiana; which alarming Antigonus, hefent hig 
fon Demetrius with an army of §coo Macedonian foot, 


10,000 mercenaries, and 4000 horle. Seleucus was then in. 


Media; and Patrocles, whom he had left to take care of 
Babylon, finding his force inadequate to that purpofe, coms 
pelled the inhabitants to leave the city and dilperfe them- 


felves in the adjacent countries, while he himilelf, with what. 


treops he had, retired into two: forts, which he thought 
could eatily’be defended. When therefore Demetrius en- 
tered Babylon, he was furprifed to find it deferted, upon 
which he ivflantly attacked the forts. One was quickly 


reduced ; but as the other hele out till the expiration of 


the time which had been allowed him by his father, he left 
5000 toot and 1000 horfe under the command of Arche- 
laus to carry on the fiege. With the reft he marched away, 
fufferiny his foldiers to live at difcretion ashe went along ; 
which fo provoked the Babylonians, that they were ever af- 


ter attached to Scleucus as if he had been their natural. 


prince. 
On the return of Seleucus. to Babylon, he eafily drove 


out the*troops left by Antigonus, recovered. the cattle: 


which he had garrifoned, and {fettled his authority on fuch 
a firm foundation, that it could never afterwards be moved. 


bs} 


fame time fent an expreis to Antigonus, defiring him to fall 


I Having then marched again into Media, he defeated and Nicanor 
upon him before he was joined by the governors of Upper 


killed with his own hand Nicanor or Nicator, whom Annti- again de- 


Afia. Antigonus did not fail to follow his advice; but 
having prevailed againft Eumenes through treachery, he 
next thought of bringing Seleucus himfelf under fubjeCion. 
On his return to Babylon, therefore, after having been feaft- 
ed-with his whole army by Seleucus, he demanded of him 
an account of the revenues of his province. Receiving an 
unfavourable anfwer to this queftion, Antigonus was fo 
much exafperated, that. Seleucus, not thinking himfelf a 
match for him at that time, thought proper to fly into E- 
Bypt- 

By the flight of Seleucus, Antigonus was left mafter of 


gonus had fent againft him ; after which, having fettled thefcated and 


affairs of Media, he reduced all Perfia, Baétria,.and Hyrca- 
nia, fubjeGting to his new empire thefe and all the other 
provinces on this fide the Indus which had been conquered. 
Seleucus being now matter of all the countries which lie 
between the Euphrates and the Indus, took the title. of kin 
of Babylon and Media. But, not fatisfied with thefe poffet- 
fions, ample as they were, he croffed the Indus, in order to 
conquer thofe regions which had fubmitted to Alexandex 
beyond that river. But, during the time that the generals” 
of “Alexander had been making war upon his family and up- 
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killed. 
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on one another, one Sandracottus, a native of India, had 
driven out the Macedonians, and madé himfelf mafter of the 
Celen india Whole country. He oppofed Séleucus with an army of 
to Sandro- 600,0C0 mien, and a prodigious number of elephants ; 
cottus for which intimidated the Macedonian fo much, that he offered 
Jno ee to leave Sandracottus in quiet poffeffion of his dominions, 
phants. 

provided he would furnifh him with 505 elephants. To 
10 ~—« this ‘Sandracottus readily affented ; upon which Seleucus 
Defeats An- marched back into the weft againft Antigonus, and, in cone 
heh »4nd jun&tion with Lyfimachus and Ptolemy, engaged and totally 
5 defeated and killed him at Ipfus. After this Seleucus 
marched into Upper Syria, which he reduced entirely, and 

built the city of Antioch on the Orontes. In théedame 

country he built feveral other cities; one of which he call- 

ed Seleucia, from his own name; date Lipamed, from his 

wife Apama, the daughter ofiode Artabazus a Perfian; and 

a third Laedicea, from his mother Laodice. He firlt en- 

tered into an alliance with Demetrius, and married Strato- 

nice his daughter ; but foon after affifted Lyfimachus and 

Ptolemy to deprive. him of the beft part of his dominions. 

‘Thus Demetrius being reduced. fo low that he could give 

hun no farther jealoufy, Seleucus betook himfelf to the 

building of another city, which he called likewile Se/eucia, 

and which ftood on the place where the city of Bagdad now 
ftands.  Befides thefe, he built a great many others; 16 of 

which he called Antioch, from the name of his brother An- 

tiochus ; nine Se/eucza, from his own name ; three Apamea, 

from Apama his firft wife; one Stratonicea, from his fecond 

wife Stratonice ; ‘and: fix Laedicea, from his mother Lao- 

dice. i 

In 284 Seleucus entered into a war with T.yfimachus, 
with whom he had hitherto lived:in ftri@ amity. Out of 

36 general officers left by Alexander the Great, they two 

only furvived, and both were upwards of 70 years old. Ne- 

verthelefs they were both filled with the ambition and ani- 

The two armies met at a place call- 


Syria. 


moficy of young men, 
ed Curopedion in Phrygia, where an o'ftinate engazement 


Defeats and took place. 
kills 1.yfi- 
énachus. 


Victory was long doubtful : pe at lalt Lyfi- 
machus was run through with a {pear, and died on the {pot; 
on which his troops betook themfelves to flight, and left 
Seleucus matter of their baggage. ‘This vilory added to 
thé poffcflions of Seleucus all thofe provinces which had for- 
merly been fubje& to Lyfimachus. ‘The former exulted 
much in his good fortune; being chiefly pleafed that he 
was now the laft of Alexander’s captains, and by this vic- 
tory became, as‘he ftyled it, the conqueror of conquerors; and 

on this account he is generally called Nicator, or the congue- 
1s eee ror. Eis triumph, however, on this occafion, was bat fhort- 
treacherouf. lived ; for, feyen months after, as he was marching towards 
“6 tourder# Macedon to take poffeffion of that kingdom, he was treach. 
€ 
conferred innumerable favours. * Phileterus prince of Per- 
gamus purchaied his body at a great price from Ptolemy, 
tind fent it to his fon Antiochus ; who, with extraordinary 
pomp, burned it in Seleucia. on the fea-coaft, ereGiiny on 
the place a magnill cent chapel, which he Salted’ from his far- 
name JVicatorium. 

Seleucus was fucceeded by his fon Antiochus Soter, w he 
held the empire 19-years. He refigned to Antigonus Go- 
natus all pretenfions to the crown ar Macedon ; aid having 
enpajed in a war with Eumenes king of Pergamus, he was 
defeated by him, and obliged to yield. up part of his domi- 
nions. He died in 261 LB. C. and was fucceeded by his 
fon Antiochus Theos; who having engaged in a war with 
Eeplemy Philadelphus king of Egypt, * the Parthians and 

3aétrians took an opportunity to. revolt, and could never 
afterwards be reduced. In 246 B,C. he was poifoned by 
his wife Laodice, whem he had divorced for Berenice daugh- 
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eroufly murdered by Ptolemy Ceraunus, on whom he had- 


S48. 


ter to Ptolemy, with whom he made peace on the revolt of Syria. 
the Baétrians, On the death of Ptolemy, Antiochus di. ‘ 
voreed Berenice, and took back Laodice; who, to fecure 

herfelf againft the effects of his fickle difpofition, poifoned 

him, as we have juft mentioned, and raifed to the throne her 

own fon, named Seleucus Callinicus. - Not thinking herfelfseleucus | 
{afe, however, as lony as Berenice lived, Laodice began im- ealnicns 
mediately to concert “meafures for putting both her pad her 1 
fon to death. Berenice attempted to fave herfelf by retiring 
to Daphne, where fhe fhut herfelf up in an afylum built by 
Seleucus Nicator. There fhe was clofely befieged by the 


_ fons of Seleucue ; of which thé cities of Afia having intel- 


lizence, formed a confederacy in her favour. Her brother 

the king of Egypt alfo haftened to her relief with a confix 

ddnahle’ army; but before either of thefe could come to her 

affiftance, both fhe and her fon were barbaroufly murdered, 

with all the Egyptians who attended them. 16. 
Ptolemy, on hearing the melancholy news of his fiter’s Great part | 

death, determined to take the molt fevere vengeance on her® Ego" a 

minions } 

murderers. Joining his forces to thofe of the Afiatics, he conque-ed | 

carried every thing before him. Having in the firft placeby Piolcnill , 

put an end to the life of Laodice, he atte himfelf mafter of Euergetes. 7 

all Syria and Cilicia; then pefling the Euphrates, he fub- 

dued all the country as far as Babylon and the Tigris; and 

had not the progrefs of his arms been inter rupted by a fedi- 

tion which obliged him to return to Egypt, it is more than 

probable that he would have fubdued the whole § Syrian em- 

pire. As foon as he was returned, Seleucus attempted to 

revenge himfelf ; but his fleet being deftroyed by a violent 

ftorm, and His band: army defeated by Ptolemy, he conclu- 

ded a truce for ten years. During all this time the Parthian 

prince had eftablifhed himfelf fo firmly on the throne, that 

it was in vain to think of difpofleffing him. However, as 

foon as his other affairs would permit, Seleucus undertook y 

an expedition egainit Arfaces the Parthian monarch; by Scleucus 

whom he was utterly defeated, taken pritoner, and Caimed xfeated 

into Parthia, where hhe died ‘our years after. He was fuc-and taken 


prifoner b 
ceeded by his eldeft fon Seleucus Ceraunus,'a weak princes}. ja. A 


_ who was poifoned by a conf{piracy, of two of his officers,thians. 


when he had reigned one year; after which his brother An- 
tiochus, furnamed the Great, afcended the throne in 225 
B.C. 18 

In the very beginning of his reign, two of his zenerals, Antiochus | 
Alexander arid Molo, rebelled againft him. The former hadthe Great. J 
been appointed governor of Pertia, and the latter of Media; 
but they, defpifing the king’s youth, refufed to obey. ‘he 
occafion of this revelt- is faid to have been their dread of the 
cruelty of Fermias the king’s prime minifter; and as they 
hoped to rave into their fchemes Achzus governor of the 
provinces of Afia Minor, they doubted not of fuccefs. In 
this, however, they failed; but this did not cifcourage them 
from proceeding i in. their re! ellion. Epigenes, the comman- 
der of the troops about the king’s perion, advifed him to 
march without delay againft the rebels; but as Hermias re- 
proached him with treachery and.a defi gn to betray the 19 
king into the hands of his enemies, Asaiechion fent two of U% Siete s: 
his generals into the eaft, while he himfelf undertook an = ie ame 
pedition againft Ptolemy Philadelphus, with a view of re- edition as | 
covering Celefyria. In this attempt, however, he was dif-gainf E , 
appoti nied ; and the generals whom he had fent into*the2Yit: 
ealt were totally defeated, and their troops cut off : upon 
which he determined to lay afide for the prefent his Syrian 
enterprife, and march in perl on againit the rebels. ‘I his 
was agai oppofed by Hermias ; but as he found it impof- 
fible to alter the king’s mind, the treacherous minifter found 
means to get Epigenes the phakic of this project executed, 
under pretence of holding a correipondence with Molo one 
of the rebel chiefs. Antiochus in the mean time purfued 
3 oe his 


ipreffes the 
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. Enters into 


- of Macedon 
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Syria. his march againft the rebels, whom he defeated in a pitched 
battle ; upon which their chiefs laid violent hands on them- 


Fanedles felves. On his return he received the fubmiffion of the 
ne rebel. Atropatii, a barbarous people in Media; and put to death 


fon, but is his prime minifter Hermias, whom he found hatching treach- 
mbarrills? exons defians againt him. During his lifetime, however, 
by another. +1 traitor, by accufing Acheus o! treafon, had obliged him 
to revolt in his own defence; fo that the king had {till two 
important wars on his hands, viz. that with Ptolemy king 
of Egypt, and the other againft Acheus. — After fome de- 
liberation, he refolved to march firlt againk the king of E- 
gypt; and was at firt very fuccefsful, reducing many cities 
a a in Ceelefyria and Paleftine, and defeating the Ecyptians in 
Ns defeated 4 pitched battle : but in-the year 217 B. C. being worfted 
by the E- ih the battle of Ravhia, he was obliged to abandon all his 
gyptians, conquelts; of which Ptoleray immediately took poffeflion, 
but {up- and Antiochus was obliged to cede them to him, that he 
mizht be at leifure to purfue the war againft Acheus. 
Antiochus having made valt preparations for his expedi- 
tion, foon reduced Achaeus to. fach diftrefs, that he was 
obliged to fhut himfelf up in the city of Sardis,- which he 
defended for fome time with great bravery ; till at laft, be- 
ax ing betrayed “by two Cretans, he was delivered up to the 
His fuccef- king, and by his order put to death. Antiochus then un- 
a the dertook an expedition againft the Parthians, whom he obli- 
a ged to conclude a peace on very advantageous terms. He 
then turned his arms again{t the king of Battria, whom he 
-alfo compelled to agree to hisderms; one of which was, 
that he fhould give him up all his elephants. For the con- 
firmation of the treaty, the king of Baétria fent his fon to 
Antiochus; who being taken with his majeftic mien and 
agreeable converfation, gave him one of his -daughters in 
marriage. Ie then cro ed Mount Caucafus, and entered 
India ; where having renewed his alliance with the king of 
that country, he received alfo of his elephants, which in- 
creafed his ftock to 150. From India he marched into A- 
rachofia, Drangiana, and Carmania, eftablifhin.s order and 
difcipline in all thofe countries: then paffing through Per- 
fia, Babylonia, and Mefopotamia, he returned to Antioch, 
after an abfence of feven years. 
In the year 204 B. C. Antiochus entered into a league 
with Philip. of Macedon, on purpofe to deprive Ptolemy E- 
piphanes, the infant king of Egypt, of all his dominions. 


rebellion. 


23 


a league 
with Philip 


againft the ~~~ : i ; ; 
king of E- tuition of the Romans; who immediately required the con- 


gyi federate princes to defikt from.any enterprile againtt the king 
of Egypt, under the penalty of incurring the difpleafure of 
the republic. After delivering this meflage, M. Emilms 
Lepidus, one of the ambatladors, repaired to Egypt, where 
he took upon himfelf the office of regent and guardian to 
the young king. 
manner he could, he returned to Rome, after having ap- 
poiated one Ariftomenes, an Acarnanian, to be chief mint- 
fter to the kinz. Ariftomenes being 4 man of prudence 
and fidelity, acquitted himfelf very well in his new {ftation. 
Having taken care to recruit his army as well as he could, 
he fent one Scopas, a man of great authority among the 
. Z&tolians, into that country, to raife auxiliaries. Scopas 
foon raifed an army of 6000 /Etolians, at that time reputed 
the beft foldiers in the world; and having joined the Egyp- 
tian army, reduced all Judea, put a ;rarrifon into the caitle 
at Jerufalem, and, on the approach of winter, returned to 
Alexandria loaded with booty. .Thefe exploits, however, 
were performed when Antiochus was abfent in Afia Minor;, 
and no fooner was he returned, than the face of affairs was 


24 Lactate 
| Deftroys . changed. Scopas was defeated in a pitched battle, where 


the Egyp- one half of kis men were deftroyed. He himfelf efcaped to 
tian army. Sidon, where he fhut himfelf up with 10,000 of his fol- 
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The Egyptians, however, put the young king under the’ 


Havin regulated affairs there in the belt 


more than. 19,0¢0 foot and’500 horfe. He had been made 


ie pie 


diers; but Antiochus having invefted the place, Scopas was- Syria. 
\ fr ® id Be) \onecee pommel 
reduced to the neceffity of furrenderiniz at difcretion, The 


king purfued his conquefts; recovered all Paleftine and Coe- 
lefyria ; after which he invaded Afia Minor, in hopes of re- 
ducing it alfo, and reftoring the Syrian empire to the fame ax 
extent it had in the time of Seleucus Nicator. The free His con- 
cities in. Afia Minor immediately had recourfe to the Ro- quefts 
mans, who fent an embafly to Antiochus on the occafion ine by 
but as both parties put on thofe haughty and imperious pang, 
airs to which they thought the greatnels of their power: 
gave them a right, no fatisfaCtion was given, but every thing 4 
tended to an open rupture. While matters were in this fi- Hannibal 
tuation, Hannibal the Great being obliged to leave his own flees to him 
country, fled to Antiochus : from whom he met with ale protec= 
gracious reception. As Hannibal had, while a child, fworn ol 
perpetual-enmity againft the Romans, he nfed all his eloquence 
to perfuader Antiochus to make war with them ; and as the. 
many viétories which he had gained over them lett no room 
to doubt of his capacity, Antiochus doubted nothing of be- 
ing able, by his affiftance, to conquer that haughty people. 
Several embaffies paffed between the two nations; but chief- 3 
ly with a defign, on the part of Antiochus, to gain time. 
Hannibal endeavoured to draw his countrymen into the ge 
confederacy againft Rome, but without effect. . Antiochus Antiochus 
having ftrengthened himfelf by feveral alliances, at laft refolved neg'ects the 
to begin the war in earnelt. T'o confult on the meafures *4vice “3 
proper to be taken, he called a council of war 3+ but Hicclas On . 
ded from it the only mam whofe advice he ought to have 
followed ; namely, Hannibal the Carthaginian, The rea- 
fon of this was, that he had become jealous of him from the 
tog jzreat intimacy, as he thought, which he had kept with 
the Roman ambafladors. However, in this council it was 
agreed that the war fhould: be immediately commenced. 
The King himfelf was prevailed upon by the /&tolians to 
pafs over into Greece, and at the fame time entirely to re- 
ject the advice which Hannibal had formerly given, of fend- 
ine him with an army into Italy. Here he was made genes 
raliffimo of all the Greek forces; but made none of thofe 
efforts that had formerly obtained him the title of Great. 
Indeed it now plainly appeared, not only that he was inca- 
pable of carrying on war againft fuch enemies as the Ro: 
mans, but even of accepting proper advice when it was given. 
him. In another council, into which Hannibal was ad- 
mitted, that commander adyifed the king, before he unters 
took any thing elfe, to ufe his utmoft endeavours to gain. 
over Philip of Macedon ; which, he faid, was a ftep fo ims 
portant, that if it could be gained, they mighty: without. 
much ado, become matters ot all Greeve. But if. Philip, 
could not be prevailed on to make war on the Romans, he 
was of opinion that the king fhould fend his fon Seleucus 
into Macedon at the head of an army, aud thus prevent 
Philip from giving the Romans any affiftance. But he ftill 
maintained, that the only way to defeat the Romans was to 
fend an army into Italy. ‘This advice was again rejected 5 
and the king imprudently became the aggreflor, by falling, 
on a body of 500 Romans before war had been declared.. 
He alfo made king Philip his ‘enemy, by entertaining the 
regent of Athamania, who was a pretender tothe crown a8 
of Macedon. ‘To complete all, he himfelf fell in love, tho’ His fhames- 
above 50 years of aze, with a beautiful young woman Paco 
Chalcis, whom he married ; and became fo great a flave AO ot 
this paffton, that he entirely neglected his affairs ; the army. 
gave themlelves‘up entirely to. diffipation. and debauchery,, 
and every trace of Military “difcipline vanithed. 

‘In the year 194 B.C. Antiochus was raifed from his le- 
thargy by a declaration of: war azainft him at Rome, and: . 
fet out for Aitolia. “His army at this time amounted to no 


to 


» 


Syria. to believe that he would receive a valt reinforcement in A%- 

tolia > but when he came to make the experiment, he foon 
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Ts defeated found his miftake ; all the troops he could raife there 

by the Ro- amounted to no more than 4000 men. 
mans at 
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exceedingly inadequate to the purpofe, he was oblived to 
oppofe the Roman army, who were advancing in conjune- 
‘tion with the Macedonians, and had already made furprifing 
progrefs. Antiochus feized the Straits of ‘hermepyla 
but was driven from them by the Romans, the kinz himfelf 
being the nrft that fed. Almoft his whole army was de- 
itroyed in the battle or in the purfuit, and Antiochus re- 

‘terned with difrrace into Afia. ' 
Soon after his return, Antiochus equipped a fleet of 200 
fail; on which he immediately embarked for the Thracian 
herfonefus, now Crim Tartary, where he fortified the ci- 
ties of Lytimachia, Seftus, and Abydos, with others in that 
neighbourhood, to prevent the Romans from croffing the 
Hellefpont, In the mean time Polyxenidas the Syrian ad- 
miral fent intelligence to the kinx that the Roman fleet had 
appeared off Delos; upon which he defired him to feek them 
He did fo, and was de- 
feated with the lofe of 40 fhips taken or funk in the engage- 
ment. ‘(his was foon after revenged by the deftru@ion of 
the Rhodian fleet by the artifice of Polyxenidas; but in 
the end the king’s affairs went everywhere to wreck. Ha- 
ving laid fiege to the city of Pergamus, he was obliged to 
3r __ raife it with’ lofs; the Phoenician feet commanded by Han- 
Meets with nibal was defeated by the Rhodians; and foon after the 
ene other Syrian fleet under Polyxenidas was utterly defeated by the 

efeats, and > / ; : * 
becomes Romans. Antiochus was fo much difheartened by thefe re- 
Jike one in- peated defeats, that he appeared like one infatuated. In- 
fatuated.  ftead of fortifying more ftrongly thofe cities which lay on 
‘the frontiers of his kingdom, he entirely deferted them: and 
thus Lyfimachia and Abydos, the two keys to Afia, fell 

‘into the hands of the Romans without the leaft refiftance. 
The arrival of the Romans in Afia ftruck Antiochus with 
fuch terror, that he inftantly fued for peace. The terms he 
32 Offered were imdeed very advantageous, but by no means 
Sues for agreeable to the expectations of the Romans. ‘They .there- 
peace, but fore gave him this final anfwer: 1. 'I'hat ince he had drawn 
se eeruled: upon himfeli the war; he fhould defray the whole expence 
of it; 2. That he fhould reftore liberty in general to all the 
Greek cities in Afia; and, 3. That to prevent futureshofti- 
hities, he fhould relinquifh all Afia on this fide Mount 'T'au- 
rus. Thefe terms; however, {till appeared to him fo into- 
lerable, that he tefolved to continue the war; and determi- 
ned alfo to take the moft imprudent method of carrying it 
‘on, namely, by ha%arding all on the event of a general en- 
 gagement. The king encamped near Magnefia, and ftrong- 
ly fortified his camp. ‘I'he Romans infulted him in his 
trenches, and propofed to attack his fortifications if he con- 
tinued to decline an engagement. At laft the king, think- 
ing it would be fhameful for him longer to refufe an engage- 
ment, being at the head of an army far more numerous thaa 
that of the enemy, in a friend’s country, and in the midft of 
his allies, refolved at all events to accept the challenge, and 

accordingly prepared for a decifive battle. 

The Roman army confifted of four legions, partly Ro- 
mans and partly Latins, each legion at this time containing 
500 men, and of 7000 auxiliaries fent by the kings of Per- 
gamus and Macedon; but of thefe 2000 were ordered to 
guard the camp during the action. The Romans were pott- 
ed in the-centre, and the Latins in the two wings, the left 
of which extended to the river. On the fide of the right 
wing, to cover and fupport it, the conful pofted the auxi- 
liary troops of Eumenes, a {mall body of hhorfe, and fome 
Trallians and Cretans lightly armed. Sixteen elephants 
which the Romans had were placed behind the army by way 
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With this force, fo. 


of corps-de-referve, the conful not thinking it proper to op- 


pofe them to thofe of the enemy, which were far more nu. 


merous, being in all 52, and betides excelled the Roman 
elephants in ftrensth, height, and courage, the former be- 
ing brought from India and the latter from Africa. . Ag 
for the Syrian army, all the nations of the eaft feemed to be 
affembled to fupport the caufe of Antiochus. But the 
main ftrength of it confifted in 16,000 toot, armed after ¢he 
Macedonian manner, who compoted the phalanx. ‘Phis 
body taced every. way, was armed with long pikes, and 
taught to fight in clofe order, as the foldiers of Alexander 
the Great had formerly been. Antiochus did not draw up 
his phalanx as ufual, but divided it into ro companies fepa- 
rated from each other, placing, in the fpaces between each 
of the companies, an elephant loaded with a tower full of 
armed men. On the right of the phalanx was drawn up in 
a line part of the cavalry, viz. t500 Afiatic Gauls, 3000° 
horle armed cap-a-pee, and rcoo more, the flo-ver of the 
Median cavalry. At fome diitance from thefe followed the 
cavalry of the king’s houfehold richly clothed, and wearing 
bucklers plated over with filver. In the fame line 1200 
Scythians on horfeback, armed with bows and arrows, made 
a great figure, being all chofen men, and of an extraordi- 
nary fize. The light-armed troops, to the number of 2000, 
partly T'rallians and partly Cretans, with tc,o00 Myfian 
archers and 4900 men more, partly Cyrtccans armed with 
flings, partly Perfians armed with bows, and partly Arabians 
mounted on dromedaries, clofed the right wing, which was 
led on by the king in perfon, furrounded by a body of Sy- 
riaos and Lydians well mounted, but not heavily armed. 
The left wing was commanded by Seleucus and Antipater ; 
the former the kine’s fon, and’the latter his nephew, and 
difpofed thus: Clofe to the phalanx were polted 15<0 
Galatians and 2000 Cappadocians, which king- Ariarathes 
had fent to the affiftance of his father-in-law. Next to thefe 
were placed 2700 auxiliaries fent from different countries ; 
thefe were followed by 3002 cuiraffiers well mounted; and,- 
laftly, in the flank of this wing marched 2000 horfe hehtly 
armed, At fome diftance were placed feveral {mall bodies 
of light-armed troops both foot and horfe ; among which 
were 25co Galatian horfe, fome ‘Varentines, Cretans, Ca- 
rians, Cilicians, &c. ‘Uhe phalanx, which was in the centre, 
was commanded by three officers of diftinGtion, viz. Minio, 


Zeuxis, and Philip. A vaft number of chariots, armed with 


hooks and fcythes, were drawn up before the firft line, as 
were likewife a great many elephants carrying towers with 
feveral floors, all filled with flinzers and archers ; befides 
many camels, animals then unknown to the Roman troops, 
mounted by Arabians armed with {words fix feet long, that 
the riders might from their backs reach the enemy. ‘The 
Romans had never feen a more numerous army, nor one 
more finely adorned; neverthelefs they never fhowed fo great 
a contempt for an army as for this which they were now 
going to attack. 

On the day of the battle the weather proved very favour- 
able to the Romans; for a thick fog rifing in the morning, 
the day was almofl turned into night, fo that the Syrian 
commanders could not have all the corps under their com- 
mand in view, on account of their ereat uxtent, nor fend 
them proper orders in time; whereas the fos was not thick 
enough to prevent the Roman generals from feeing their (e- 
veral bodies at the greateft diftance, as they took up but 
little ground. Befides, the damp which was occafioned by 
the fog flackened the ftrings of the enemy’s bows, fo that 
the -Atiatics who ufed them could fhoot their darts and ar- 
rows but faintly. ‘The whole dependence of Antiochus ia 
the firft attack was on his armed chariots, which were to 
cut their way inte the Roman army. For this purpofe they 

had 
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ria. had Jong halberts faftened to their poles, and fharp hooks Romans walking over heaps of dead bodies, efpectally where Syria» 
~~ +o their axle-trees; the former were about’the height of a the phalanx ftood, marched up to the Syrian camp, attack- 
3 be.™an’s head, and the latter almoft {wept the ground, and cut ed, and plundered it. The riches they found in it are not ind their 


our of off the legs of all who ftood in their way. But Eumenes 
bee undertook to render them ufelefs, and even fatal, to the ene- 


to be deferibed: but the taking ef it coft the Romans acamp ta~ 
new battle, which proved more fatal to the Syrians than ken. 


my. This brave prince, putting himfelf at the head of the 
bowmen and flingers, ordered them to charge, not in a bo- 
dy, but divided in platoons, and to aim only.at the horfes in 
the chariots. Accordingly, as foon as the chariots moved, 
FEumenes advanced at the head of his men, who pouring on 
them from every quarter darts, ftones, and javelins, and at 
the fame time fhouting as loud as they could, fo frightened 
the korfes that they could no longer be kept in order, but 
{fcouring up and down, and turning again{t their own troops, 
fell on the Arabians who fupported them, which occafioned 
a great confufion in that quarter. ‘Thofe in the Syrian ar- 
my who were at a diftance, hearing the noife and outcries, 
and not knowing the caufe of them, were ftruck with no 
{mall terror. After this advantage, the Roman cavalry ad- 
vanced, and. fell on thofe whom the chariots had put in dif- 


that in the field; for the Romans having, in {pite of a moft 
defperate refiftance, forced the intrenchments, gave no quar- 
ter, but put all to the fword wxhout diftinétion. There 
fell this day in the battle, in the purfuit, and in the plunder 
of the camp, 50,000 foot and 4000 horfe; 1500 were ta« 
ken prifoners, and 15 elephants. Inthe confular army there 
were but 300 foot killed and 25 horfe, Eumenes had only 
15 of his men killed; fo that this victory, as we are told by 
the ancients, feemed a prodigy to all nations both of the 
eaft and wett. 
Antiochus retired: to Sardis with as many of his forces 
that had efeaped the flaughter as he could draw together. 
From Sardis he foon-marched to rejoin his fon Scleucus, 
who had fled to Apamea. As for the conful, he took ad~ 
vantage of the king’s defeat and flight, making himfelf maf- 
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eSy- order. The Syrians being already intimidated, after a faint ter of all the neighbouring countries. Deputies haltened 
- refiftance gave way ; and the Romans made a great flaugh- to him from all parts; the cities of Thyatira, Magnefia, 
ted. 


ter of their men \and horfes, both being borne down with 
the weight of their heavy armour. Eumenes charged the 
left-wing, in which Seleucus commanded, with fuch vigour, 
that he put it to flight; and the fugitives flying to the 
phalanx for prote¢tion, put that body likewife in diforder ; 
which Domitius obferving, advanced againft it at the head 
of his legionaries, but could not break it till he ordered his 
men to attack the elephants; which, as before obferved, 
were placed in the fpaces between the companies. ‘The Ro- 
mans had learned, in their wars with Pyrrhus and Hannibal, 
not to fear thofe monfters which were once fo terrible to 
them. ‘I'hey attacked them, therefore, with great refo- 
lution; and driving them againft the phalanx, put that 
body into diforder, by means of thofe very animals which 
had been pofted there for its defence. 

But in the meantime advice was brought that the left 
wing of the Romans was in great danger. Antiochus, who 
had obferved that the flanks of the left wing were. quite 
open and uncovered, the four fquadrons. which_ covered it 
having joined the reft of the cavalry to fall upon the ene- 
my’s left wing, had charged it at the head of all his auxili- 
aries, not only in front but in flank. The Roman infantry, 
feeing themfelves in imminent danger of being furrounded 
and hemmed in on all fides, fled in great diforder to their 
camp, which was guarded by 2coo men under the com- 
mand of a legionary tribune called milius. ‘This man fee- 
ing the Romans flying towards him, marched out at the 
head of all his troops to meet them; and after having bit- 
terly reproached them for their cowardice and ignominious 


Trallis, Magnefia in Caria, all Lydia, and~ Ephefus itfelf, 
though highly favoured by Antiochus, declared for the Ro- 
mans. Polyxenidas, upon the news of the king’s defeat, 
left the port of Ephefus, and failed to Patara, where he 
landed with a very {mall guard, and returned by land into 
Syria. The conful took the road to Sardis, which opened 
its gatestohim. As he ftopped there, his brother Africa. 
nus, as foon as his health allowed him, came and joined him 
in that city, and congratulated him on the glory he had fo 
lately acquired, : 

Antiochus finding his affairs.in a bad fituation both by 
fea and land, and not daring to appear before the confular 
army in the field, fent Antipater his brother’s fon, and 
Zeuxis, who had been governor of Lydia and Phrygia, to 
fue for a peace. “hey were ordered to treat chiefly with 
the elder brother, of whofe clemency and good nature An- 
tiochus entertained a high opinion. -Accordingly, on their 
arrival at Sardis, where the conful then was with his bro- 
ther, they addreffed the latter, and were by him prefented 
to the conful. Their fpeech was very fubmiffive, and fuch 
as became a vanquifhed people. 

Hereupon a council was fummoned, and after long de- 
bates the ambaffadors were called in; and Scipio Africanus 
being defired by the conful to acquaint the deputies with 
the refolutions of the affembly,.is faid to have expreffed him- 
felf in the following terms: ‘* We are fenfible that the vic- 
tory which we have lately gained is owing to the gods, and 
therefore fhall treat the vanquifhed with moderation, de- 
manding little more of them now than we did at our firft 


entering into Afia. Antiochus fhall obtain a peace upon Aatiochia 
the following terms: That he give up his pretenfions to Obtains 
Europe, contine his dominions to Afia beyond Mount T’ au- very hard 
rus; and that he pay 15,000 Euboec talents for the ex-terms. 


flight, ordered his men to draw their fwords, and cut in 
pieces fuch as fhould advance one ftep farther, or refufe to 
face about againft the enemy. ‘his order, given fo feafon- 
ably, and put in execution without mercy againft fome, had 


the defired effect. Thofe who were flying firft halted ; and 
then, being both reinforced and encouraged by Aimilius, re- 
turned under his conduct to wipe off the. difhonour of their 
flight. At the fame time Attalus the brother of Eumenes, 
having left the right wing on his receiving advice that the 
left was in danger, arrived very feafonably with 200 horfe. 
Antiochus obferving that the troops which had fled were 
returning to the battle, and that the enemy’s right wing 
was ready to fall upon him, turned his horfe about and fled. 
‘This ferved in a manner as a-fignal for the reft of the troops, 
for the whole Syrian army immediately turned their backs, 
Eumenes alone purfued them at the head of the cavalry, 
and made a moft dreadful havock of the fugitives, The 
Vou, XVIII. Part I, 


pences of the war; 500 down, 2500 when the fenare and 
people fhall confirm the articles, and 1000 more every year 
for 12 years together. We alfo infift upon his fatisfying 
king Eumenes, and his paying him the 400 talents he owes 
him, and what remains due for the corn which his father 
fent to the king of Syria. It is likewife the pleafure of the 
council that you deliver up to us Hannibal the Carthagi- 
nian, Thoas the /Ztolian, Mnefilochus the Acarnanian, and 
Philo and Eubulus two Chalcidians; for thefe have been the 
uthors of our divifions, the incendiaries who kindled the 
prefent war. Laftly, the king of Syria, for a further proof 
of his fincerity, fhall give us 20 fuch hoftages as we fhali 
choofe, of whom Antiochus his youngef fon fhall be one.” 
Ll The 
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Maize thrives in the light foil of Balbec, and even rice {s 
cultivated with fuccefs on the borders of the marfhy coun- 

try of Havula, They have lately begun to plant fuzar- 

canes in the gardens of Saide and of Bairout, and they find 

them equal to thofe of the Delta. Indigo grows without cul- 
tivating on the banks of the Jordan, in the country of Bifan, 

and only requires care to make it of an excellent quality. 

The hillsides of Latakia produce tobacco. Gaza produces Volney's 
dates like Mecca, and pomegranates like Algiers ; Tripoli Travels 
affords oranges equal to thofe!of Malta; Bairout figs like Yo! 
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Syria, T’he ambaffadors of Antiochus had been ordered to re- 
Leomnymmnn file no terms; and therefore thefe were accepted, and the 
whole affair concluded, So that the Syrian ambafladors 

now prepared to fet out for Rome, to get the conditions of 

peace propofed by Scipio ratified there. - Inthe mean time, 

the conful dividing his army into three bodies, put it into 
winter-quarters; One part continued at Macnefia, another 

was fent to Tallis, and the third to Ephefus, where the 

Scipios took up their quarters. There they received a new 

embaffy from Antiochus, with the hoftages he had promifed, 
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foil, &c. of rying in their levels, ftuation, and appearances. 


the coun- 
try. 


the Roman prifoners and deferters, and the ftrangers which 
the conful had demanded, except Hannibal, who after the 
king’s defeat had fled out of his dominions ; and 'I‘hoas the 
#étolian, who, as foon as he heard that atreaty was on foot 
between Antiochus and the Romans, had returned to Aito- 
hha, where a war was likely to break out between that re- 
public and Rome. L. Aurelius Cotta was fent with the 
ambafladors to Rome, to acquaint the fenate with the par- 
ticulars of the treaty. When they appeared before the con- 
{cript fathers, they fpoke with great fubmiflion, and only 
defired them to ratify the articles which the Scipios had of- 
fered to their matter. ‘The fenate, after examining them, 
ordered that a treaty of peace fhould be concluded with An- 
tiochus, and the articles of it engraved on brafs, and fixed 
up in the Capitol. They only added one claufe, which was, 
That the Syrians fhould change every year all their hofta- 
ges, except the fon of king Antiochus, who fhould continue 
at Rome as long as the republic thought fit. The peace 
being thus ratified, and all Afia on this fide Mount Taurus 
Celivered into the hands of the Romans, the Greek cities 
were by them reftored to their liberty, the provinces of Ca- 
ria and Lydia given to the Rhodians, and all the reft that 
had belonged to Antiochus beftowed upon Eumenes. 
Antiochus did not long furviye his misfortune at Magne- 
fia. Some tell us, that being greatly puzzled how to raife 
the fum he had engaged to pay to the Romans, he feized 


on the riches which had for many ages been depofited in a 
temple of Jupiter Belus in the province of Elymais; upon 
which the populace rofe in arms, and flew him and all his 


attendants. Others inform us, that he was killed at an en- 
tertainment by one of his guetts. 

Antiochus the Great died in 187, and with him the glory 
of the Syrian empire. ‘I'he Romans now gave laws to the 
kings of Syria, infomuch, that when Antiochus Epiphanes 
the grandfon of Antiochus the Great hefitated at obeying 
the commands of the fenate, one of the ambafladors drew a 
circle reund him with a rod on the floor, and told him that 
he fhould not go out of that fpot before he had told him 
what he was.to do. The moft remarkable tranfaGtions of 
this. prince are his wars with the Jews, and perfecutions 
of them ; of which a full account is given under the article 
Jews. After a variety of ufurpers and tyrants, the king- 
dom of Syria fell under Tigranes king of Armenia in the 
year 83 B.C. ; and upon his overthrow by the Romans, it 
became a province of the dominions of the republic. From 
them it was taken. by the Saracens in the reign of the caliph 
Omar, and is now a province of Turkey in Afia. 

Syria is in fome meafure only a chain of mountains, va- 
The part 
ot the country, however, next the fea is in general low, 
and befides this there are feveral extenfive valleys. The cli- 
mate on the fea-coaft and in thefe valleys is very. hot, but in 
the higher parts of the country it bears a good deal of re- 
femblance to that of France. Syria is exceedingly fertile, 
and the variety of its produtions is very great. Befides 
wheat, rye, barley, beans, and the cotton plant, which is 
cultivated everywhere, Paleftine abounds in fefamum, from 
which oil is procured, and doura as good as that of Egypt. 


thofe of Marfeilles, and bananas not inferior to thofe of St 
Domingo ; Aleppo enjoys the exclufive advantage of pro- 
ducing piftachios ; and Damafcus juftly boafts of poffeffing 
all the fruits known in our provinces. Its ftony foil fuits 
equally the apples of Normandy, the plums of Touraine, 
and the peaches of Paris. ‘['wenty forts of apricots are 
reckoned there, the ftone of one of which contains a kernel 
highly valued through all Turkey. The cochineal plant, 
which grows on all that coaft, contains perhaps that pre- 
cious infe& in as high perfeétion as it is found in Mexico 
and St Domingo. 

The inhabitants may be divided into three principal claf- 
fes: the defcendants of the Greeks of the Lower Empire ; 
the Arabs, their conquerors ; and the Turks, the prefent 
ruling power: and thefe again, the firft into three, the fe- 
cond into four, claffes; befides three wandering tribes of 
Turkomen, Curds, and Bedouin Arabs. ‘The ancient in- 
habitants before the Greeks under Alexander are entirely 
loft. ‘The inhabitants are in general of a middling ftature, 
and the eyes of the women almoft everywhere beautiful, and 
their fhape correét and well proportioned. ‘The general 
language is Arabic. Syriac is a dead language. 

SYRINGA, the Livac, in botany: A genus of plants 
belonging to the clafs of diandria, and order of monogynia ; 
and in the natural fyftem ranging under the 44th order, 
Sepiaria. ‘Whe corolla is quadriid, and the capfule is bilo- 
cular. There are three fpecies, the vulgaris, perfica, and 
fufpenfa. The two firft are natives of Perfia, and the laft 
of Japan.—The vulgaris, which is diftinguifhed by ovate 
heart-fhaped leaves, was cultivated in Britain abou: the year 
1597, by Mr John Gerard.—The per/ica, which has lanceo- 
late leaves, was cultivated in 1658; but how long both 
fpecies might have been introduced into Britain before thefe 
dates, it is perhaps impoffible to afcertain. 

SYRINGE, a well-known inftrument, ferving to imbibe 
or fuck in a quantity of fluid, and to {quirt or. expel the 
fame with violence. The word is formed from the Greck 
overye, or the Latin fyrinx “a pipe.’ —A fyringe is only a 
fingle pump, and the water afcends in it on the fame prin- 
ciple as in the common fucking-pump. See Hyprosra: 
TICS, n° 25, ef feg. 

SYRUP, in pharmacy, a faturated folution of fugar, made 
in vegetable decoétions or infufions. See Puarmacy, ch, 
XX. 

SYSTEM, in general, denotes an affemblage or chain of 
principles and conclufions, or the whole of any doétrine, 
the feveral parts whereof are bound together, and follow or. 
depend on each other; in which fenfe we fay a /y/em of pbi- 
lofophy, a fyftem of divinity, &c. The-word is formed from 
the Greek cusnwe “ compofition, compages.’’ 

Sysrem, in the animal economy, the va/cular, the ner- 
wous, and the cellular. See Anaromy. 

SysTEm, in mufic, an aflemblage of the rules for harmo- 
ny, deduced from fome common principle by which they are- 
reunited ; by which their conneétion. one with another is - 
formed ; from whence, as from their genuine fource, they 
natively flow; and to which, if we would account for them, 
we mult have recotrfe.. See-the articles Curomatic, Dra- 
2. TONIC, 
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‘fucks their blood, of which it is very greedy. 
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route, Enwagmonic, Harmony, Inrsrvar, and Mu- 
BIC. 
SysreM, in botany. See Borany, page 430. 
System, in aftronomy, See AsrRoNomy. 
SYSTOLE, in anatomy, the contration of the heart, 
whereby the blood is drawn off its ventricles into the: arte- 
ries; the oppofite ftate to which is called the déaffole, or dr- 
latation of the heart. See Anatomy, n° 124. 
SYSTYLE, in archite@ure, that manner of placing co- 
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lumns where the {pace between the two fhafts confills of two Syeyey. 
reese penscacid 


diameters or four modules, 

SYZYGY, Syvzve1a, in aflronomy, a term equally ufed 
for the conjun¢tion and oppofition ofa planet with the fun. 
The word is formed from the Greek cv<vy2, which proper~ 
ly fignifies conjundio. On the phenomena and circumftances 
of the fyzygies a great part gf the lunar theory depends. 
See Astronomy. 
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7 or t, the roth letter and 16th confonant of our al- 
» phabet ; the found whereof is formed by a ftrong 
expulfion of the breath through the mouth, upon a fudden 
drawing back of the tongue from the fore-part of the palate, 
with the lips at the fame time open. ‘The proper found of 
t is expreffed in moft words beginning or ending with that 
letter ; as in éake, tell, hot, put. Ti before a vowel has the 
found of /i, or rather of Bi, as in creation, except when / 
precedes, as in queflion ; and in derivatives from words end- 
ing in ty, aa, mighty, mightier. Th has two founds; the one 
foft, as thou, father ; the other hard, as thing, think, ‘The 
{ound is foft in thefe words, then, thence, and there, with their 
derivatives an¢ compounds ; and in the words ¢hat, this, thus, 
thy, they, though ; and in all words in which #4 comes be- 
tween two vowels, as, whether, rather ; and between r and 
a vowel, as durthen. 

in abbreviations, amongft the Roman writers, T. ftands 
for Titus, Tittus, &c.; "Lab. for Tabulerius ; Tab. P. HOC. 
Tabularius Provincia Hifpania Citerioris ; Tar. Tarquinius; 
Ti. Tiberius; "Ti. F. Tiberit filius ; Ti. L. Ziberit libertus ; 
Ti. N. Tiberii.Nepos; 'T. J. A. V. P. V. D. tempore judi- 
cem arbitrumve poflulat ut det; T.M. P. terminum pofuit ; 
T. M.D. D. terminum dedicavit 3 'Tr. trans, tribunus ; Tr. 
M. or Mil. tribunus militum; 'TR. PL. DES. éribunus plebis 
defignatus ; TR. AER, tribunus erarti ; TRV. CAP. trium- 
viri capitales ; T. P. or TRIB. POT. tribunicia poteftate ; 
Tul, H. Tullus Hoftilius. 

Amongft the ancients, T. as a numeral, ftood for ‘one 
hundred and fixty ; and with a dafh at top, thus, 7, it fig 
nified one hundred and fixty thoufand. In mufic, 't ftands 
for tudti, ‘* all, or altogether.” 

TABANUS, the sreeze-rry: a genus of infeéts be- 
longing to the order of diptera. ‘lhe mouth is extended 
in a flefhy probofcis,, terminated by two lips. ‘I'he reftrum 
is furnifhed with two pointed palpi placed on each fide of 
the probofcis, and parallel to it. Gmelin has enumerated 
38 {pecies ; of which three only are found in Great Britain, 
the bovinus, pluviatilis, and coecutiens. 

1. The bovinus, or great horfe-fly, has a grey head; the 
eyes almoft of a black brown, occupying the greateft part 
of it. The thorax: is of a grey colour; the abdomen is 
yellowifh, with a triangular white fpot on the middle of 
every ring, which conititutes a longitudinal band of fpots, 
the point of which is directed towards the thorax. The 
thighs are blackifh, and the legs yellow. ‘The wings are 
fomewhat dufky, with brown veins of a deeper dye. ‘T’his 
jofe&t is the terror of horned cattle, horfes, &c. . Its mouth 
is armed with two fharp hooks which penetrate their hide ; 
while with its probofcis, which is fhaped like a fing, it 
The punc- 
ture of the tabanus is keen and painful. The infect is very 
common in damp woods and meadows, efpecially during the 
great heats, when it is moft troublefome. The horned cat- 


tle are fometimes fo molefted by their flings, 


trees, ftones, &c. 

2. The pluviatilis is of an afhen grey colour ; its eyes are 
green, with brown freaks. ‘The thorax is brown, marked 
with about feven longitudinal grey lines ; the wings, which 
are brown and afh-coloured, are dotted over with {mall 
white fpots, and have a black {pot on the margin ; the lees 
are furrounded with brown and white rings alternately. 
This {pecies is very common in meadows, and is about four 
lines it length. 

3. The cacutiens has a brown head; eyes green and brown, 
with black fpots; the thorax brown with black fpots; the 
abdomen above, yellow with triangular brown fpots; yel- 
low legs, and white wings with black and brown {pots. 
The length is four lines and a half. 

''ABARCA, a little ifland lying oppofite toa fmall 
town of that name, which divides the maritime coaits ot 
Yunis and Aigiers, in Africa, two miles from the land, 
in poffeffion of the noble family of the Lamellini of Genoa, 
who have here a governor anda garrifon of 200 men to pro- 
teé the coral fithery. N. Lat. 36. 50. E. Long. g. 16. 

TABASHEER, a Perfian word, fignifying a hard fub- 
{tance found in the cavities of the bamboo or Indian reed, 
and highly valued as.a medicine in the Eaft Indies. Though 
fome account was given of the tabafheer by the Arabian 
phyficians, no accurate knowledge of. it was obtained till 
Dr Ruffel favoured the public with his obfervations on rE, 

According to this gentleman’s information, the. tabafheer 
is produced from the female bamboo, which is diftingwithed 
from the male by the the largenefs of its cavity. It is ealy 
to difcover, without opening them, what bamboos contain 
it, as they make a rattling noife when fhaken, Dr Raffel 
having examined a bamboo brought from Vellore, confitt- 
ing of fix joints, found no appearance of tabafheer in two 
of them: all the reft contained fome, but of various qua- 
lity and quantity ; the whole amounting to about 27 grains. 
The be& was of a bluifh white refembling {mall fragments 
of fhells, harder alfo than the reft, but which might be eafily 
crumbled between the fingers into a gritty powder ; and 
when applied to the tongue and palate, hada flight faline and 
teftaceous talte; the weight not exceeding four grains. The 
colour of the reft was cineritious, rough on the furface, and 
more friable; having fome particles of a larger fize inter- 

* mixed, but light, fpongy, and fomewhat refembling pumice 
ftones ; which appearance, our author fuppofes, led the A- 
rabians to think that fire was concerned in the produétion. 
‘Uhe twe middle joints were of a pure white colour within, 
and lined with a thin film. In thefe the tabafheer was prin- 
cipally found. The other joints, particularly the two up- 
per ones, were difcoloared within ; and infome parts of the 
cavity was found a blackifh fubftance in grains or in pow- 
der, adhering to the fides, the film being there obliterated. 

. ie In 


that they go Tabarca, 


mad, run cown ptecipices, tear themfelves on the ftumps ot Tabatheer. 
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found ten curtains, twenty eight cubits long and four in breadth, Tbern 
Five curtains faitened together made up two coverings, __ Il 
which covered up all the tabernacle. Over thefe there were Toa 
two ather coverings; the one of goat’s hair, the other of 
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Tabafheer Tn two or three of the joints a {mall round hole was 


Taher. #t- top and bottom, which feemed to have been perforated 


nacle. . by fome infect. 
Gomme  Garzius informs us, that it is not found in all bamboos, 


nor in all the branches indifcriminately, but only in thofe 
growing about Bifnagur, Batecala, and one part of the Ma- 
labar coat. Dr Ruffel was*informed by a letter from a 
medical gentleman attending the embaffy to the Nizam, that 
though tabafheer bears a high price at Hydrabad, it is never 
brought thither from Bifnagur; and that fome of what is 
fold m the markets comes from the pafs of Atcour in Ca- 
noul; and fome from Emnabad, at the diftance of about 80 
miles to the north weft; but that the moft part comes from 
Mafulipatam. That fold in the markets is of two kinds; 
one the rate.of a rupee per dram, but the other only half 
that price; the latter, however, is fuppofed to be faéti- 
tious, and made up moftly of burnt teeth and bones. Dr 
Ruffel himfelf alfo, is perfuaded that the tabefheer met 
with in commerce is greatly adulterated. The above: 
mentioned gentleman likewife informed the doétor that ta- 
bafheer was produced in great quantities at Sylhat, where 
it is fold by the pound, from one rupee to one and an hal! ; 
forming a confiderable article of trade from Bengal to Perfia 
and Arabia. There is, however, a third kind, much {u- 
perior to either of the two above defcribed ; differing not 
only in its {uperior whitenefs, but likewife in being much lefs 
mixed with heterogeneous particles; being likewife much 
harder, heavier, and fearcely in any degree triable by the 
finger. 

From the experiments of Dr Ruffel, it appears that the 
tabafheer is the juice of the bamboo thickened and hardened 
to a certain degree. Its chemical qualities, as far as we have 
heard, have not yet been ‘minutely examined. The follow- 
ing oblervations on its. medical effets were taken from a 
Perfian work, intitled the “ ‘l'ofut ul Monein of Mahommed 
Monein Hofeiny,” by Mr Williams, a furgeon in the fervice 
of the Eaft India company. The tabafheer puts a {top to 
bilious vomitings and to the bloody flux. It is alfo ot fer- 
vice in cafes of palpitation of the heart, in faintings, and 
for ftrengthening thofe members of the body that are weak- 
ened by heat. ft is ufeful alfo for the piles, and-for acute 
or burning fevers, and for puftules in the mouth (thrufh) ; 
and, given with oxymel, is of fervice againft reftleffnefa, 
melancholy, and hypochondriacal affe@tions. The habitual 
internal ufe of it is prejudicial to the virile powers. It is 
alfo faid to, be prejudicial to the Jungs. Its correctives are 
the gum of the pine and honey. _ The dofe of it is to the 
weight of two d’herems, or feven mafhas. 

‘TABBY, in commerce, a kind of rich filk which has un- 
dergone the operation of tabbying. 

TABBYING, the pafitng a filk or ftuffunder a calendar, 
the rolls of which are made of iron or copper varioufly en- 
graven, which bearing unequally on the fluff renders the 
furface thereof unequal, fo as to.refle€t the rays of light 
differently, making the reprefentation of waves thereon. 

TABELLIO, in-the Roman law, an officer or {erivener, 
much the fame with our notaries-public, whe are: often called 
tabelliones. 

TABERNACLE, among the Hebrews, a kind of build, 
ing, in the form of a tent, fet up, by exprefs command of 
God, for the performance of religious worfhip, facrifices, 
&c. during the journeying of the Efraelites in the wildernefs: 
and, after their fettlement in the landjof Canaan, made ufe 
of for the fame purpofe till:‘the building of- the temple. of 
Jerufalem. It was.divided into two parts; tlre one covered, 
and properly ealled the tabernacle ; and the other open, called 
the court. The curtains which covered the tabernacle were 
made of linen, of feveral colours, embroidered... There were 


fheep’s fkins. The holy of holies was parted from the reft of 
the tabernacle by a curtain made faft to four pilars, ftand. 
ing ten cubits from the end. The length of the whole taber- 
nacle was 32 cubits, that is, abaut 50 feet ; and the breadth 
12 cubits, or 19 feet. The court was a {pot of ground 100 
cubits long, and g50 in breadth, enclofed by 20 columns, 
each 20 cubits high and 10 in breadth, covered with filver, 
and ftanding on copper bafes, five cubits diftant from one 
another ; between which there were curtains.drawn, and 
faftened with hooks. At the eaft end was an entrance, 20 
cubits wide, covered with a curtain hanging loofe. 

Feaft of Tagernaczes, a foleron feftival of the Hebrews, 
obferved after harveft, on the 15th day of the month Tifri, 
inftituted to commemorate the goodnefs of God, who pro- 


tected the Ifraelites in the wildernefs, and made them dwell: 


in booths, when they came out of Egypt. Qn the firft day 
of the feaft, they began to ere& booths of the boughs of 
trees, and in thefe they were obliged to,continue feven days. 
The booths were placed in the open air, and were not to be 
covered with cloths, nor made too clofe by the thicknefs of the 
boughs; but fo loofe that the fun and the ftars might be feeng. 
and the rain defcend through them. For further particulars 
of the celebration of this feftival, fee Levit. ch. xxiii. 

TABERNA (anc. geog.) See Tres Taberne. 

TABERNAMONTANA, in botany: A genus of 
plants belonging to the clafs of pentandria, and order of mo- 
nogynia ; and in the natural fyftem arranged under the 30th 
order, Contort#. ‘There are two horizontal follicles; and 
the feeds are immerfed in pulp. ‘Chere are eight {pecies, 
all of foreign growth. 

TABLE, a moveable piece of furniture, ufually made of 
wood or ftone, and fupported on pillars or the like, for the 
commodious reception of things placed thereon. \ 

‘Taste is alfo ufed for the fare’ or entertainment fer- 
ved up. , 

‘T'asxe, in mathematics, fyftems of numbers calculated te 
be ready at hand for the expediting aftronomical, geometrical, 
and other operations. 

Fasre-Book. See Writine. 

T 4812-Mountain, a mountain of Africa; being the mok 
welterly cape or promontory in that part of the world, and 
near the Cape of Good Hope. The bay- whiclr is formed 
thereby is called the Tab/e-bay. 

Laws of the Twelve T3158, were the firft fet of laws of 
the. Romans; thus. called either becaufe the Romans then 
wrote with a ftyle on thin wooden tablets covered with wax.; 
or rather, becaufe they were engfaved on tables or plates of 
copper, to be expofed in the moft noted part of the public 
forum. After the expulfion of the kings, as the Romans 
were then without. any fixed or certain. fyftem of law, at 
leaft had none ample enough to take in-the various cafes 
that might fall between particular perfons, it was refolved 
to adopt the beft and wifell laws of the Greeks. Qne Her- 
modorus was firlt. appointed to tranflate them, and the de- 
cemviri afterwards compiled and reduced them. into ten 
tables. After a world of care and. application, they were 
at length ena¢ted'and-confirmed by the.fenate. and an affem- 
bly ofthe people, in the year of Rome 303. ‘The follow- 
ing year they found fomething wanting therein, which they 
{upplied from the laws of the former kings of Rome, and 
from certain cuftoms which long ufe had authorifed: all 
thefe being engraven on two other tables, made the law 
of the twelve tables, fo famous if the Roman jurifpra- 
dence, the fource and foundation of the civil or Roman law... 
I Tasies 


Taboo Tanres of the Law, in Jewith antiquity, two tables on perly called a gum in the fhops. It exudes from a fpecies Tacta, 
which were written the decalogue, or ten commandments, ‘of poplar; and is in repute for mitigating pain and aches, a aucel 
-atbey given by Gop to Mofes on mount Sinai. and is alfo reckoned a vulnerary. 
TABOO, a word ufed by the South Sea iflanders, near- TACCA, in botany: A genus of plants belonging to 
ly of the fame import as prohibited or interdi€ted. It ap- the clals of dodecandria, and order of trigynia. The flower 
plies equally to perfons and things, and is alfo expreflive of is above. The corolla has fix petals, and is vaulted. ‘The: 
any thins facred, devoted, or eminent. ealyx is: hexaphyllous; the fruit a dry, angular, three- 
TABOR, a mountain-of Galilee, about 12 thiles from celled berry. ‘There is only one fpecies known, the pinna- 
the city of Tiberias. It rifes in the form ofa fugar-loaf, tifida. 
in the midft of an extenfive plain, to the height of 30 fta- TACITUS (Caius Cornelius), a celebrated Roman hi- 
dia, according to Jofephus. ‘The afcent is fo eafy, that one ftorian, and one of the greateft men of his time, appears to’ 
may afcend on horfeback. On the top there is a plain two have been born about. the year of Rome 8cg or 810, 
miles in circumference. and applied himfelf early to-the labours. of the bar, in 
The fituation of Mount Tabor is moft delightfii. Rifing which he gained very .confiderable reputation. Having 
amidit the plains of Galilee, it exhibits to the enchanted eye a married the daughter of Agricola, the road to public ho- Mirply's 
charming variety of profpeéts. On one fide there are lakes, nours was laid open to him in the reign of Velpafian; but Vou 
rivers, and a part of the Mediterranean ; and on the other a during the fansuinary and capricious tyranny of Domitian, Rid 4 
chain of little hills, with {mall valleys, fhaded by natural he, as well as his friend Pliny, appears to have retired from 
.». groves, and enriched by the hands of the hufbandmen with the theatre of public affairs.. ‘The reign-of Nerva reftored 
wail a great number of ufeful produétions. ~ Here you behold  thefe luminaries of Roman literature to the metropolis, and 
|. ii, an immenfity of plains interfperfed with hamlets, fortrefles, we find ‘l'acitus engaged, in the year 850, to pronounce the 
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and heaps of ruins; and there the eye delights to wander 
over the fields of Jezrael or Mageddon, named by the A- 
rabs Ebn-damer, which fignifies * the field of the fons of 
Aamer.”’ A little farther you diftinguifh the mountains of 
Hermon, Gilboa, Samaria, and Arabia the Stony. In 
fhort, you experience all thofe fenfations which are produ- 
ced by a mixture and rapid fucceffion of rural, gay, gloomy, 
and majeftie objeéts. 

It was upon this enchanting mount that the apoftle Pe. 
ter faid to Chrift, “It is good for us to be here: and let 
us make three tabernacles ; one for thee, and one for Mofes, 
and one for Elias.”’ 

Flavian Jolephus, governor of Galilee, caufed the fammit 
of this mountain, for the fpace of two miles and a-half, to 
be furrounded ‘with walls. The inhabitants of ‘labor long 
braved the power of the Roman armies ; but being deprived 
of water in confequence of the great heats, they were for- 
ced to furrender at difcretion to Placidus, the general of 
Vefpafian. 

Several churches were: built upon this mountain by St 
Helen, who founded here alfo fome monalteries. Of the 
two moft-remarkable, one was dedicated to Mofes, and in- 
habited by Cenobites of the order of St Benedi&, who fol- 
lowed the Latin rites: the other was dedicated to the pro- 
phet Elias by monks of the order of St Bafil, attached to 
the Greck rites. The kings of Hungary ereéted here alfo 
a pretty {fpacious convent for fome monks belonging to that 
nation, of the order of St Paul the firft hermit. ‘l'abor was 
alfo the feat of a bifhop, dependant on the patriarchate of 
Jerufalem 

When Godfrey. of Bouillon feized on this mountain, he 
repaired the ancient churches, which were beginning to fall 
into ruins. Under Baldwin’ I. in 1113, the Saracen troops 
retook Tabor ;. and. their fanguinary. fury gained as many 
victories as there were priefts.and Cenobites. ‘This,moun- 
tain again fell into the hands of the Chriftians; but the Ca- 
tholic {tandard was not long difplayed. on it. Saladin 
pulled it.down the year. following, and deftroyed ali the 
churches. The Chriftians retook it: once more in 1253 ; 
and their zeal made.them rebuild all the facred places. “At 
this time Rome being accuftomed to giveaway empires, 
Pope Alexander IV. granted Tabor to the. Templars, who 
fortified it azain.. At length, in the courfe of the year 
1290, the fyltan of Egypt deftroyed and laid wafte the 
buildings of this mountain, which could never be. repaired 
afterwards ; fo that at prefent it is uninhabited. 

TACAMATACA, in pharmacy, a folid refin, impro- 
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funeral oration: of the venerable Virginius Rufus, the col- 
league of the emperor in the confulfhip, and afterwards fucs 
ceeding him es conful for the.remainder of the year. 

‘The time of: his’ death isnot mentioned by any ancient 
author, but it is probable that he died in the reizn of ‘Trajan. 


His works which {till remain are, 4. Five books of his - 


Hiftory. 2. His Annals. 3.A Treatife on the different 


Nations which in his time inhabited Germany-: and, 4. The > 


Life of Agricola his father-in-law. There: is-alfo attribu- 
ted to him a Treatife on Eloquence, which’ others have a- 
feribed to Quintilian. The ‘Treatife on the Manners of 


the. Germans was publifhed in 851.—In/ the year 853, Pli-. 


ny and ‘Tacitus were appointed by the fenate to plead the 
caufe of the opprefled Africans avainft Marius Prifcus, a 
corrupt proconful, who was conviéted before the fathers ; 
and the patriot orators were honoured with a declaration 
that they had executed their truft to the entire fatisfaion 
of the hovfe. The exact time when Tacitus publithed his 
hiftory is uncertain, but it was in fome period of Trajan’s 
rein, who died fuddenly, A. U. C. 870, A. D. 117.—The 
hiftory comprifes a period of 27 years, from the acceflion of 
Galba, 822, to the death of Domitian, 849. The hiftory 
being finifhed, he did not think he had completed the ta- 
blature of flavery ; he went back to the time of Tiberius ; 
and the fecond work, which, however, comes firft in the or- 
der of chronology, includes a period of 54 years, from the 


acceffion of ‘Tiberius, 767, to the death of Nere, 821: this . 


work is his ** Annals.’? 


It is remarkable, that princes and: politicians have always Bicgrap#- 


held the works of Tacitus in. the higheft efteem ; which 
look as if they either found their account in reaciag them; 
or-were pleafed to find courts, and the people who live-in 
them, fo exactly defcribed after the life as. they are in-his 
writings. Part of what»is extant was found in Germany 
by. a receiver of Pope Leo X. and “publifhed by Beroaldus 
at Rome in 1515. Leo was-fo much. charmed with T'a- 
citus, that- he. gave the receiver a seward-of 500 crowns ; 
and promifed not only indulgences, but money alfo and hog - 
nour, to any one who-fhould find the other part ; which it 
is: faid was afterwards. brousht to him. !’ope Paul ITT. 
as Muretus relates, wore out his ‘l'acitus by much reading 
it; and Coimo de Medicis, who. was the firft great. duke of 
Tufcany, and formed for governinz, accounted the reading 
of him his greateft pleafure.  Muretus. adds, that feveral 
princes, and privy-counfellors: to. princes, read him with . 
great application, and regarded him as a fort of oracle ia 
politics. A. certain author relates, that Queen Chriftina of - 


OTA AP? 
wweden,:, 


al Diction-»- 


r50 


“Tacitus, 


‘Bailket Vie 
de’ Deg 
Curtes, 
tom. li. 
Stud @ 
Fifer, 
uetter v, 


z 
Wefinition. 


SACO 


Sweden, though extremely fond of the Greek tongue, which 
fhe made “‘ the diverfion of her leifure hours, was not re- 
{trained by that from her ferious fludies; fo fhe called 
among others ‘Tacitus’s Hiftory, fome pages of which the 
read conftantly every day.” Laitly, our late Lord Boling- 
broke, an authority furely of no mean rank, calls him, * a 
favourite author,” and gives him manifeftly the preference to 
all the Greek and Roman hiftorians. 

No author has obtained a more fplendid reputation than 
Tacitus. He has been accounted, and with good reafon, 
the moft cultivated genius of antiquity; and we mutt not 
feek for his parallel in modern times, . It is impoflible not to 
admire and recommend his intimate knowledge of the hu- 
man heart, the fpirit of liberty which he breathes, and the 
force and vivacity with which he perpetually expreffes him- 
felf. The reader of tafte is ftruck by the greatnefs of his 
thoughts and the dignity of his narration; the philofopher 
by the comprehenfive powers of his mind ; and the politician 
by the fagacity with which he unfolds the fprings of the 
moft fecret tranfactions. Civil liberty and the rights of 
mankind never met with a bolder or a more able afferter : 
fervitude, debafement, and tyranny, appear not in the wri- 
tings of any other author in jufter or more odious colours. 
He has been cenfured as obfcure; and indeed nothing can 
be more certain than that he did not write for the common 
mafsof men. But to thofe who are judges of his compofi- 
tions, it is no matter of regret that his manner is his own, 
and peculiar. Never were defcription and fentiment fo won- 
derfully and fo beautifully blended ; and never were the ac- 
tions and characters of men delineated with fo much ftrength 
and precifion. He has all the merits of other hifterians, 
without their defeéts.. He poffeffes the diflinétnefs Of Xe- 
nophon without his uniformity ; he is more eloquent than 
Livy, and is free from his fuperftition; and he has more 
knowledge and judgment than Polybius, without his affec- 
tation of reafoning on every occafion. 

One of the: beft editions of the works of Tacitus was pub- 
lithed at Paris by Brotier, in 4 vols 4to. ‘There have been 
four tranflations of his works into Englifh; the firft by 
Greenway and Sir Henry Saville, in the reign of Eliza- 
beth; the fecond by Dryden and others; the third by Gor- 


don, which is remarkable for affe€tation of ftyle, though 
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fome think it beara a ftriking refemblence to the original ; 
and the fourth and belt by Murphy, in 1793, in 4 vols 4to. 

TACK, a rope ufed to confine the foremoit lower cor- 
ners of the courfes and ftay-fails in a fixed pofition, when 
the wind croffes the fhip’s courfe obliquely. ‘The fame 
name is alfo given to the rope employed to pull out the 
lower corner of a ftudding-fail or driver to the extremity of 
its boom. 

The main-fail and fore-fail of a fhip are furnifhed with a 
tack’on each fide, which is formed of a thick rope tapering 
to the end, and having a knot wrought upon the largeft 
end, by which it is firmly retained in the clue of the fail. 
By this means one tack is always faftened to windward, at 
the fame time that the fheet extends the fail to the leeward. 

Tack, is alfo applied, by analogy, to that part of any fail 
to which the tack is ufually faltened. 

A fhip ie faid to be on the ftarboard or larboard tack, 
when fhe is clofe-hauled, with the wind upon the ftar. 
board er larboard fide ; and in this fenfe the diftance which 
the fails in that pofition is confidered as the length of the 
tack ; although this is more frequently called board. See 
that article. 

To Tack, to change the courfe from one board to ano- 
ther, or tarn the fhip about from the flarboard to the lar- 
board tack, in a contrary wind. ‘Thus a fhip being clofe- 
hauled on the larboard tack, and turning her prow fud- 
denly to windward, receives the impreffion of the wind on 


her head-fails, by which fhe falls off upon the line of the Falconer? 


Tacle J 
I 


Tactics, 


ftarboard-tack. T'acking is alfo ufed in a more enlarged Marine 
fenfe, to imply that manceuvre in navigation by which a “onary 


fhip makes an oblique progreffion to the windward, in a zig. 
zag direction. ‘Lhis, however, is more ufually called /eat- 
ing, or turning to windward. See NAaviGaTion, SAILING, 
and Naval Tactics. 


‘Pack, in Scots law. See Law, n° clxvii. 


TACKLE, among feamen, denotes all the ropes or cor-_ 


dage of a fhip ufed in managing the fails, &c. 
TACKSMAN. See Tenure. 
TACTICS, in the art of war, is the method of difpo- 
fing forces to the beft advantage in order of battle, and of 
performing the feveral military motions and evolutions. See 


War. 


Or, The Military Operations of Fleets. 


Ava ractics is the art of ranging fleets in fuch 
order or difpofition, as may be judged moft conveni- 

ent, either for attacking, defending, or retreating, to the 
greateft advantage ; and to regulate their feveral movements 
accordingly. It is not a fcience eftablifhed on principles ab- 
folutely invariable, but founded on fuch reafons as the alte- 
ration and improvement of arms muft neceffarily occafion in 


- a courfe of time and experience ; from which alfo will natu- 


“a 
Tlittory. 


rally refult a difference in the conftru@tion of fhips, in the 
manner of working them, and, in fine, in the total difpofi- 
tion and regulation of fleets and fquadrons. We fhall cur- 
forily ran through this fucceffion and change of arms, &c. 
to the prefent improvement of our lines of battle, in order 
to make us the more fenfible of the reafons which have in- 
duced the moderns to prefer fo advantageous a choice as they 
now follow in the arrangement of their fhips. . 

The ancient galleys were fo conftructed as to carry fe- 
veral banks of oars, very differently difpofed from thofe in 


our modern galleys, which, however, vary the leaft of any 


others from their ancient model. Advanced by the force 
of their oars, the galleys ran violently aboard of each other, 


and by the mutual encounter of their beaks and prows, and 
fometimes of their fterns, endeavoured to dafh in pieces or 
fink their enemies. 

The prow, for this purpofe, was commonly armed with 
a brazen point or trident, nearly as low as the furface of the 
fea, in order to pierce the enemy’s fhips under the wate>. 
Some of the galleys were furnifhed with large turrets, and 
other acceffions of building, either for attack or defence. 
The foldiers alfo annoyed their enemies with darts and 
flings, and, on their nearer approach, with {words and jave- 
lins; and in order that their miffive weapons might be di- 
reed with greater force and certainty, the fhips were 
equipped with feveral platforms, or elevations above the le- 
vel of the deck. The fides of the fhip. were fortified with 
a thick fence of hides, which ferved to repel the darts of 
their adverfaries, and to cover their own foldiers, who there- 
by annoyed the enemy with greater fecurity. - 

As the invention of gunpowder has rendered ufelefs many 
of the machines employed in the naval wars of the ancients, 
the great diftance of time has alfo configned many of them 
to oblivion: fome few are, neverthelefs, recorded in ancient 

authors, 


iftory. 
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three right lines, parallel to-each other ; being feldom drawn Hitory. 


authors, of which we fhall endeavour to prefent a fhort de- 
{cription. And firft, 

The A:apw was a large and mafly piece of lead or iron, 
eaft in the form of a dolphin. "This machine being fufpend- 
ed by blocks at their maft-heads or yard-arms, ready for a 
proper occafion, was let down yiolently from thence into 
the adverfe fhips ; and either penetrated through their bot- 
tom, and opened a paflage for the entering waters, or by its 
weight immediately funk the veffel. 

‘The 4perxov was an engine of iron crooked like a fickle, 
and fixed on the top of a long pole. It was employed to 
cut afunder the flings of the fail-yards, and, thereby letting 
the fails fall down, to difable the veffel from efcaping, and 
incommode her greatly during the aétion. Similar to this 
was another inftrument, armed at the head with a broad two- 
edged.blade of iron, wherewith they ufually cut away the 
ropes that faftened the rudder to the veflel. 

Arcala vavuaxe, a fort of {pears or maces of an extraor- 
dinary length, fometimes exceeding 29 cubits, as appears 
by the sth Iliad of Homer, by whom they are allo called 
MAKER, 

Kigaiai were certain machines ufed to throw large ftones 
into the enemy’s fhips. 

Vegetius mentions another engine which was fufpend- 
ed to the main-maft, and refembled a battering-ram 3 for it 
confifted of a long beam and an head of iron, and was 
with great violence pufhed againff the fides of the enemy’s 
galleys. 

They had alfo a grappling-iron, which was ufually thrown 
into the adverfe fhip by means of an engine: this inftrument 
facilitated the entrance of the foldiers appointed to board,. 
which was done by means of wooden bridges, that were ge- 
nerally kept ready for this purpofe in the fore-part of the 
veffel. See the article Corvus. 

"fhe arms ufed by the ancients rendered the difpofition of 
their fleets very different, according to the time, place, and 
eircumftances of the engazement. ‘They generally confi- 
dered it an advantage to be to windward, and to have the 
fun fhining dire@ly on the front of their enemy. ‘The ot- 
der of battle chiefly depended on their power of managing 
the thips, or of drawing them readily into form ; and on the 
{chemes. which their officers had concerted. The fleet be- 
ing compofed of rowing veflels, they lowered their fails pre 
vious to the ation ; they prefented their prows to the ene- 
my, and advanced againit each other by the force of their 
ears. Before they joined battle, the admirals went from 
fhip to fhip, and exhorted their foldiers to behave gallantly. 
All things being in readinefs, the fignal. was difplayed by 
hanging out of the admiral’s.galley a gilded fhield, or a red 
garment or banner. During the elevation of this, the ac- 
tion continued ; and by its depreflion, or inclination towards 
the right or left, the reft of the fhips were directed how to 
attack or retreat from their enemies. _ 
the found of trumpets; which began in the admiral’s gal: 
ley, and continued round the whole fleet. ‘The fight was 
alfo begun by the admiral’s galley, by grappling, boarding, 
and endeavouring to everfet, fink, or deflrey the adverfary, 
as we have above defcribed. Sometimes, for want of grap. 
pling irons, they fixed their oars in fuch a manner as to hin. 
der the enemy from retreating. If they could not manage 
their: oars as dexteroufly as their antagonill, or fall along- 
fide fo as to-board him, they penetrated his veflel with the 
brazen prow. ‘The veffels approached each other as well 
as their circumftances would permit, and the joldiers. were 


obliged to fight hand to hand till the battle was decided :: 


nor indeed conld they fight otherwife with any certainty, 
fince the fhorteft diftance rendered their flings and arrows, 
and almoft all their offenfive weapons, ineffectual, if not ufe- 
lefs. The, fquadrons were fometimes ranged in two. or 


"l'o this was added: 


up in one line, unlefs when formed into an half-moon. ‘This 


order indeed appears to be the moft convenient for rowing 


veffels, that engage by advancing with their prows towards 
the enemy. At the battle of Ecnomus, between the Ro- 
mens and the Carthaginians, the fleet of the former was raa- 
ged into a triangle, or a fort of wedge in front, and towards 
the middle of its depth of two right parallel lines. ‘That of 
the latter was formed into a rectangle, or two fides of a 
fquare, of which one branch extended behind, and as the 
opening of the other -profecuted the attack, was ready to 
fall upon the flank of fuch of the Roman galleys as fhould 
attempt to break theirline. Ancient hiftory has preferved 
many of thefe orders, of which fome have been followed in 
later times. ‘Thus, in a battle A. D. 1340, the Enghith 
fleet was formed in two lines, the firft of which contained 
the larger fhips, the fecond confifted of all the fmaller veffels, 
ufed as a referve to fupport the former whenever neceflary, 
In 1545, the French fleet under the command of the Mare- 
{chal @’? Annebault, in an engagement with the Englifh in the 
Channel, was arranged in the form of a crefcent. The 
whole of it was divided into three bodies, the centre being 
compofed of 36 fhips, and each of the wings of 30. He 
had alfo many galleys ; but thefe fell not into the line, be- 
ing defigned to attack the enemy occafionally. ‘This lait 
difpofition was continued down to the reigns of James I. 
and Louis XIII. 

Meanwhile, the invention of gunpowder in 1330 gradus 
ally introduced. the ufe of fire-arms into naval war, without” 
finally fuperfeding the ancient method of engagement. “The: 
Spaniards were armed with cannon in a fea-fight againft the 
Englifh and the people of Poitou abreaft of Rochelle in. 
1342; and this battle is the firft wherein mention is made 
of artillery in our navies. Many years elapfed before the 
marine armaments were fufficiently provided with fire-arms. 
So great a revolution in the manner of fighting, and which « 
neceflarily introduced a total change in the conftruétion of 
fhips, could not be fuddenly effeted. In fhort, the fqua- 
drons of men of war are no- longer formed of rowing vef- 
fels, or compofed of galleys and fhips of the line; but en- 
tirely of the latter, which engage under fail, and difcharge 
the whole force of their artillery from their fides. Accord- 
ingly, they are now difpofed.in no other form than that of a 
right line parallel to the enemy; every fhip keeping clofe- 
hanled upon a wind on the fame tack. Indeed the dife- 
rence between the force and manner of fighting of fhips and 
galleys, rendered their. fervice in the fame line incompatible. 
When we confider therefore the change introduced, both 
in the conftruétion and working of the fhips, occafioned by 
the ufe of cannon, it neceffarily follows, that {qnadrons of 
men of-war muft appear in the order that is now generally 
adopted. 

‘l'he machines which owe their rife to the invention of gun- 
powder have now totally {upplanted the others ; fo that there 
is fearce any but the fword remaming, of all the weapons 
ufed by the ancients. Our naval battles are therefore almoft 
always decided by fire-arms, of which there are feveral kinds, 
known by the general name of artillery. Ina fhip of war, fire- 
arms are diflinguifhed into cannon mounted on carriages 
fwivel-cannen, grenadoes, and mufquetry. See Cannon, 
&c. Befides thefe machines, there are feveral others ufed in 
merchant-fhips: and privateers, as-cohorns, carabines, fire- 
arrows, organs, {tink-pots, &c. 

The writers on naval tactics: have heen but few, indeed, 
confidering the importance of the fubjeét; and the only: 
countries that have produced writers on. this fubject, fo far- 
as we know, are France and. Britain, particularly the firft. 
One would be led to imagine that Britain, from its infular 
fituation, having bred fo great a number ef excellent feamen, 
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Hiftory. and having fo often been engaged in naval contefts, would 
naturally have produced a number of writers on this, as well 
‘as.on fubje&ts of much lefs confequence to it as a nation. 
The reader will, however, no doubt be furprifed to hear, 
‘that we have only one {cientific treatife on naval taétics, 
‘intitled 4a Effay on Naval Taédlics, &c. by John Clerk, 
Efq; of Elden, near Edinburgh; ell the other treatifes 
publifhed in Britain on this fubje& being either tranf- 
‘lations from the French, or remarks upon the French 
authors (a). Some of the principal French treatifes on 
naval tactics are the following: 1. L’ drt des Armées Na- 
wales, ou Traité des Evolutions Navales, par Paul L’Hofte, 
1 vol. folio, printed at Lyons 1727. This book was tranf- 
lated and publifhed by Chriftopher O’Bryen, Efq; in 4to, in 
1762. 2. Ladique Navale, ou Traité des Evolutions et des 
Signaux, par M. le Vifcompte de Morogues, 4to, Paris 1763. 
3. Le Maneuvrier, par M. Bourdé de Villehuet. 4. L’ Art 
de Guerre en Mer, ou TaétiqueNavale, Sc. par M. le Vifcompte 


de Grenier. Tranflations of the two laft have appeared in Hifto 
Englith in 4to in 1788, under the name of the Chevalier de 
Saufeui/ ; and a tranflation of parts of the three laft is in the 

2d vol. of the Elements and Practice of Rigging and Sea- 
manfhip, publifhed at London in.1794. Other books on 
evolutions and tacties are, Théorie de la Maneuvre des V. aif~ 
feaux, Paris, 1689. Pitot’s Theory of Warking Ships applied to 
Praéice &c. tranflated by Stone, 1743. De la Maneuvre 

des Vaiffeaux, ou Traité de Mechanigue et de Dynamique, &&e. 

par M. Bouguer. The Briti/b Mars, &c. by William Flex. 

ney, 1763. 4 Sea Manual, by Sir Alexander Schomberg, 
1789. A View of the Naval Force of Great Britain, &c. by 

an Officer of Rank, 1791, &c. 

We fhall occafionally confult all thefe works; and as fome 

of them treat largely of the tactics in prefent ufe, while in 
others new fyftems are propofed, our article will naturally 

be divided into two parts, keeping the prefent praGtice and 
propofed innovations totally diftin& from each other. 


Partl. Tue PRESENT SYSTEM or NAVAL TACTICS. 


Cuap. 1. Of the Orders of Sailing. 
ae A Freer of fhips of war is ufually divided into three di- 


three {qua- vifions or fquadrons, called the centre, van, and rear; and 
drons, the each {quadron has a-commanding officer. . The commander 
pi Cee chief, or admiral of the fleet, is in the centre column ; the 
‘ wice-admiral has the command of the van; and the rear ad- 
amiral, that of the rear. ‘he fhips’ of each {quadron are 
ediftinzuifhed by the pofition-of their colours. The thips of 
the firft or centre fquadron carry their pendants at the main- 
top-gallant maft head. ‘The fhips of the fecond divifion 
-carry their pendants at the fore top-gallant maft head, and 
thofe of the third divifion at the mizen-top maft head. 
Each f{quadron ought, if poffible, to confift of the fame 
number of fhips; and alfo to be of the fame force, fo that 
each may be equally able to attack or repulfe the enemy ; 
and when in a line, the feveral parts will be equally ftrong. 
When the fleet is very numerous, each fquadron is fome- 
times fubdivided in a fimilar manner into three divifions of 
centre, van, and rear. 

When the fleet is formed in the line or order of battle, 
seach admiral takes his poft in the centre of his fquadron, 
the commander in chief being in the middle of the line. If 
the enemy be not in fight, the ftore-fhips, fire-fhips, floops, 
&c. are tobe to the windward of the fleet, becaufe they can 
be more eafily fupported, and can more readily obey the 
fignals that may be made to them. There are frigates to 
the windward of the van and rear of the convoy, for the 
purpofe of looking out for the enemy, and keeping thofe 


veflels in their proper ftations. But if the enemy is in fight, 


then all thofe fhips which are not to be in the line of battle 
are to be on the other fide of the line with refpeét to the 
enemy. Ifthe fleet is failing in three columns, the firft 
or centre {quadron is in the middle between the fecond and 
third {quadrons; one of which, according to circumftances, 
‘forms the ftarboard and the other-the Jarboard column: and 
ach admiral leads his refpective divifion. If the fleet is 
deftined for a_certain place at a confiderable diftance, it is 
generally formed into fquadrons ; but if cruifing in expec- 


tation of meeting the enemy, the admiral naturally keeps 

his fhips in fuch failing pofitions as may be moft advanta- 

geous to form for action as quickly as poflible. Thefe va- 

rious pofitions or arrangements are called orders; and that 

they may be better underftood, it is neceffary to premife the 

following definitions : 4 
The ftarboard line of bearing, is that line upon which theThe (tars 

fhips of a fleet, being ranged, bear from each other upon aboard, | 

clofe-hauled line, whatever courfe they may be fteering ; and 

fo that, upon hauling their wind or tacking together as may 

be neceffary, the fhips will be in a line clofe-hauled upon the 

ftarboard tack. a 
The larboard line of bearing, is that line from which the And lara 

fhips of the fleet, by hauling their wind, or tacking together, board lim 

may be formed in a line clofe-hauled on the larboard tack. ° beat 
A. fleet-of fhips is faid to be in the dine a-breaft when the py. jing 

fhips keels are parallel to each other, and their mainmatts in abreatt. 

the fame ftraight line. ~ 7 
‘The bow and quarter line, is when the fhips are ranged in Bow and 

a ftraight line cutting their heels obliquely in the fame angle: quarter | 

Hence at any intermediate fhip, the fhips towards one extre- line. 

mity of the line’ will be on the bow, and thofe towards the 

other extremity will be on the quarter, of that fhip. g 
If feveral fhips ftand on the {ame line and fteer the fame Ships fte 

courfe, but different from that line, they are faid it be ining che-] 

echiquier, or chequerwife. oad ayerwial 
Manceuvre in fucceffion, is when a fleet, ranged in one OE unin cul 

the orders of failing, and ftanding on the fame line, the {ame in fuccef, 

manceuvre is fucceflively performed by each fhip as fhefion 

arrives at the wake of the van fhip of the whole fleet, if in 

one line ; or of the van fhip of her particular divifion when 

divided into {quadrons. So that a fleet tacks or veers, bears 

away or comes to the wind in fucceffion,-when all the hips 

of every line execute, one after another, the fame manceuvre 

on the fame point of the wake of the leading thip. ro & 
The number of orders of failing is commonly affumed to Five or) 

be five; and denominated the fir/, fecond, third, fourth, and ders of fi 

Jjth orders of failing ; befides an order of battle, an order of & 

retreat, Kc. 


In 


(a) The reafon why Britain falls fhort of the French in this refpeé, is, that in various fea-ports in France there are 
academies eftablifhed for the exprefs purpofe of educating thole intended for the navy in the various branches of naval {cience; 
swhereas, in Britain, there is only one academy eftablifhed at the expence of government, namely, the Marine’ Academy 
at Portimouth ; and, excepting navigation, fearcely any other branch of naval fcience is taught in that feminary. It alfo 
wequires great intereft to be admitted. We are, indeed, well.aware that there are boys educated for the fea-fervice in 
Chrift’s Hofpital, London, and at Greenwich {chool, &c. The education there is not, however, adapted for officers im 
ghe navy, being only writing, arithmetic, a little mathematics neceflary to underftand navigation, and navigation. . 
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In the firft order’ of failing, the fleet is ranged on one of 
the lines of bearing, and each fhip fteering the fame courfe. 
‘Thus, in fig 1. let the wind be north, and the fleet ranged 
on the ftarboard line of bearing, and let the fhips fteer any 
courfe, as fouth-weft. In this cafe, the fleet is ready to form 


' the line on the ftarboard tack by hauling the wind. Again, 


let the fieet be ranged on the larboard line of bearing, and 
fteering the fame courfe as before, asin fiz. 2.; then the fleet 
is in a pofition ready to form the line on the larboard tack, 
by tacking. . 

In a numerous fleet this method of failing is defeétive ; 
as the fleet will be too much extended, and therefore the 
communication between the van and the rear rendered more 
difficult than when ina more conneéted order. It is of ufe, 
however, when the enemy is in fight, as then the fleet may 
be readily formed in order of battle ; and in that cafe only, 
or in pafling through a ftrait, will it be neceflary to range 
the fleet in this order. 

In the fecond order of failing the fleet is ranged on a line 
perpendicular to the dire&tion of the wind, and fteering any 
proper courfe. ‘I'his order, which is reprefented in fig. 3. 
has the fame defeéts as the former; and has alfo this difad- 
vantage attending it, that the fleet cannot fafely tack in {uc- 
ceffion from this order, ‘as each fhip at the time of tacking 
is in danger of falling on board the fhip next aftern; and 
therefore, if the line is clofe, the fhip aftern muft bear up 
confiderably, in order to avoid being on board the fhip a- 
head, which at that time is in flays. 

The third order of failing is that in which the whole fleet 
is clofe-hauled, ranged upon the two lines or lines of bear- 
ing, and therefore containing an angle of twelve points; the 
admiral’s thip being at the angular point, and the whole 
fiect fteering the fame courfe. Thus, in. fig. 4. the wind 
being fuppofed north, and the fleet clofe-hauled on the 
ftarboard tack: Then A being the admiral’s fhip, one part 
of the fleet bears from him wef-north-weft, and the other 
part eaft-north-eaf. “ 

This order of failing is no doubt preferable to either of 
the former, as the fhips are more colleéted, and can more 
diftin@ly perceive and obey the fignals; but if the fleet is 
numerous, it will be too much extended. 


In the fourth order of failing, the fleet is divided into fix. 


or more columns, as may be judged neceflary : by which means 
the fleet is much more conneéted than in any of the former 
orders. ‘Ihe commanders, ranged upon the two. lines of 
bearing, have their fquadrons aftern of them upon two lines 
parallel to the dire&tion of the wind; the firft fhips of each 
column being, with refpe& to the commander of their {qua- 
dron, the one on his ftarboard and the other on his larboard 
quarter. ‘The diftance between the columns fhould, how- 
ever, be fuch, that the fleet may readily reduce itfelf to the 
third order of failing, and from that to the order of battle. 
‘This order is adapted for fleets or convoys croffinz the o- 
cean, and is reprefented in fig. 5. But as it requires much 
time to reduce a fleet from this order to that of battle, it is 
therefore defective when in prefence of an enemy. 

The fifth and laft order of failing is that in which the 
fleet is divided into three columns clofe-hauled, and there- 
fore parallel to each other; and alfo the refpective thips 
abreaft of each other. The van commonly forms the weather 
column ; the centre divifion, the middle column; and the 
rear divifion, the lee column. Circumftances may however 
require the van to be the lee column, and the rear the 
weather column. If the fleet is very numerous, each divi- 
fion may be divided into two columns; and each admiral is 
to place himfelf at a little diftance before, and in the direc- 
tion of the middle of his divifion. Fig. 6. and 7. reprefent 
this order of failing. 


Vou. XVIII. Part I. 


The diftance between any fhip and that adjacent to it in Orders of 
the fame column, and alfo the interval between the columns, , 5#!ing- 
are regulated by the commander in chief according to cir- ~ ¥¢ 
cumftances. The interval or perpendicular diftance between Method of 
the columns is commonly taken ; fuch as, that the angle con. finding the 
tained between the line of the columns and an imaginary “an-e Be« 
line joining one of the extreme fhips of that column, AOE sidan, 
the fhip at the other extremity of the adjacent column, may 
be about two points. ‘he meafure of this angle muft how- 
ever depend in part upon the length of the column; and 
when it is determined upon, the diftance between the co- 
litmns may be found by multiplying the length of one of the 
columns by the tangent of the above angle to the radius 
unity : whence, if that angle be taken equal to twe points, 
the length of a column multiplied by the decimal .414 will 
give the diftance between the columns. ‘Uhus let a column 
contain fix fhips ; let the diftance between each be 100 fa- 
thoms; and the length of each fhip from the extremity of 
the bow/prit to the ftern 46 fathoms ;. then the whole length 
of the column will be 776 fathoms. Now the above angle 
being taken equal to two points, the diftance between the 
columns is equal to 776.414 == 3214 fathoms. ry 

The order of battle is formed by drawing up the fhips of Order of 
the fleet in a line nearly clofe-hauled, and under an eafy fail; battle. 
each fhip being at a certain affigned diftance from that next 
ahead, as a halt ora whole cable’s length. The fire-fhips, with 
frigates ahead and aftern, forma line parallel to the former, 
and to the windward of it if the enemy is to the leeward; but 
to the leeward if the enemy is to the windward. Without 
this line another is formed, parallel thereto, of the ftore-fhips, 

&c. with frigates ahead and aftern. Fig. 8. reprefents the 
or‘er of battle, the fleet being on the ftarboard tack. 18 

In retreating from a fuperior force, it is neceflary to draw Order of 
up the fleet in fuch an order that it may, with the greateft retreat. 
advantage, oppofe or annoy the fait failing veflels of the 
enemy : for this purpofe, the order of retreat commonly ta- 
ken is that which is the inverfe of the third order of failing. 

As the fleet generally runs before the wind, the {hips of the 
line are therefore ranged on the two lines of bearing ; hence 
thefe lines contain an angle equal to 135 degrees. The ad- 
miral is at the angular point, and the frigates, tranfports, 
&e. are included within the wings to leeward. In place of 
running before the wind,@he fleet may take any other pro- 
per direétion ; but {till the angle contamed by the wings is 
to be 135°. This order of retreat is reprefented in fig. 9. 19 

The order of convoy is that in which the fhips are all in Order of 
the wake of one another, fteering on the fame point of the convoy. 
compats, and forming a right line. If the fleet is numerous, 
it may be divided into three columns, which are to be ran- 
ged parallel to each other, that of the admiral occupying the 
middle, and all fteering the fame courfe. 

Having defined the different orders of failing, we fhall 
now proceed to fhow the method of getting a fleet under 
way, and of bringing it to an anchor. ee 

In order to get a fleet under way, the lee column is toTo get a 
get under way firft, and bring to all at the fame time, jutt os under 
as they find themfelves after cafting. ‘The centre column ~*”* 
is then to perform the fame manceuvre, and caft likewife as 
foon as the other column is brought to; and both columns 
will remain in that pofition till the weather column, which 
is ftill apeak, having weighed, fhall be alfo under way. The 
three columns may often be got under-way all at once: but 
to execute this the fleet muft all a€t together, and with 
equal ardour; for the weather fhips muft not, at any rate, 
be under way before the lee ones. If it be neceffary to get 
immediately in order of battle, the weather columns are at 
once to bear away two points together, that they may take 
their pofts in the line of battle ahead of the lee column. : 
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If the fleet be moored in a line, head to wind, the rear 
fhip may get under way firll, and haul sehnturtsately by the 
wind; the others ia fucceflion, fromthe rearto the van, 
can eafily take their fation in te wake,’ fo that the rear 
fhip wall Row beepme the leader. Or, the fleet.may all get 
ander way 2 he {ame time; but the van fhip is to bring 
to, while Nes reft, cafting the other way, would ftand on by 
the wind on the fame tack on which they have caft, and 
come to tack fucceflively in her wake, to form the order 
of battle. 

. To briag a fleet to an anchor, it ought, if contderable, 
to anchor in three pare lines, on one of the lines of be w. 
ing, and at. the propery dittance which the length of the 
columns Fequire ; the d itance between the piiennt fhins 
in the fame column being about a cable’s length. ‘The van 
and rear of the columns are to eqnieipprd with each other 
exactly in the direction of the wind, that they may with eafe 
get under way, and form the order of battle with facility, 
fo as to be able to difpute the weather.g2 ge with the enemy 
if he fhould come in Henk. As this evolution is to be per- 
formed i in moderate weather, the fleet bein xin th nae columns, 
they are all at the fame time to bring their {hip’s head to 
o their anchors to- 
gether, clewing up their topfails with ‘all poffible difpatch ; 
putting the foot af the fails in the tops, and loofening the 
fheets before hauling them down; then veerine away an 
equal quantity of cable to preferve the affizned diftance. 
When it blows fo frefh as to require the topfails being reef- 
ed, two cables lenzth may be kept between the fhips, and eyen 
three if it be likely to blow hard. 

If the fleet do not exc seed 20 fhi uips, they may anchor on 
one of the lines of bearing ; or parallel to the coat, I im places 
where trade-winds are common, provided they blow in. the 
direétion of the land; for, in all cafes, they mult bein a 
condition to get ee way at the firft fight of the enemy, 
whofe approach i is never to be waited for at anchor ; becaufe, 
if it be dangerous for a fingle fhip, it muft be ft ill more fo 
for a fleet, “th 1e movements of which are interrupted by the 
difficulty there is in getting with celerity under way fhips 
w hich are moored, and which, in that cafe, are, not able mu- 
tually to fupport one another, as is abfolutely requifite in a 
fleet. 

Cuar. ll. The Manner of Forming the feveral Or- 
ders of Sailing. 


Tue firkt order of failing 1s formed as follows : As the 
fieet is f{uppofed to be in no particular order, that {hip which 
ig to lead on the propofed line of bearing on which the fleet 
is to fail, runs to the leeward of the whole or greater part of 
the fleet, and then hauls her wind, carrying an eafy fail : 
each fhip then endeavours to get into her proper ftation, by 
chafing the fhip which ig to be next ahead of her; and 
when in the wake of the leader, muft take care to preferve 
the affigned diftance from the fhip immediately ahead, by 
increafing or diminifhing the quantity of fail: and if any of 
the fleet fhould happen to be fo far removed from herfecond 


ahead as not to be able to. chafe her without getting out of. 


her way towards the line, in that cafe fhe mutt take her fta- 
tion difcretionally in a line with the leaders, and leave a 
proper interval, ‘The fleet will now be formed in the line 
of battle; from which the firft order of failing is formed by 
each fhip bearing away at the fame inftant, and fteering 
each the fame propofed courfe. 

To form the fecond order of failing, the leader runs to the 
leeward of the whole, or of fo many af the fleet. as that each 
fbhip may eafily fetch his wake, and then fleers a courfe 
eight points from the wind, carrying an ¢afy fail, Each 


Par 
fhip now gets into . proper ftation, by chafing that which Manner 
is to be ahead of her; and when the. whole fleet is formed Form 
in a line, which will be perpendicular to the direGtion of shi 
the wind, each fhip bears away at the fame infant, and the oailin 
whole fteer the fame intended courie. ve 
In the third order of failing the admiral is in the middle ; 
To fai 
of his fleet. Naw, the fleet Gear formed in a line, on one .j,6 phi 
of the lines of bearing, as above feel and the fhips fkeer: order of 
ing in the wakes of each other, or ten pomis | from the wind, failing. 
the leadine or leewardmoft fhip firft hauls her wind ; the 
fecomd fhip, és foon as fhe is in the wake of the feader, 
hauls her wind alfo; and in like manner each fhip until 
the admirals (aanetuyely haul their wind as toon as they 
have reached the wake y the leading flip ; and at the fame 
inttant that the adimir al’s fhip hauls her wind, the other, or 
fLernamolt half of the fleet, do, the fame at he fleet wil 
then be in the third order of failing, as reprctented id fig. 4. 

From this order of failing the fleet can be expeditioufly 
formed into the line of battle on either tack. 258 
As the fieet, in the fourth order of failing, is divided into T 0 for 
fix columns, acd the three commanders ranged. on the‘ he fout 
two lines of bearing, the commander in chief being at thee” , 
anzular point; in order, therefore, to form this order, the 
admirals range themlelves on the two lines of) bearing, at a 
proper didance trom each other, and lteer the proper cour ee 
the {hips of the feveral columns come each into its re{pec- 
tive place, forming themfelves into lines in the direétion 
of the wind, and parallel to each other, as in fig. 5. 26 

In order to form the fifth order of failins, the three lead-'To fo: 
ing fhip: of the divilions are to take their mae abreait, and ' he fils 
to leeward of each other, Keeping their wind under an ealy tai © 4 
fail. ‘Then the fhips ot 5 {quadron making fail, will range ‘ 
themfelves in their refpective tations, aftern of their leaders, 
and keeping the fame courfe ; each fhip preferying the ap- 
pointed ditance from that next ahead; and She kaasnin. 
ders of each divifen, and each fecond, third, &c. fhip, are 
to keep themfelves mutually abreafj of each other. of 

To form the order o! battle, it has already been obferved, To for 
in the firft order of failing, that the fhip which is to leadthe ord 
runs to the leeward of ae. whole, and then hauls her wind battl 
upon the tack directed, carrying.an ealy fail. Lach fhip 
then makes fail accarding to her diftance, and chaies the 
fhin which is to be immediately 2 ahead of her in the line, 
and hauls in her wake in the line on which the van fhip is 
moving. 2a 

‘The admiral, or fhip appointed to make the angular.To for 
point, runs to the leeward of the fleet, and brings, to ; then the ord 
each {hip runs to its refpe€uve flation in one of the lines of! "4 
bearing, and brings to; one half of the fleet being on one 
of the lines of bearing, aftern. and in.the wake of the admi-. 
ral, and the other haif on the other line of bearing, on the 
Rarboard or Jarboard bow of the admirzl. When. this is ac- 


24 


ingad 


-complifned, the whole fleet bears away before the wind: the 


two wings will now bear from the. admiral two poists, be- 
fore his beam, and, ready to form the line of battle upon, ¢i- 
ther tack ; the fhips on the admiral’s fiarboard bow being 
in the line of hearing for the lerboard tack, and thofe. on his 
larboard bow in the. line of bearing for, the ftarboard tack. 

Cuap. Ill. Ya Change from,the feveral Orders of 
Sailing to the Line of Battle. 


T'o form the. line from the firft order of failing: If the To fon 


fhips be running large on, the tack anfwering to the line ofthe 
bearing on which they, are failing and the line to be formed. a 
on the fame tack, all the fhips ‘haul the wind at the dame ved 
time, or at leaft each fhip hauls her wind iremediately after,ing. 
the next to windward: but if the fleet be on the other-tack, 


with 


pe. 
hange 


! with fefpe& to the line of bearing, all the fhips haul their 
m the ; 


sed wind and teck together, or all veer together according to 
pcrs OF . F . ea f ki 

bid x6 circumftances. If the line of battle is to be formed on the 
Line of other line of’bearing, the leewardmoft fhip either veers or 


attle. tacks, and hauls her wind: the reft of the fleet veer or tack 
at the fame tire, and fteer with the wind four points free ; 

and each {hip fucceffively, 28 foon as fhe gets into the wake 

oe of the leader, hauls her wind. Hence the line of battle will 
Berge be formed ftom the firfl order of failing. See figs. 10. 


30 dnd 11. 


mthe ‘Lo form the line from the fecond order of failing, the 
bak fleet running large or before the wind: All the fhips of the 
of lali- 


fleet haul up together on the tack directed, prefenting their 
heads on the line upon which they are ranged, or eight 
* points from the wind. ‘The leading fhip then hauls her 
wind, and js followed in fucceffion by the reft. ‘That the 
{hips may not be too near each other, they make fail as they 
haul their wind, or their feconds aftern fhorten fail to open 
the order. See fig. 12. 


3t me ae : Me 
m the fo change from the third order of failing to the line 
nies of battle: The thips being fuppofed going large, that 
Bal ing. 


wing which is in the line of bearir.g for the tack on which 
the Hine is to be formed, and the fhip at the angular point, 
haul their wind at the fame.time; the fhips of the other 
wing haul up together eight points from the wind; then 
each fhip moves in this dire€tion until the reaches the weke 
32 of the other wing, where fhe hauls clofe up. See fig. 13. 


o bi T’o form the line of battle on the fame tack from the 
Pike. fifth order of failing: Let the *weather column form the 


vin, and the lee column the rear. ‘Uhe centre brings to, or 
only keeps ‘fteerage:-way ; the weather column bears away 
two points, and hauls its wind as foon as it is ahead of the 
centre; the lee.column tacks together, and runs under ¢ 
prefs of fail, to gain the wake of the centre, whén it retacks 
together and completes the line (fee fig. 14.) This evolu- 
fion may allo be performed as follows: The weather-column 
brings to; the centre and lee columns tack together, and 
go away two points free: when the céntre-column has 
gained the wake of the van, it retacks together, and brings 
fo: and when the lee-column has gained the rear-line, it 
retacks topethér, and then all ftand on: otherwife the lee- 
colunin brings to; the centre goes under an eafy fail two 
points free, to get ahead of the rear-fquadron ; while the 
van catries a prefs of {ail, alfo two points free, to get ahead 
of the centre divifions. 

Hitherto the weather colunin has uniformly been fup- 
poled to form the van, and the lee-coluinn the rear-divifion: 
the line may, however, be formed by interchanging thefe 
columns in a variety of different ways, fome of which are as 
33 follow. 


ecettre 1. Let the weather and centre columns interchange: In 
dwea- this cafe the centrecolumn ftands on, the weather-column 
ae bears away eight points, and as foon as it reaches the wake 
Ichane Of the centre-column, which now forms the van, hauls up 


ig. together :, the Iee-column tacks together, and goes under a 
refs of {ail {carcely two points free, fo as jufl to gain the 
rear of the line, and then retacks together, as in fig. 15. 
‘Yhis evolution may alfo be performed by the lee column 
bringin to; the centre {quadron then bears away together 
one point, and as foon as it has gained the head of the line, 
hauls its wind ; and the weather-column bears away toge- 
ther three points, under an ealy fail’; and when it has got 
into the wake of the van, hauls up together, forming the 
centre divifions * 


34 A 
he centre 2. Let the centre and lee columns interchange : The lee- 
Rd lee co- column ftands on clofe-hauled, under an caiy fail; the wea- 


Pmnsinter-+} er column bears away two points under a prefs of fail, until 
hanging. . Oo 6 ee a, on oars Choy 
it reaches the head of the lineyaid then hauls up; the centre- 
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Jumn to form the centre divifion. 
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column bears away eight points; atid when in the wake of To chance 
the lee-coluiin, which ig now the ceritre divifion, hauls its ata cat 
wind. See fig. 16. suhag + 
3. The weather and lee columns interchanging: For this the Live of 
purpofe, the lee-column ftands on clofe-hanled under a ptefs Battle. 
of fail; the centre-column bears away two points under an ae eS, up aet 
eafy fail, and hauls tip as foon as it has come into the wake of rye weg- 
the new van fquadron ; and the weather-colamn bears away ther and lee 
eight points until it gains the wake of the centre-column; columns 
and then hauls up, as in fig. 17. Neng 
4. The centre torming the van, and the weather columa®* 
the rear-divifion: "The lee column brings to, the centre-co- The centre 
lumn bears away together two points, and forms the line a- forming 
head of the new centre fquadron ; the weather-column wets '° us eae 
away together feven points on the other tack, and forms pic rear. ny 
the rear {quadron. See fig. 18. Plate 
5. The lee-column to form the van, and the centre the ccccxcv- 
year divifion: In order to this, the lee-column flands onun-., 37 
der a prefs of fail, the weather-column, bears away together |, eb a8, 
E ‘ umn form- 
three points under an eafy fail, and the centre column bears ing the van 
away cight points; and each, when it has gained the wakeand thecen- 
of the new van, haulsits wind. See fig. 19. ips thle seek 
To form the line of battle on the other tack from che OS 
fifth order of jailing. ‘Uhe weather-column firft tacks in To form 
fuccéffion ; the céntre and lee columns ftand on, the firft the line on 
under an eafy fail, and the fecond under ftill lefs fail, accord- the other 
J : tack, the 
ing to the length of the columns; and the leaders tack when 56 fier. 
they gain the wake of the new-formed van, and each fhip column 
tacks in fucceffion as it reaches the wake of the above men-forming the 
tioned van (fee fig. 20.) Very great care muft be taken by '™s &e. 
the centre and lee columns, leit they draw too near the 
{ternmoft fhips of the van, and alfo each other. 39 
To perform this evolution, the centre and wéather co-The centre 
jumns interchanging :. i be weather column brings to, the and wea- 
centre column flands on until the leader judges he will peel wee 
5 WINNS Ne 
fully able to clear the weather-column, and then the ‘Centres |. han- 
colamn tacks in fuccefficn : when the laft fhip of this new- ging. 
formed vah has pafled the weather-column, that column 
{lands on, ad each fhip tacks in fucceffion as foon as it 
reaches the wake of the van. The lee-column flands on, 
and tacks in fuccéflion as the fhips attain the wake of the 
van, and at the fame time carrying a moderate fail, that 
there may be a fufficient interval left for the weather-co- 
Seé fig. 21. id 
To form the line from the fifth order of failing on the The centre 
other tack, the centre and Jee-columns interchanging. The and Ice co- 
centre colurin brings to ; the weather-colimn tacks in fue. umn ae 
ceffion under very little fail, and the lee-column ttands A 
under a prefs of fail: when the leader of the lee-column has" 
gained the wake of the line, he tacks, and is followed in 
fucceffion by his divifion. The centre-column is to fill and 
fland on, when the firlt fhip of that column, and the laft 
fhip of the lee-column, bear from each other in a litie per- 
péndicular to the direGtion of the wind. See fig. 22. tees 
To form thé line on the other tack froin the fifth order The wea- 
of failing, the weather aid lee-columns interchanging; [he ther and lee 
Weather and céntre columns bring to; the lee-column fares cies 1% 
on under a prefs of fail, until it can pafs ahead of the wea- gi 
ther-columu, and then tacks in’ fucceflion ; the centre-co- H 
lumn fills where its leading fhip and the lat hip of the 
lee-column Hear from éach other, in a line perpendicular to 
the direétidtt of ‘the wind, and tacks in fucceffiod when it 
hes gained the wake of the new van. In like manner, the 
weather-column fills when its leading fhip' aiid the lait ot the 
centré bear in a liné perpendicular to the wind, and each... sad 
fhip tacks in fucceffion-whew it has pained the wake of the ell tne 
centre. See fig. 23, lumn paf+ 
"Po fotth the line onthe other tack, the centre forming fing to the 
M in 2 che ho 
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Te one the van, and the weather the rear divifion: The weather- 
Lineof pa; colamn brings to, the other columns make fail and fland on, 
tle to the till they can pafs on the other tack ahead of the weather- 
‘Orders of column, when they tack in fucceffion. When both columns 
Sailing. have paffed the weather column, it fills, tacks in fucceffion, 
and forms the rear. See fig. 24. 
The lee-co- To form the line on the other tack from the fifth order 
Iumn paf- of failing, the lee-column forming the van: The weather 
fing to the, and centre columns bring to; the lee-column carries a prefs 
bsiagrs of fail, and tacks in fuceeffion when it can pafs a-head of the 
- weather-column; and when the latt fhip of this new van has 
pafled to the. windward of the former weather-column, the 
van fquadron fhortens {2il, to give,time for the other columns 
to form: the weather and centre columns fill at the fame 
time, to gain the wake of the van, when’ they tack in fuc- 
ceffion. See fig. 25. a 
To form the line from the order of retreat: The leader 
of the wing, which isto form the head of the line, hauls 
the wind, and that wing follows in fucceffion; the other 
wing goes four points free together on the fame tack, and 
thus runs parallel to the wing which firft began the evolu- 
tion; and they haul up together when they arrive in the 
wake of the line. See fig. 26. 
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Cuap.1V. Yo change from the Line of Battle to the 


different Orders of Sailing. 


To Hole To change from the line of battle to the firft order of 
from the failing on the fame tack: All the fhips bear away together 
line of bat- the number of points direGted by the admiral, obferving to 
tle to the i ; ‘ 

firft order Keep themfelves in the line of bearing for the tack they are 
in. The fternmoft fhip bears away firft, and the reft fuc- 
ceflively as quickly as poffible, to prevent being too near 
each other. 

To change to the firft order of failing in bearing for the 
line on the other tack: ‘I'he leader bears away four points 
to leeward, and is followed in fucceffion by the reft. When 
the fternmoft fhip has bore away, the whole haul up, and 
they will be in bearing forthe line on the other tack. See 

46 fig, 27. 

Lo beat To change from the line of battle to the fecond order of 

05 ore failing: The whole fleet bears away together ten points; 

vf failing. and fo proportions the failing from the van to the rear of 
the line, that when the headmoft fhip, which firft preffes fail, 
Shall come abreaft of the fecond fhip, the fecond fhip adapts 
her fail to keep in this bearing ; and fo on in {ucceflion, 
each obferving to keep the fhip that immediately preceded 
her in the evolution in a line with herfelf, perpendicular to 
the direétion of the wind ; and the whole fleet will now be 
running before the wind (fee fig. 28.) But if it is intend- 
ed that the fleet fhall fteer any other given courfe than that 
before the wind, the whole fleet may then alter together to 

47 the propofed courfe. Ye 

To change ‘Fo change to the third order of failing from the line of 

to the thirdhattle: The whole fleet bears away together ten points; 

order of the headmoft half of the fleet, including the centre fhip, 

failing. Rue te ; Bere 
carry an equal degree of fail, in order to preferve their line 
of bearing ; each fhip of the remainder of the ficet carries 
lefs fail in fucceffion, fuch as will form and preferve on the 
other line of bearing with refpe& to that upon which they 
were ranged before the evolution; and by this means the 

Plate fleet will be formed in the third order of failing. See 

ecccxcvi. fig. 2 
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To change To 


of failing. 


change from the line of battle to the fifth order of 
to the fifth failing on the fame tack: In the treatife of Nawal Taéiics, 


order of 
failing on 
the fame 
tack, 


publithed in the fecond volume of The Elements of Rigging 
and Seamanfhip, there are various rules for performing this 
evolution, according as the different {quadrens in the line of 
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Parry 
battle are intended to form the weather, the centre, and the To chan 
lee columns, in the order of failing. We fhall give two of {rem 
them as examples, Fe. 
1. When it is intended to change from the line of battle O;ders! 
to this order of failing, fo as that the van fhall form the Sailin 
weather, and the rear the lee column, and the fleet at the ™ 7 
fame time keep as much to windward as poffible ; the van The oy 
and centre tack together, and run clofe-hauled in bow and forming 
quarter-line ; the rear moves on in its former courfe under weether 
an eafy fail, When-each fhip of the centre is abreaft of 1 eibad 
correfpondent fhip in the rear, the centre retacks: the yan pe " 
ftands on until the centre and rear come up, and then re. j 
tacks, and all the columns regulate their diftances. See 
fig. 30. coin 
2. When it is intended that the van fhall form the lee, The waml 


~ and the rear the weather column; the van bears away toge-formingg 


ther under an eafy fail, and goes at right angles with the!** 4"4 4 
: rear the} 


line ahead: the centre at the fame time goes away twoweahenl 

points free, and each fhip fteers for that fhip of the vancolumn! 

refpectively which is to be abreaft of her when in column. 

‘The leader of the van muft determine the diftance, by not ‘ 

hauling up with his divifion until his fhip and the fternmoft ' 

{hip ot the centre-column, which is drawn up with him, are 

in a line at right angles with the wind: They then both 

ftand on under an eafy fail, while the rear crowding {ail 

pailes to the windward of both. See fig. 31. st a 
To change from the line of -battle to the fifth order of To chan 

failing on the other tack: This evolution may be performed ‘® a a 

in as. many ways as the fogmer, according to the intended ¢ ling fi 

pofitions of the different columns; but in fuch a Work asthe line 

our’s, it may be {ufficient to obferve, that, bactle om 
1. When the van is meant to form the weather, and thet’ ethel 

rear the lee column: The van tacks in fucceffion; the he q 

leader of the centre tacks when the leader of the van is pal-The van 

fing him exaétly to windward, and his divifion follows him; forming 

the rear manceuvres in the fame manner with refpeét to the hie 

centre. See fig. 32. lbs 
2. When the rear is to form the weather, and the vanthelumn. | 

lee column: ‘Fhe van tacks in fucceffion; and when about, 53 | 

either brings to, or fhortens fail, to allow the other columns ree ‘a 

time to form. The centre and rear then carry fail, and tack ental 

in fucceflion. ‘The centre tacks when its leader has the and thew 

centre of the lee-column in a line at right angles with thethe lee ¢ 

wind, or when its centre paffes aftern of the lee. column, U™2- 

When the centre is about, it regulates its rate of failing by 

the lee-column, either by bringing to or making equal {ail ; 

and thus both wait tor the rear to pafs to windward. ‘The 

rear tacks when its leader has the firft fhip of the lee- column 

in a line at right angles with the wind, or when its centre 

fhip pafles aftern of the laft fhip of the centre-column. See 

fer 33: 54 | 
To change from the line of battle to the order of retreat: To chan 

The leader bears away four points ; and all the fleet follow- to the ot 

ing clofe-hauled, they will come to file off in fucceffion at der of r@s 

the fame point in the van fhip’s wake, till the centre thip"** | 

arrives at the anyle where the evolution began. Then the 

order of retreat will be formed, and any courfe whatever 

may be fteered, fince the two wings will be equal and in or- 

der on the ftarboard and larboard lines of bearing, forming 

conlequently between them an angle of 135 degrees. Fig, 

34. reprefents the order of retreat formed from the line of 

battle, the whole fleet going four points free. 


Cuap. V. To Maneuvre the Line of Battle. 


Tue method of forming the line of battle, when the 
fhips are in no previous order, has already been. explained. 
In this place it is intended to point out fome of the various 

evolutions: 


rt I. 


javeuvre evolutions that are, or may be, performed by a fleet which 

he) ljs already formed in line of battle. f 

wun The fleet being in line of battle, to form the line on the 

55 other tack, by tackinz in fucceffion: The headmoft fhip of 

»form the fleet tacks firft; having previoufly made more fail, or the 

P ae oM fecond having fhortened fail, in order to increafe the inter- 

Bb val between them; for it often happens that one or two 

cking in cables length are run over before the fhip ahead has been 

ccefion.’ able to fill her fails on the other tack, When the firft fhip 
is about, either the fecond makes more fail, or the third 
fhortens fail; and then the fecond tacks as foon as fhe has 
gained the wake of the leader, the helm being put down 
at the inftant fhe opens the weather quarter of the firft fhip, 
which is already on the other tack. In like manner the 
third, fourth, &c. thips tack each at the inftant it has gain- 
ed the wake of the leader ; and thofe fhips already about 
mutt preferve their afligned diftances, by fhortening fail, if 
neceflary, until the whole fleet is on the other tack. Ifa 
fhip miffes ftays, fhe is immediately to fill again on the fame 
tack, and make fail with all poffible expedition, taking care 
to keep as clofe as poflible to the wind, and not to fall off 
to leeward. By this means fhe will get ahead and to wind- 
ward of thofe which follow her ; and they will perform fuc- 
ceffively their evolutions in the wake ef the fhips which are 
already on the ether tack, only flanding on a little farther than 
they would have done if the fhip ahead had-not miffed ftays. 
The fhip that miffed fays will yeturn fooner to her flation, 
by making all poffible {ail to windward of the line. See 
56 ‘HB: 35. 

Without To form the line on the other tack without tacking in fuc- 
tacking ia ceflion: The whole fleet veers together: the rear fhip hauls 
fucceilion. fer wind on the other tack, and ftands on, while all the 
others yo two points free on the other tack, and haul up as 
they fucceffively gain the wake of the leading fhip. Thus 
the rear of the line on the one tack becomes the van on the 
other tack.- See fig. 36. 

The line to veer in fucceffion: The van fhip of the line 
veers round, and fteers four points free on the other tack ; 
and when fhe is clear of the rear fhip of the line, fhe hauls 
her wind; the reft follow, and haul up in fucceffion. See 

58 fig. 37. 

To tack ' The line to tack and retack together: In tacking together, 

and retack. the fternmolt fhip of the line puts in ftays; then her fecond 
ahead puts her helm down ; and fo on through the whole 

line, to prevent the fhip ahead from falling on board the 

fhips aftern. ‘The fleet will then be in bow and quarter 

line ; from which, if tacking together, no fhip muft put ilk 

_ ftays till the thip on her weather quarter is in the aét of 

59 tacking. 
Tobearae The line bear away together, preferving their bearing for 
way toge- the line: The rear begins this evolution, the fternmoft fhip 
Bact bearing away the number of points propofed s and fo on as 
quickly as poffible, to prevent falling on board of each 
60 other. : 

Toturnts To turn to. windward in line of battle:. When the fleet has 
windward. fea.room, the moft advantageous method of gaining to wind- 
ward is, that all the hips of the fleet may go about toge- 

ther ; as by this means the whole fleet will gain as. much to 

windward as in the cafe of a fingle thip. The fleet will be 

in line of battle on the one board, and in bow and quarter 

line on the other. his is.alfo the moft proper method to: 

get to windward on a coaft when the wind is parallel to. the 

land: But if the fleet is turning to windward in a {trait 

or between two. fhores, the fleet fhould tack in fucceffion ; 

for if all the fhips tacked together, the van would be foon 

in with the land on one fide, and foon alter the fleet had re- 

tacked the rear would be in with the land on the other fide: 

hence this would occafion a number of fhort boards, In 
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p2ffing through a ftyait, other circumftances are alfo to be Mancuvre. 
attended to, as tides, &c. Ve poate 
To interchange the van and centre fquadrons : The van’ Octer of 
bears away a little, and brings to ; the centre pafles on to. Sailing. 
windward, edging a little, to get ahead of the former van ‘ 
on the fame line; the rear, coming on under an eafy fail, by 
edyes away likewife, to obtain the wake of the new centre change the: 
{quadron. See fig. 38. van and 
To interchange the vanand rear fquadrons: ‘The van and centre 
centre {quadrons bear away a little, and then bring to, the {quadrons. 
yan obferving to bear away alittle more to the leeward yan and 
than the centre. ‘The rear ftands on to gain the head of rear fqua- 
the line; and when abreaft of the former van, the centre drons. 
fills, and both ftanding on, form ahead of the new rear, by 
ed.ing down until they are ina line with it. See fig. 39. 63 
‘Vo interchange the centre and rear {quadrons : ‘lhe van Centre and 
ftands on under an eafy fail, while the centre bears away pee fquae- 
little and brings to, and the rear at the fame time carries. a 9 
prefs of fail to pafs the centre to windward and get into the 
wake of the van. ‘The van and centre then edge away to 
gain the line with the new rear fquadron, which then fills. 
See fiz. 40. 64 
The van to pafs and form the rear: The van {quadron The van to 
edyes away a little and brings to; the other two {quadrons, ip to the 
crowding fail, fland on till they get ahead of the new rear, 
and then edge away alittle to form in the line; after which 
the rear fills. 65 
The rear to pafs and form the van: The van and centre The rear to 
bear away a little and being to; the rear makes fail, paffes tag eh we: 
ahead of both, and then edges away to form on the fame 
line. » Thefe two monceuvres are fo fimple as not to ftand in. 
need of illuftration by Hgures. 


car, 


° 


Cuar. VI. Toe Maneuvre a Fleet formed in the Fifth 
Order of Sailing. 


66: 
Tuts order of failing is very advantageous for a nume-!° a eR 
rous fleet, as it keeps the fhips clofer together, and erer hi cntea 
fore more connected with each other than either of the three of failings 
firft orders. ‘Ihe method of forming this order is fhown in 
Chap. I].: and the method of manceuvring in it, which 
with very little alteration is alfo applicable to: the fourth or- 
der, ts to be the fubject of this chapter. 67 

"To tack the columns in fucceffion: The fhips of the lee-To tack it 
column having more diftance to run before they can recover fucceflion. 
their pofition, muft go about firft in fucceflion. When the 
centre leader finds himfelf abreaft of the leader to leeward of 
him, or at right angles with the clofe-hauled line on the 
other tack, upon which the lee leader is now moving, he 
tacks, and is followed in fuccefhlon by his divifion. “Lhe 
weather-column paying the fame regard to the centre-co- 
lumn, manceuvres in the fame manner (fee fig. 41.) In this. 
evolution the weather-column ftill continues to windward ; 
and fhould the columns have clofed too much, er be too far 
afunder, either of which may happen from the inequality in 
the rate of failing of the different fhips, the order may be 
recovered either by the lee or windward column. bearing 
away; fo as to make an angle equal to that propofed, as two: 
points, between any column, and a line joining the leader of 
that.column and the fternmoit fhip of the next column. 

If this evolution is to be performed in the night, the 
weather-column muft tack firft. In order to prevent the 
rifk ef one column pafling through the van of the other co- 
lumns, the next column muft not tack till. its leader is fen- 
fible that many fhips of the column immediately to wind- 
ward are about. When about, the leaders make little jail, 
while their tollowers make fucceffively a little more, in order. 
to form their refpective columns. The columns which are: 
coms 
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pletely about fhould either brine 


Maneevre ¥ to and wait for the next, 
grees or ihould juft keep tteerage way ; thus the former weather. 
‘Order of Colutmafhould wait for the centre, and both fhould then 
Sailing. wait for the former lee-column. In this evolution the wea: 
ther and lee columns will be interchanged. Ag tome rifk 

may attend the execution of this at nicht, it is moft advi- 


fable to tack the columns together, aud {ail in bow and quar- 


ter line; becaufe, thould it become neceflary to retack, or 
fhould the wind change before the completion of this evo- 
lution, much confufion might enfue. By tacking tovether 
this will be avoided, 

To tack the columns together: The Rernmoht fhips of the 
three columns put in ftays together ; and when they are 
obferved to be fo, their feconds ahead immediately put their 
helm down, and fo on through the whole fleet. Bach co- 
lumn will then be in bow and quartet line. See fig. 42. 

To veer the columns in fcceffion : The leader of the lee. 
column veets round; and fteers four points free upon the other 
tack, followed by the fhips of that divifion ; and of which, 
when he is clear of the fteromott fhips; he hauls up. ‘| he 
centre and weather columns perform fueceflively the fame 
evolution, obferving: to continue ftanding on till they fuccef- 
fively bring the point at which thé lee-column began to veer 
to bear in a right line to leeward of them. They likewife 
fucceflively {pring their luffs when the ‘point at which the 
dee column hauled its wind bears right to leeward (tir. 43.) 
Each column having the fame diftance to run, if the evolu- 
tion be well executed, the leaders of the windward colunans 
‘will find themfelves, when they {pring their luffs, exactly” 
breaft of the leader of the lee-column, and fo will all the 
other fhips. But the making or fhortening fail will at all 
events rectify the inequality of failing. 

‘To turn to windward in the fifth order of failing: Let the 
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‘windward. fhips of the fleet be fo arranged, that the leaders, and alfo 
the correfponding fhips of the colunms, may be in the di- 


rection of the wind; as by this means the fleet will gain 
“more to windward, and at the fame tinie be lefe liable to 
diforder. Now the van thips. of the columns tack at the 
feme inftant, and are followed in fucceffion each by the re- 
maining fhips of the divifion, when they reach the wake of 
their leaders, or the fame point when they went about; 
hence there will always be three fhips in ftays at the iame 
Plate time until the whole fleet has got on the other tack. The 
ccecxevnn, Leet then ftands on any affigned diftance, and then retacks 
at in the fame manner as before. See fig. 44. 

To inter- To interchange the weather and centre columns: The wea- 
change the ther and lee columns lie to, or only keep fteerage way. The 
iver dl centre coltrmn tacks together; and forming a bow and quar- 
columns, ter Ime, goes clofe-hauled to gain the wake of the weather- 
column ; it then retacks together, and ftands on, while the 
weather-column bears away to its new flation in the centre, 
and the lee-column fills: See fig. 45. 

To mterchange the weather and lee columns: The centre 
column brings to ; the lee coliimn ftands on under a prefs of 
fail; and when its fternmoft fhip can pafs to windward of the 
van of the centre column, which will be when the centre 
fhip of the lee column is in a line perpendicular to the di- 
reCtion of the wind with the van of the centre column, the 
Jee coltimn then tacks tozether, and ftands on clofe:hauled 
till it comes in a line with the centre column, when it goes 
large two points to get into the flation which the weather- 
column left ; and then veers together, hauling the wind for 
the other tack. At the beginning of the evolution, the 
weather column bears away together under little fail, and 
goes large fix points on the other tack, fo as to get into 
the wake of the centre columin ; it then hauls to the foriner 
tack, going two points large, till it ranges abrea of the 
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Part I, 


centré columiny when it brings to, and waits for the tiéw wea. Maneinre 
ther column. See fig. 46. signees 
To interchanje the ceritre and lee colamng: The centre and jk vhs! 
o intere at € Order of 
weather columns bring to, or keep Peerage way; #8 is MOR © sziling. 
convetient: the lee column tacks together, and preffes fail 
to vain the wake of the centre column; which, when they 
have effected, they retack together and fland on; the 
centre-column ‘then edges away under dn ealy fail, fleering, 
if it lay to; eight points from the wind, and if it kept iteér- 
axe way only two poirts, until it comes into the flation of 
the lee column, where it hauls to the wind; while the wea. 
ther-column fills and ftarids on: and the order is ré- 
ellabli{hed by fhortening or making fail, according to cir- 
cumflances. 
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The weather.column to pafs to leeward: ‘The weather. The wea- j 


column flands on under very little fail, while the cetitre and ther-co- 
Jee columns tack together, and carry a prefs of fail till they “'.'S 
reach the wake of the weather-column, when they retack, 
and crowd fail till they come up with the weather-column ; 
aid when they have gained the wake of the weather-co- 
lumn, it bears away two points, to gaifi its flation to lee. 
ward, and then hauls to the wind or brings to till the new 
weathet and centre columns come up. See Po..44. 5 

The lee-column to pafg to windward: The weather and Phe leecoll 
centre columns bring to, while the lee colunin carries failiumn to 
and tacks in fucceflion as foon as the leading fhip can wea- pats to 


ward, 


ther the headmott fhip of the weavher-column; and when ar. Wdward. J 


rived upon the line on which the weather-column is formed, 
it re-tacks in fucceffion, forms on the {ame line, and either 
brings to or ftands on under very little fail. If it brinas to, 
the other two columns bear away together two points, to 
puc themfelves abreaft of the column now to windward 3 but 
if the new wéather-column ftood on under an eafy fail, they 
may bear away only one point to gain their proper itations. 
See tig. 48. ig 
AAs it is of the utmoft importance that each thip be in het \qer), 
e{pective ftation, both to prefervé order, and that the vari- keepiny @ 
ous evolutions may be more reddily performed, the officer fhip in eh 
of the watch will therefore be ever anxious to préferve eee 
ttation of his fhip. This he may do by hie quadrant; but peans of 
the more ready method for this purpoie is by means of thethe naval 
Nava Square, which is confrued ag*follows - fquare. 
Upon fome convenient place at the middle of the quarter-,. 77 
deck, deferibe the {quare ABCD (fiz. 49.), of which the sion, 
fides AD and BC are. parallel to the Keel ; through the 
centre line G draw the line EF perallel to AD or BC, ard 
draw the diagonals AC and BD’; bife& the atigles EGD, 
EGC by the ftraight lines GH, GI, and the naval {quare 
will be conftruGted. Now fince the angles FGD, FGC 
are equal to four points, being each half a right angle ; 
therefore the anzles EGD, EGC are cach equal to 12 
points, and confequently the angles EGH, EGI are each 
equal to fix points, Hence, if a thip is running clofé. hauled 
on the ftarboard teck, in the dire@ion FE, the direStion of 
the wind will be IG, and her clofe-hauled courlé on the 
other tack will be GC: But if the be runing in the fame 
direétion FE upon the larboard tack, her clofe-hauled 
courfe on the ftarboard tack will be in the dire@ion 
GD. “8 
In order now to apply the naval {quare to the keeping’ of 4-4 appli 
fips in their refpective flations, let the fleet be fo-med incation. 
the filth order of failing clofe-hauled, the correfponding 
fhips of the colttnns coinciding with the direftioti of the 
wind, in ordet to turn to windward with greater facility. 
The correfponding fhips in the colutnn mutt be kept in the 
direGtion ot GH, or GT, according to the diteGtion of the 
wind and the tack they are upoti, while all the fips of 
3 the 
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o reftove the fame column malt be 
he Order fio 50 


agen Avzain, let the fleet be in three colamas in one of the 
FtheWird.lines of bearing, the faip being clofe-hauled on the other 
tack. The hips of each columa will be in the dire¢tion of 
one of the diagonals, while the correfponding fhips of the 
sther columns will be in the direction of the other dia- 
gonal (fig. 5). .It will alfo be the fame if the columas 
are in one Jine of beariny, and going four points large oa 
the fame tack. The application of the naval fquare in other 

cales wil be obvious. 


in the direction of EF. See 


Cuap. VII. To reftore or reform the Order of Battle 
upon Shifts of the Wind. 


79 b is fe 
ro rettore 1. Ler it be intended to reftore the order af battle 
he ofcer on the fame tack. the wind coming forward, and fhift- 
rt a ate int ahead lefs.than fix points. In this cafe, the whole 
Bon) TTcs ey 


sited fleet is to bring to exgent the leader ; who, in order 
efamethat the fame difances between the fhips may be pre: 
ferved when the line is reformed, fteers a courle ¢d (fiz. 
52-), fuch as to be at right angles to the middle point be- 
tween the former and prefent direction of the wind: hence 
hin iix the courfe he mut fleer will be known by adding half the 
points. number of points the wind has fhifted to eight points, and 
apolying this fum to the former clofe-hauled courfe, A.s 
foon as the leader has arrived at the new clofe-hauled line 
with refpe& to the {econd fhip ahead, that fhip immedi. 
ately fills, aad bears away the fame number of points as the 
leader; and when both thefe have reached the clofe- hauled 
line with refoe% to the third thip, the elfo fills, and bears 
away. In like. manner the remaining part of the eet bear 
away in fueceffioa; and when they have ot into the clofe- 
hauled line 6c with the fternmoft fhip, they ell haul their 
wind at the fame initant, and the flernmolt, {hip fills and 
fands on, clofe-hauled. 

A very expeditious method of performing this evolution 
is as follows: ‘The whole fleet having ‘allen off as foon as 
the wind thifted the feme number of points which it chan- 
ged, the leader bears away eizht points from the middle 


point between the former and prefent directions of the wind; ~ 


or, if the wind has fhifted neav fix points, im this cafe the 
leader mu% bear away eight points from the new direétion 
of the wind; but thea the fleet will be clofer than before, 
and the leader heuls his wind as foon as the fleramott thip 
bears on the clofe-hauled line from him: ‘Uhée fecoad thip 
bears away when fhe has reached the wake. of the leader, and 
alfo hauls her wind when fhe has again gained his wake. 
In like manner the third, fourth, &c. fhips bear away, and 
alio haul their wind in fucceffion, until the flernmo!t and 


g5 the whole line is formed again. See fig. 53. 
Fourpciats. If the wind fhifts exaétly four points ahead, the whole 


fleet is to veer round till the heads of all the fhips ave diree- 
ted to the point exaétly oppotite to their former courle ; 
aod the rear fhip, which has now become the van, is to rua 
four points large upon her new tack, and the reft of the fleet 
to follow her in fucceflion ; and when the lat thip, which was 
the former leader, is got into the wake of the headmot ia 
the line, the whole fleet is to. veer together, and the order 
will be. reformed on the former tack. 


ae Lf the wind fhifts eight points forward, the fhips are to 
Eight 


Points. 
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veer round altogether till their heads areon the point of the The Battle. 
comnafs oppofite to their former eourfe ; thea the rear fhip, Raen 
having become the vaa, is to haul clofe by the wind on the 
{ame board ; all the other thips are to haul up 1m fucce‘fion, 
and range in the wake of the leading fhip; and when the 
lait thip is in her ftation, the order will be reformed on the 
fame tack. 82 
If the wind chanyes 12 points exaétly, the fleet muft Twelve 
veer round tozether, and haul their wind in fucceffien on PO** 
the firfl tack. 3 
2, The wind caminz forward, and the order of battle toTo reform 
be reformed on the other tack. the order of 
If the wind faifts ahead lefs than fix points, all the fhips Laan 
of the fleet are to veer round, till their heads come to the sank ye 
oppofite point of the compats with refpeé to their former wind co- 
courfe; and thea the rear thip, which is now become the™'g for 
yan, is to haul clofe by the wind on that tack, and thief g 
other thins follow her in fucceffion. From hence the fleet points. 
mizht pais to the line of battle on the former tack by veer- 84 
ing in fucceffion. Ifthe wind comes ahead more than fix Between fix: 
points, but lefs than twelve, the fleet is to manoeuvre in hee 


: f oints. 
{ame manner ax before. If the wind comes ahead exaétly ? 85 
. . . 

twelve points, the tack is to be chanzed. Twelve 


3. When the wind fhifts aft, and the order of battle to points. 
be reformed on the fame tack. 86 
If the wind has fhifted leis than two points, the leader coming aft 
hauls his wind, the fieet ftands on as before, and each fhipand the or- 
hauls her wind in fucceffion as fhe gains the wake of the det of bat- 
leader, If it ig*intended to change the tack, the whole? °° nage 
on Sas ; Atha te . a2 orme | on 
fleet tack together, and the flernmot fhip, which now be-the fame» 
comes the leader, hauls up, and the relt bear down and haul tack. 
wo in (ucceffion. : 87 
If the wind changes fixteen points, all the thips brace i 
3 ; Re Cac a ca ; ; other tack.. 
about for the other tack immediately, by which means the 88 
fleet will be going four points large; then the fhips tack-The wind 
ing or veeriny inttantly together, the order of batthe will be changing 
relbored or formed azain on the fame tack as they. were be- “ten 
fore the wind changed vii 
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Of the Battle. 
89 
In a nayal enzagement, the prefent mode, as has already OF the line: 
been obferved, is to. draw up the fleet in a ftraight line upon of battle. 
one af the clofe-hauled lines under an eafy fail. The fri- 
iire-faips, tranfports, &c. are placed at proper din 
{lances on the other fide, with refneét to. the enemy (8). 
The diltaace between two adjacent fhips in the line is ufu- 
ally about a cable’s length; but the admiral increales gr di- 
minithes this iaterval according to circumftances: “The, 9° 
1 : D . Its advans 
nearer, however, the fhips are tg each other, the ftroagen is. ses by bee 
the line, and the more difficult to be broken or forced by theing clofe; 
enemy ; but flill there muft be a fuflicient interval ‘left, jo 
that if a hip receive confiderable damage, fhe may be got 
out of the line without becoming foul.or falling aboard of the 
fhip next aftern, which would be the means of putting the 
whole line.in confuion. gr 
‘Uhe ftrength of a fleet depends2lfo more on.the largeneis And-¢onr=- 
of the fhips, and the weiaht of the metal, than in their num.!"°!* om J 
Wie . iarve TLpss 
ber. The fewer the number of faips ina fleet, the morethough ' 
diftinStly will the fignals be perceived and anfwered by thofefewer in 
near the extremities of the line ;. the bettes alfo will the or< umber. 
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(3) Several able officers. have been of opinion, that when flcets-are ranged in. order of battle, inftead of being: clofe- 


hauled, they fhould have the wind two points free, or upon the beam. 


c 


Some of the reafons alleged in fupport of this: 


opinion are, that the fhips can more ealily keep their fations ; and if any fhip fhould happen. to fall.to leeward, fhe may: 


1 


ealily regain her Ration, which would be-almolt impoffible w 


ere the fiset clofe-hauled,. 
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‘The Battle. der of battle he kept, and the fleet more eafily maneuvered. 
A large fhip is not fo foon difabled as a fmall one ; and in 
the cafe of a three-decker, although the upper deck fhould 
happen to be confufed with the wreck of broken matts, 
yards, &c. and hence it being fearcely poffidle to work the 
guns on that deck, yet if the weather be not tempettuous, 
the guns on the other two decks may be worked, If 
boarding fhould be deemed practicable, it is evident that the 
large fhip, upon account of the height of her fide, as well as 
for other reafons, will Have greatly the advantage over one 
of a lefs fize. Large fhips are alfo for the moft part more 
able to encounter a ftorm than {mall ones ; and in a gale of 
wind large fhips have commonly the advantage in point of 
failing. Hence it is obvious, that a fleet compofed of large 
fhips may have greatly the advantage over a fleet confifting 
of lefs fhips, though much more numerous. 

As in a naval engagement the two fleets are drawn up 
clofe-hauled, on two lines parallel to each other, one of thefe 
fleets is therefore to the windward of the other. ‘The wind- 
ward fleet has feveral advantages not pofleffed by the fleet 
to leeward, and the leeward fleet has alfo advantages over 
the weather fleet, 
each of thefe fleets are as follow : 

‘The fleet to windward may approach the leeward fleet at 
pleafure, and can therefore determine the time of commence. 
ment of the action. If the weather fleet is more numerous, 
it may fend down a detachment of fhips on the rear of the 
leeward fleet, and thereby put it into ee If any of 
the fhips of the fleet to leeward thould be ifabled, the fleet 
to windward may with great eafe fend down their fire-fhips 
upon them, or fend a detachment after any part that gives 
way. ‘Ihe weather fleet may board if the admiral thinks 
proper; and it is fearcely incommoded with the fmoke, which 
is carried off by the wind to the fleet to leeward. 

The difadvantages of the flect to windward are, an inabi- 
fleet to lity to quit the fight when once engaged, without being 
windward, Obliged to pafs through the enemy’s line, which is‘extreme- 
ly dangerous ; becaufe the hips being already very much in- 
jured before they are obliged to fly, they muft expe& to be 
{till more fo ; and as they have it no longer in their power to 
form the order of retreat, this manceuvre is abfolutely a de- 
{perate one. If the fleet to windward tack altogether, in 
order to get off, the line to leeward may do the fame, after 
having raked the weather fhips in ftays, and follow them 
on the other tack, with the advantage of having gained the 
wind of the centre and rear divifions of the flying line. If 
it blow: frefh, it is feldom that weather fhips have their 
lower deck guns fufficiently elevated ; whence it refults, that 
the fhip being a little inclined on the lee fide, the guns of- 
ten run out again at their ports after being fired, which very 
much retards the fervice of the artillery, fince the guns 
are obliged to be bowled in again every time for loading ; 
and oftentimes they can make no. ufe at all of their lower 
tier. Again, fuch of the fhips as are fo difabled as to be 
obliged to quit the line, cannot eafily do it, becaufe in veer- 
ing, for want of being able to tack, they fall between the 
two lines, where they are raked ahead, and by that 
means. completely put in diforder: but fhould they be 
fortunate enough to be able to finith their evolution, it is 
{till very difficult for them, difabled ‘as they are, to get to 
windward of their line, and very often they fall foul of the 
next fhips aftern of them, which have it fcarcely in their 
power to prevent the accident on account of the fire and 
fmoke, efpecially if the line is much contraéted 3 and fhould 
thefe perceive it, and try to avoid being run foul of by fall- 
ing back on their next fhip aftern, and fo on thus fuccef- 
fively, it might happen, that from one to the other a great 
part of the fleet being obliged to maneeuere, their fire would 
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Part 
leffen, and very often ceafe, by their covering each other; The Batt 
when, if the enemy take the advantage of this critical mo- 77 
ment, the diforder increafes, and all is loft. But thefe 
inconveniences may be partly prevented by having the dif. 
abled fhips quickly towed out of the line by the boats of 
the feet, which for that purpofe fhould always be hoifted. 
out from each fhip before the engagement begins. Other- 
wife, if the fhips in the weather. line, not being too clofe, 
have the necelfary {pace to obferve what paflés ahead of 
them, and to manceuvre, they ought to range themfelves to 
leeward of the difabled fhip, in order to cover her, and ap- 
proach nearer to the enemy; all the other thips bearing 
up alfo together to preferve the line. 14 
The fhips in the line to leeward have the advantage of Advanta § 
ferving with facility and effeét their lower deck guns in all Bes 7 
weathers proper for fleets to come to action: they can ake “< 
quit the engagement at pleafure: their difabled fhips can’ 
without difficulty quit their ftations when neceflity requires 
it: they can form the order of retreat with more readinefs, 
or continue the action as long az convenient : in fhort, the 
lee line of battle, if fuperior in number, caw alfo double the 
enemy, by making fome of the fhips in the van or rear to 
tack, and put one of the extremities of the enemy’s line be- 
tween two fires; and if they are formed in time, they may 
cannonade the enemy while bearing down fo the attack. os 
The difadvantages of the fleet to leeward are, its being And its dif 
very much annoyed by the imoke, and a continued fhower advantages 
of fire from the wads falling on board, repelled by the wind, 
which if not attended to may be produétive of dreadful con- 
fequences. ‘The fhips of the line to leeward cannot attempt 
to board thofe of the other whatever may be their inclina- 
tion for it ; they can hardly do more than accept the battle, 
without being able to determine either time or diftance =: it 
is even with great difficulty that they can avoid being board. 
ed, or prevent their line from being broken, if the weather 
fhips are bent upon doing it; and their fire-fhips are very 
feldom of ufe. 96 
A general rule for the adoption-of either the weather orn, ene- 
lee gage cannot be laid down. Sometimes the one is pre-ralrule for 
ferable, and fometimes the other ; and very often the com- oe 
mander in chief has it not in his power to make an Option. fie the i 
Having proceeded fo far with refpect to the line of battle, other. 
it may not be improper to introduce in this place.an account 
of a naval engagement, with-the condu& to be obferved pre- 
vious to, and during the time of, its continuance. ws 
‘The engagement will not begin till the admiral makes}. action 
the fignal, unlefs an ation is infenfibly brought on by fome not to be- 


| 
} 


7 
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unavoidable circumftances in the line, or pofition of the van vin before 


z 3 ; . the final ig 
fa £ ¢ r oi ye 
or rear of both fleets in forming or approaching each other. bie tar 


The admiral in fuch cafe will make the proper fignal for the thar pur- 
van or rear, by the diflinguifhing flag of either of thefe di-pofe. 
vifions, which will undoubtedly reoulate the neceflary ma- 
neeuvres of the reft of the fleet throuzhout the whole line. 

During the time of an engagement the greateit filence is ial : 
to be obferved in each fhip ; no one mutt quit his poft uponto be obferal 
pain of death; and fhould any one happen to refufe obey- ved during? 
ing an officer, he fhall be put to death on the fpot; ae. 
fame alfo fhall be done to any one who fhall hide himfelf, 
or feign to be wounded. ‘The wounded mutt be carried or 
conducted to the furgeon by thofe who have been appoint- 
ed by the captain for that purpofe. Should any one dif. 
cover an advantage to be taken, he fhall inform the off- 
cer who ftands neareft him. No kind of rigging what- 
ever is to be touched without an order. Should any dange- 
rous fhot be received at the water line of the fhip, fuch of 
the calkers, or carpenters, or any other perfon who perceives 
it, fhall inform in private the captain with ic, without fay- 
ing a word of the fame to any one elfe upon pain of death, 
4 unlefs 
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¢ Bate. ynlefs it be a fuverior officer ; the fame precaution {hall alfo 
—v—— be obferved about any part of the fhip catching fire. 
| Whilft the fleets are engaged, the admiral carries but 


ae little fail: in this, however, he muft condu& himfelf by the 
tie fail. motions of the enemy, the fhips always obferving to keep 
clofe in the line; and if any fhip happen to get out of the 
line, the {hip which immediately tollows is to pay no 
regard to her, but endeavour to keep her flation in the 
109 line. 
Pa A captain mnft not quit his poft in the line upon any 
Ag he pretence whatever, unlefs his fhip fhould be fo greatly dama- 
ne, ged as to render her incapable of continuing the action. 
"Lhe little fail a fleet is under at fuch a time may in gene- 
ral give the fhips, though damaged in their rizping, &c. 
time enough to repair their defects, without caufing an un- 
neceflary interruption in the line, by withdrawing out of 
action. when their fervice might perhaps be of the utmolt 
rot importance to the reft of the fleet, 
ormake A captain, through too impetuous a defire of diftinguith- 
pattack ing himfelf, ought never to break the order of the line, 
ithout or- ‘ aes, a i : 
c+ from  HOWever inviting the advantage of an attack might then ap- 


he admi- pear to him to fecure fuccefs: he muft wait with patience 
al. the fignal of the admiral or commanding officer of his divi- 

fion, becaufe it is always more effential to preferve and fup- 
port a clofe line in .a€tion, as it conttitutes the. principal 
trength of a.fleet in general, than.to attend to a particular 
attack-between two fhips, which commonly decides but 
little with regard to the whole, however glorious in appear- 
ance, unlefs with a view at the fame time of taking or de- 
{troying a fiag fhip of the enemy’s, and where fuccefs alone, 
even then, can juftify the attempt. 

‘The two immediate feconds to the admiral ought to di- 
rect part of their fire againit the enemy’s flag-fhip, or any 
other that may attack their admiral; fo that their chief at- 
tention fhould be employed more in his defence than in that 
of their own proper fhip, as they mui facrifice every other 
confideration to the honour of their flag. 

‘The fame attention mutt likewiie be paid to any other 
fhip that. may find herfelf engaged with one of the enemy’s 
flag-fhips ; the next to her ahead and aftern fhould ferve in 
that refpeét as feconds, by dividing patt of their fire 
againil {uch fiag-officer, in order to make him ftrike the 
fooner. 

1f any flag-officer Rand in need of being affifted, he will 
of courfe make a fignal for the corps de referve ; or if there 
fhould be none, he will fignify the fame to his divifion; on 
which his two feconds, with thofe neareft him, will clofe in 
to cover him, and continue the action. The frigates of his 
{quadron will likewife-be ready to yive him the neceflary 
affitance ; and if he fhould itil continue the attack, he 
will in a particular manner be fupported by his whole di- 

in vifion. , 

i thie Thofe fhips which happen to be moft expofed to danger 
ips mutu- will naturally make the ordinary fignals upon the occalion 
ly to pro- if they fhould receive. any hurt or damage, in order to be 
heage {upported by fuch of the line as are neareft to them. 

er. . - . . 

T04 When a fleet is fo far fuperior in number as to be able 
he body to extend itfelf both ahead and aftern confiderably beyond 
referve the enemy’s line, the admiral generally forms the excefs into 
wae . a body ot referve, drawn up in a line on the other fide of 
prmed in ; . 
ine with the fleet with refpeét to the enemy. If the body of referve 
is to windward, the fhips compofing it are to be drawn up 
in a line with the frigates neareft abreaft of the centre; but 
if to leeward, a little ahead of them; being careful at the 
fame time to keep within reach of obferving diftinétly all 
the fignals.aad motions otf the fleet, and to be ready to re- 
place fuch of the fhips as may happen to be difmafted or 
driven, out of the line, where all intervals muft be properly 
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-98t 
firengthened, and carefully filled up again without lofs of The Bartle. 
time. ‘The body of referve is ufually formed at the fame ~~~" 
time with the line, to prevent any irregularity that may hap- 
pen on leaving any intervals or openings; yet the admiral 
may draw fhips out of the line to form a body of referve, 
according to the time and circumitances of his fituation. 106 
The oldett captain, after the fenior officer who commands The oldeft 
the body of referve, ought to relieve the firft, or clofe that © tain ex- 
part of the lime which the difabled fhip has been obliged (Pt the 
to cuit; and {fo on fucceflively of the ret. deddeh oeY | 
‘Lhe commanding officer of the body of referve will notlieve the 
be detached with the whole corps, unlefs on fome preffin,z firtt difa- 
eccafion, to fortify the line, where fuch reinforcement ne mip 
; : ‘ : 109 
ab{clutely neceflary. If to defend one of the flav-oAicers the whole 
of the three {quadrons, he will be followed by the nextbody of re- 
fenior officer of the referve who was not before detached, {eve not 
in order to place themfelves as feconds, the firlt ahead A a pracigin 
the other aitern of the flax they afe to fupport, with- je “fa ae 
out any diminution of the honour of his own proper fe- of emer- 
conds at the fame time, as they are only called in through eency: 
neceflity on that emergency, being not engaged before, and 
confequently better able to affift and fupport the admiral ; 
their duty being likewife to exert their utmoft efforts in at- 
tacking, or, if poflible, in boarding, the enemy’s flag-fhip, to 
force him to yield, except they-are particularly ordered off 
to fome other quarter or part of the line. ros 
The admiral will fometimes order the whole body of re- Tie admie 
ferve to reinforce one of the three {guadrons of the fleet, asa! may ore 
he may fee occafion; which, when he does, the body muft ¢e* the 
mays : whole bo- 
make all the fail it can, that each fhip may place herfelf,y fawbins 
fucceflively, the firft in the firft interval, the {econd in the force ei- 
fecond interval, and fo on throughout. If a part only of ther of the 
the body of referve is wanted, the proper fignal will be made beh ge 
accordingly. 109 
When the admiral has no further occafion for the body The body 
of referve, he will make the proper fignal for the thips com. °f referve 
poling it to relume their refpective pofts in the line, and eee 
thefe fhips will repeat the fignals. dee 
It any captain in the fleet think he can board with fuc-tn cafe a 
cefs one of the enemy’s fhips, he will fignify the fame to the <aptain 


admiral by hoifting the boarding flag, torether with his 19ul 
aa . aoa . think 
particular pendant, to be more plainly diftinguifhed: the boarding 


admiral in return will make the. proper fiznal of approba-pradticable, 

tion, or otherwife if-he difapprove of the attempt, by let- 

ting fly that fhrp’s particular pendant that fhe may obferve 

the fignal the better. Before the captain make the fignal, 

he ought .o confider well the ill confequences that might 

attend fuch an enterprife if hé fhould fail of fuccefs; for 

the breaking of the order or difpofition of the line, by quit- 

ting his poft, may be of much greater difadvantage to the 

whole, than any advantage atifing from his victory, except 

that over a flag-fhip. - a 
When the admiral. makes the fignal for his fleet to pre-The fira- 

pare for action, the fire-fhips will at the fame time get ready hips to 

their grappling-irons, fire-engines, &c. for boarding, and Prepare 

will likewife ditpofe all their combuftibles into their proper Wren a 

channels of communication, &c. as foon as poffible after the nade to 

action begins: all which, when ready, they will take care engage. 

to make known by fignal to the particular divifion or {qua- 

dron they belong to, and they of courfe will repeat the fante 

to the admirals. 110 
‘Lhe fire-fhips muft be particularly careful in placing To be out 

themfelves out of the reach of the enemy’s guns, whichof the 

they may do abreaft and under fhelter of their own fhips in reach of 

the line, and not in the openings between the fhips, unlefs 

to prevent any of the enemy’s fhips that fhould attempt to 

force through their line, when they muft in fuch cafes ufe 

their utmoit efforts to prevent them. ‘They ought always 
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to be very attentive to the admiral’s fignals, as well as thofe 

‘of the commanding officer of the particular fquadron they 
belong to, that they may lofe no time when the fignal 1s 
made for them to aét, which they muft quickly anfwer by 
a fignal in return. 

Although no'fhip in the line fhould be particularly ap- 
pointed to lead down or proteét the fire-fhips, befides the 
frigates already ordered for that particular purpofe; yet the 
fhip ahead of which the fire-fhip paffes in her way to the 
enemy, whatever divifion the may belong to, is to efcort 
her, and muft affift her with a boat well manned and armed, 
as well as any other fuccour fhe may ftand in need of : The 
two next fhips to her muft likewife give her all neceffary af- 
fiftance. The captain of a fire-fhip 1s to confider, in fhort, 
that he is anfwerable for the event, in proportion as he ex- 
pects to be honourably rewarded if he fucceed in fo daring 
and hazardous an enterprife. 

Since a general engagement of fleets or {quadrons of men 
of war is nothing elfe than a variety of particular a¢tions 
of fingle fhips with each other, in a line of battle, it may 
not be improper to begin by defcribing the. latter, and 
then proceed to reprefent the ufual manner of conduting 
the former. 

The whole economy of a naval engagement may be ar- 
-ranged under the following heads ; namely, the preparation, 
the adion, and the repair or refitting for the purpofes of 
navigation. eee 

The preparation is begun by iffuing the orders to clear 
the fhip for ation, which is repeated by the boat{wain and 
his mates at all the hatchways or ftaircafes leading to the 
different batteries. As the management of the artillery, in 
a velfel of war, requires a confiderable number of men, it is 
evident that the officers and failors mutt be reftrained to a 
narrow fpace in their ufual habitations, in order to preferve 
the internal regularity of the fhip. «Hence the hammocs, 


or hanging-beds, of the latter are crowded together as clofe 
as poffible between the decks, each of them being limited to 


the breadth of 14 inches. ‘They are hung parallel to each 
other, in rows ftretching from one fide of the fhip to the other, 
nearly throughout her whole length, fo as to admit of no 
paffage but by ftooping under them. As the cannon there- 
fore cannot be worked while the hammocs are fufpended in 
this fituation, it becomes neceflary to remove them as quickly 
as poffible. By this circumftance a double advantage is ob- 
tained : the batteries of cannon are immediately cleared of 
an encumbrance, and the hammocs are converted into a fort 
of parapet, to prevent the execution of {mall-fhot on the 
quarter-deck, tops, and forecattle. At the fummons of the 
boatiwain, Up all hammocs! every failor repairs to his own, 
and, having flowed his bedding properly, he cords it up 
firmly with a lafhing or lite provided for that purpofe. He 
then carries it to the quarter-deck, poop, or forecaftle, or 
wherever it may be-neceffary. Acs each fide of the quarter- 
deck and poop is furnifhed with a double net-work, fup- 
ported by iron cranes fixed immediately above the gunnel 
or top of the fhip’s fide, the hammocs thus corded are firmly 
ftowed by the quarter-mafter between the two parts of the 
netting, fo as to form an excellent barrier. ‘The tops, 
waifte, and forecaftle, are then fenced in the fame manner. 
Whilft thefe offices are performed below, the boatfwain 
and his mates are employed in fecuring the failyards, to pre- 
vent them from tumbling down when the fhip is cannona- 
ded, as the might thereby be difabled and rendered incapable 
of attack, retreat, or purfuit. The yards are now likewife 
fecured by trong chains or ropes, additional to thofe by 
which they are ulually fufpended. ‘I'he boatfwain alfo pro- 
vides the neceflary materials to repair the rigging, where- 
ever it may be damaged by the fhot of the enemy, and to 


fupply whatever parts of it may be entirely deftroyed. The 
carpenter and his mates, in the meanwhile, prepare fhot- 
plugs and mauls, to clofe up any dangerous breaches that 
may be made near the furface of the water ; and provide the 
iron-work neceflary to refit the chain-pumps, in cafe their 
machinery fhould be wounded in the engagement. The 
gunner with his mates and quarter-gunners is bufied in exa- 
mining the cannon of the different batteries, to fee that 
their charges are thoroughly dry and fit for execution; to 
have every thing ready for furnifhing the great guns and 
{mall arms with powder as foon as the aétion begins; and 
to keep a fufficient number of cartridges continually filled, 
to fupply the place of thofe expended in battle. The ma- 
fier and his mates are attentive to have the fails properly 
trimmed, according to the fituation of the fhip ; and to re- 
duce or multiply them, as occafion requires, with all poflible 
expedition. ‘The lieutenants vifit the different decks, to fee 
that they are effectually cleared of all encumbrance, fo that 
nothing may retard the execution of the artillery ; and to 
enjoin the other officers to diligence and alertnefs, in ma- 
king the neceflary difpofitions for the expected engage- 
ment, fo that every thing may be in readinefs at a moment’s 
warning. ‘ 

When the hoftile fhips have approached each other to a 

competent nearnefs, the drums beat to arms: ‘The boat- 
{wain and his mates pipe, 4// hands to quarters! at every 
hatchway: All the perfons appointed to manage the great 
guns immediately repair to their re{peétive tations: The 
crows, handfpikes, rammers, fpunges, powder-horns, matches, 
and train tackles, are placed in order by the fide of every 
cannon: ‘The hatches are immediately laid, to prevent any 
one from deferting his poft by efcaping into the lower apart- 
ments: The marines are drawn up in rank and file on the 
quarter-deck, poop, and forecaftle ; The lafhings of the 
great guns are calt loofe, and the tomnions withdrawn : 
‘Lhe whole artillery, above and below, is run out at the 
ports, and levelled to the point-blank range, ready for fi- 
ring. 
‘The neceffary preparations being completed, and the of- 
ficers and crew ready at their re{peétive itations to obey the 
order, the commencement of the a¢tion is determined by the 
mutual diftance and fituation of the adverfe fhips, or by the 
fignal from the commander in chief of the fleet or {quadron. 
The cannon ‘being leveiled in parallel rows projecting from 
the fhip’s fide, the moft natural order of battle is evidently 
to range the thips abreaft of each other, efpecially if the en- 
gagement is general. The moft convenient diftance is pro- 
perly within the point-blank range of a mufket, fo that all 
the artillery may do effeétual execution. 

The combat ufually begins by a vigorous cannonade, ac- 
companied with the whole efforts of the {wivel-guns and the 
{mall arms. The method of firing in platoons, or volleys 
of cannon at once, appears inconvenient in the fea-fervice, 
and perhaps fhould never be attempted unlefs in the batter- 
ing of a fortification. ‘The fides and decks of the fhip, al- 
though fufficiently ftrong for all the purpofes of war, would 
be too much fhaken by fo violent an explofton and recoil. 
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The general rule obferved on this occafion throughout the. 


fhip, is to load, fire, and {punge the guns with all poffible 
expedition, yet without confufion or precipitation, The 


captain of each gun is particularly enjoined to fire only- 


when the piece is properly directed to its objet, that the 
fhot may not be fruitletsly expended. The lieutenants, who 
command the different batteries, traverfe the deck to fee 
that the battle is profecuted with vivacity ; and te exhort 
the men to their duty. Fhe midfhipmen fecond thefe in- 
jun@tions, and give the neceffary affiftance, wherever it may 
be required, at the guns committed te their charge. The 
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gunner fhould be particularly attentive that all the artillery 
is fufficiently fupplied with powder, and that the cartridges 
are carefully conveyed along the decks in covered boxes. 
‘he havock produced by a continuation of this mutual af- 
fault may be readily conjectured by the reader’s imagination : 
battering, penetrating, and fplintering the fides and decks ; 
fhatiering or difmounting the cannon; mangling and de- 
firoying the rigging 5 cutting afunder or carrying away the 
maits and yards ;- piercing and tearing the fails fo as to ren- 
der them ufelefs; and wounding, difabling, or killing the 
fhip’s company! The comparative vigour and refolution 
of the affailants to effe€t thefe pernicious confequences in 
each other, generally determine their fuccefs or defeat : we 
fay generally, becaufe the fate of the combat may fometimes 
be decided by an unforefeen incident, equally fortunate for 
the one and fatal to the other. The defeated fhip having 
acknowledged the viGtory by ftriking her colours, is im- 
mediately taken pofleffion of by the conqueror, who fecures 
her officers and crew as prifoners in his own {hip ;- and in- 
velts h's principal officer with the command of the prize un- 
til a captain is appointed by the commander in chief. 

The engagement being concluded, they begin to repair : 
the cannon are fecured by their breechings and tackles with 
all convenient expedition. Whatever fails have been render- 
ed unterviceable are unbent; and the wounded matts and 
yards ftruck upon deck, and fifhed or replaced by others. 
‘The flanding rigging is knotted, and the running-rigging 
fpliced wherever neceflary. Proper ‘fails are bent in the 
room of thofe which have been difplaced as ufelefs. ‘The 
carpenter and his mates are employed in repairing the breach- 
es made in the fhip’s hull, by fhot-plugs, pieces of plank, 
and. fheet-lead. ‘The gunner and his affiftants are bufied in 
revlenifhing the allotted number of charged cartridges, to 
{upply the place of thofe which have been expended, and 
in relitting whatever furniture of the cannon may have been 
damaged by the action. 

Such is the ufual procefs and confequence of an engage- 
ment between two fhips of war, which may be confidered 
as an epitome of a general battle between fleets or {quadrons. 
The latter, however, involves a greater variety of incidents, 
and neceflarily requires more comprehenfive {kill and judge- 
ment in the commanding officer. A fhort account of which 
alfo we fhall next proceed to lay before our readers. 

When the admiral or commander in chief of a naval ar- 
mament has difcovered an enemy’s fleet, his principal con- 
cern is ufually to approach it, and endeavour to come to 
a¢tion as foon as poflible. Every inferior confideration mutt 
be facrificed to this important obje&, and every rule of ac- 
tion fhould tend to haften and prepare for fo material an 
event. The ftate of the wind, and the fituation of his ad- 
verlary, will in fome meafure dictate the conduét neceflary 
to be purfued with regard to the difpofition of his fhips on 
this occafion. To facilitate the execution of the admiral’s 
orders, the whole fleet is ranged into three fquadrons, each 
of which is claffed into three divifions, under the command 
of different officers. Before the aétion begins, the adverfe 
fleets are drawn up in two lines, as formerly deferibed. As 
foon as the admiral difplays the fignal for the line of battle, 
the feveral divifions feparate from the columns, in which 
they were difpofed in the ufual order of failing, and every 
fhip crowds fail to get into its ftation in the wake of the 
next abead ; and a proper diftance from each other is regu- 
larly obferved from the van to the rear. The admiral, how- 
ever, will occafionally contra&t er extend his line, fo as to 
conform to the length of that of his adverfary, whofe ne- 
gle& or inferior fill on this occafion he will naturally con. 
vert to his own advantage, as well as to prevent his own 
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line from being doubled; a circumftance which might throw The Battle 
> ten aeneeeed 


‘his van and rear into confufion. 


When the adverfe fleets approach each other, the courfes 


-are commonly hauled up in the brails, and the topgallant- 


fails and ftay-fails furled. ‘l"he movement of each {hip ig 
chiefly regulated by the main and foretop fails and the jib; 
the mizen topfail being referved to haften or retard the 
courfe of the fhip; and, in fine, by filling or backing, hoift- 
ing or lowering it, to determine her velocity. - 

The fignal for a general engagement is ufually difplayed 
when the oppofite fleets are fufficiently within the range of 
point blank fhot, fo that they may level the. artillery with 
certainty of execution, which is near enough for a line of 
pattle. The aétion is begun and carried on throughout the 
flect in the manner we have already defcribed between fingle 
fhips. The various exigencies of the combat call forth the 
{kill and refources of the admiral to keep his line as com- 
plete as poflible when it has been unequally attacked ; by 
ordering fhips from thofe in referve to fupply the place of 
others which have fuffered greatly by the action; by di- 
reCting his fire-{hips at a convenient time to fall aboard the 
enemy ; by detaching fhips from one part of the line or 
wing which is ftronger to another which is greatly preffed 
by fuperior force, and requires affiftance. His vigilance is 
ever neceflary to review the fituation of the enemy from van 
to rear ; every motion of whom he fhould, if poffible, anti- 
cipate and fruftrate. He fhould feize the favourable mo- 
ments of occafion, which are rapid in their progrefs, and 
never return, Far from being difconcerted by any unfore- 
feen incident, he fhould endeavour, if poffible, to make it 
fubfervient to his defign. His experience and reflection will 
naturally furnifh him with every method of intellizence to 
difcover the ftate of his different {quadrons and divifions. 
Signals of inquiry and anfwers, of requeft and affent, of 
command and obedience, will be difplayed and repeated on 
this occafion. ‘Tenders and boats will alfo continually be 
detached between the admiral and the commanders of the 
feveral {quadrons or divilions. 

As the danger preffes on him, he ought to be fortified 
by refolution and prefence of mind ; becaufe the whole fleet 
is committed to his charge, and the condu& of his officers 


.may ina great degree be influenced by his intrepidity and 


perfeverance. In fhort, his renown or infamy may depend 
on the fate of the day. 
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‘Io difpute the weather-gage with the enemy.—When 1° difpute 


the enemy is to windward, and it is wifhed to gain the 


the wind 
with the 


weather-gage of him, the fleet to leeward fhould avoid €X- enemy. 


tending itfelt the length of the enemy’s line, in order to 
oblige them to edge down upon theirs, if they intend to at- 
tack them; which will be a mean, if they {till perfift in 
doing fo, of lofng the advantage ot the wind, 

It is impoflible for a fleet to leeward to gain to windward, 
fo long as the enemy keep their wind, unlefs a change hap- 
pens in their favour: therefore all that a fleet to leeward 
can do, muft be to wait with patience for fuch a change ; 
which they will undoubtedly avail themfelves of, as well as 


any miftake or inadvertency the enemy may commit in the 


mean time. And as long as the fleet to leeward does not 
extend its line the length of the enemy’s, it will be impof- 
fible for the latter to bring them to aétion without run- 
ning the hazard, by bearing down, of lofing the advantage 
of the wind, which both fleets will be fo defirous of pre- 
ferving. 
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Hence, that an admiral may benefit by the fhifts of the 
wind that frequently happen, he muft ina manner force 
them; which will not appear fo extraordinary to officers of 


Fleetswhen any experience, who know what winds reign moft on the 
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coat, or off the head-lands, where they may expe an ene- 
my; and though an admiral may be fometimes out in his 
conjecture, he alfo as often fucceeds fo happily as to gain 
the advantage of his enemy. The difpofition of proje@ing 
head-lands; and the fetting of tides or currents, alfo contri- 
bute greatly towards gaining the wind of the enemy. 

Again, the fleet to windward ought to keep that to lee- 
ward as much as poflibte always abrealt'of it; becaufe, by 
doing fo, they will preferve the advantage they have, unlefs 
the wind changes much againft them. Vhey fhould force 
them likewife to keep their wind, unlefs they think it more 
prudent not to engayre; but when that is the cafe, they 
Should keep entirely out of fight. 

The following obfervations, with refpe@ to the fhifting 
of the wind, are given by M. Bourdé de Villehuet : 1. If 
the weather fleet be in order of battle, and the wind draw 
ahead, the lee fleet, if they be ahead and in order of battle, 
ought to box off on the fame tack as before, in order to 
tack in fucceffion in the wake of one another, to reftore the 
order of battle ; drawing at the fame time a great deal to 
windward. This manoeuvre may even be the means of 
weathering the enemy, if the wind fhould fhift much; for 
they have no other method to regain the order of battle, 
without lofing much ground : though they will always lofe 
a great deal with refpe€t to the pofition of the enemy to 
leeward. ; 

2. If the lee fleet be aftern, and the wind fhifts aft while 
they are on the contrary tack with the enemy in order of fail- 
ing on one line, the lee fleet ought to tack or veer altogether, 
and at the fame inftant ; becaufe this fhift of wind will be 
ahead for all the fhips in refpe& to their tacks thea on 
board, and aftern in refpe& to the order of battle. When 
the van fhip is full on the other tack, as well as all the reft 
in their former order of battle, fhe fhall haul by the wind, 
while the reft of the fleet run large on their firft line of bat- 
tle as many points as the wind has fhifted aft, to get into 
her wake fucceffively, and reftore the order of battle while 
approaching.the enemy; by which they gain the wird of 
him, or elfe double him if the fhift has been great; for the 
only means they have of reftorine the line of battle is 
by the van fhip hauling by the wind, dnd the reft coming 
into her wake in fucceffion. Ifthe fhift of the wind was 
four points, the fleet to leeward would be obliged {till to 
perform thé fame manceuvre, that they might go about, 
after a certain time, fucceffively to windward of the enemy, 
who could only in the mean time have tacked all together, 
to bring their fleet fuddenly in a line of battle on the 
other board. 

If, when the wind fhifts aft, the lee fleet is aftern in or- 
der of battle, and the enemy be on the other tack in the 
order of failing, the leading fhip muft haul clofe to the wind 
immediately, while the other veffels will, in fucceffion, bear 
away as many points as the wind has fhifted, in order to 
perform the famie manceuvre and reftore the line of battle. 
By obferving this mode of manceuvring, you will approach 
the enemy, and gain as much to windward of him as poffible, 
or get even the weather-gage of him entirely, if the wind 
has fhifted confiderably. ‘The rear fhip of the fleet to lee- 
ward may immediately keep clofe to this new wind on the 
fame board, while all the reft of the fleet, after having tack- 
ed together and at the fame time, will come and place them- 
felves clofe by the wind in her wake, where they are again 
to tack fucceflively, in order to follow their rear fhip, which 
is now become the leader,, and which may break the ene- 


my’s line, or at leaft gain the wind of him. But, to be able Maneeu4 
to go through this evolution, you muft have nothing to fear Vres per 

‘ BG 3 formed b 
from the enemy ; for the fleet willbe obliged to go about Rieccna 
twice before the order. of battle can be reflored. The Pleets wha 
weather fleet ought to keep their wind as clofe as poffible, in fizh- 0 


holding the enemy always exaétly to. leeward of them, by €ach cre 


keeping on the fame tack as he; and if the wind fhifts a 
little, and becomes favourable to the enemy which is to lee. 
ward, the weather fhips are then to keep exatly their wind, 
without caring for the prefervation of the line, unlefs the 
two fleets be very near one another. 
To force the enemy to aftion. ee 
1. When. the enemy has the weather-gage.— When two To force 
adverfe fleets are in fight of each other, an engagement isthe enemy} 
almoft unavoidable : For fince it may be prefumed that the hee ; 
fafteft failing fhips of the one fleet will fail fatter than the, ea 7 
floweft failing veffels of the other fleet, hence the fleet that ward. 
is in purfuit will gain upon the other. The lee flect, which 
is wifhing to bring on an engaement, mutt therefore keep 
always on the fame tack with the weather fleet ; and taking 
care to keep them fo exaétly abreaft as to prevent the leaft 
danger of lofing fight of them, and hence be ready to Jbid, 
take the advantage of the firft favourable thift of wind top: 334 
make the attack. Night is certainly the time when an al- 
teration of the courfe may be beft attempted. But the lee 
fleet is to have frigates on the look-out ; which, by fignals, 
will continually give notice of the manceuvre and courfe of 
the retreating fleet to windward ; which, by thefe means, is 
always expofed to be purfued without being able to get off 
unfeen, and muft fooner or later be compelled to come to 
action, unlefs they can pret into fome port, or a gale of wind 
fhould come to refcue them by difperfing both fleets, and 
thus furnifh the means of retreating in a florm. 122 
2. When the enemy is to leeward. — If the lee fleet keep When he 
clofe to the wind in the order of battle, the fleet to wind.'? Jeewards 
ward 1s to ftand on in the fame manner till it is abreaft of 
the enemy, fhip,to fhip, when they are all together, and at 
the fame time, to bear away, and fteer exactly fo as to bring 
their refpective opponents, in the adverfe line, on the fame Ibid, and 
point of the compafs with them ; obferving the principles Maren. 
of chafing, which are to be obferved by every chafer to wind- ‘grids 
ward. Thus the fleets will be near enouzh to begin the ac-P* 77° 
tion, in prefenting the bow of each fhip to her opponent in 
the order of failing, which will be eafily changed for the line 
of battle, by all the fhips hauling clofe to the wind tozether, 
in the moment which precedes the beginning of the action. 
If the fleet to leeward be inclined to engage, it might 
bring to, to prevent lofing time; as, by this manceuvre, lefs 
time will be requifite for the weather fleet to join them; 
then they will fill as foon as the a@tion begins, becaufe it is 
more favourable to a lee line to be advancing ahead ; fince, 
if a fhip be difabled in the weather line (which is obliged 
to follow with the topfails full), fhe will infallibly drop, and 
run foul of the next veffel aftern of her, covered with fire 
and {moke, which may be produétive of great diforder. 
As the lee fleet fills and ftands on clofe by the wind, it 
is neceflary that the weather-line fhould be abreaft and pa- 
rallel to the other before they bear away to come within 
the requifite diftance for aGtion, in order that the van fhip 
of the weather fleet fhould always keep to windward of the 
leading fhip of the lee line, and be guarded againft fuch a 
fhift of wind as might come ahead: which would not be 
the cafe if they were aftern of the van fhip in the lee fleet ; 
which, as well as the reft of the line, would be able then to 
double them to windward, by tacking in fucceffion. 
Another reafon for the weather line being right abreaft 
of the enemy to leeward, and for every thip fteering on the 


fame point in approaching her opponent in the leeward ue 
1 ¢; 
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eu- of battle, is, that the fleets may be placed exactly parallel 
Per- to each other; for, as the weather line muft not be aitern, be- 
pee y caufe of the rifk of the wind coming more forward, neither 
swhen mult they be ahead of the line to leeward, in cafe the wind 
vhe of fhould come aft ; for then the lee fleet, keeping clofe by the 
other. wind in the wake of their leading fhip, might, by this fhift, 
be as far to windward as the oppofing fleet, or even get the 
weather-gage of them. But it the weather fleet keep ex- 
actly abreait of the other, they will always be in a fituation 
to preferve their advantage without.expofing themfelves, 
It is, notwithftanding, that thofe fhivs keeping more away 
than the line to leeward will find themfelves, when come 
within gun-fhot, in a very difagreeable fituation with refpect 
to the enemy’s fhips, which will have it then in their power to 
rake them as they bear down. ‘his may occafion much dif- 
order among the ships of the weather line, which, for that 
moment, ~have it not in their power to fire their whole 
broadfide at the enemy, who has the advantaye of b2ginning 

the action. 

If the lee fleet bear away four points to move their order 
of battle on the other tack and avoid the ation, filing off 
in fucceffion in the wake of the van fhip, the weather line, 
by bearing away all together eight points, cannot fail, as 
both fleets are {uppofed to fail equally, to pafs through 
the middle of their line, and force them to fight with dil- 
advantaye, if their extent be double the dittance between 
the two fleets. If the extent of the fleet be Jefs than the’ 
above limitation, then the weather fleet will divide the lee 
fleet more unequally ; and if the diftance between the fleets 
be confiderable, the weather fleet will not be able to break 
through the line. 

If the lee fleet bear away four points all together, being of 
equal extent with the fleet to windward, and their diftance 
from each other equal to half the length of one of the lines; 
hould the weather fleet bear away at the fame time eight 
points, they will approach very near the flernmoft of the 
retreating fleet; but they will not have it in their power to 
cut off any part of that fleet, even with an equality of fail- 
ing: fo that the only advantaze gained by this manceuvre , 
will be an ability of attacking the rear, and bringing it to 
action. 

It the van fhip and the reft of the weather fleet had a 
fufficient velocity to keep the centre fhip of the lee line on 
the fame point of bearing; in that cafe the leading fhi 
may break through the enemy’s line about the middle fhip 
of the centre divifion: for, fuppofing the fleets in order of 
battle, on the ftarboard tack, iteering ealt, with the wind 
at fouth-fouth-eaft, being at two leagues diflance from each 
other, both the lines being four leagues in extent; then the 

Jee line bearing away all together four points, will run north. 
eat, while the fleet to windward, bearing away all together 

' eight points, will fteer north; the van fhip of which will 
keep the centre divifion of the lee line on the point of bear- 
ing north-weft. As fhe is fuppofed to be able to continue 
in this pofition, it follows, that the van of the weather line 
mutt clofe the centre of the flying line to leeward, after having 
run four leagues. ‘The time and diftance neceflary to cut 
off a retreating fleet may always be known according to the 
jaft fxppofition. Should the lee-fleet get upon the other 
tack and run large, ftill preferving the order of battle, they 
will be ftill fooner clofed and forced to aétion by the weather 
ficet, who have only to keep away from eight to nine points 
on the fame tack, or run right before the wind. 

- The weather fleet can always force the lee one to action, 
whatever movements they make; for, if they run with the 
wind right aft in order of battle, they cannot, fuppofing an 
equality of failing, avoid being clofed or broken nearly about 
the centre by the weather line, which has only to fteer two. 
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points on each tack nearer the wind than the retreating fleet. 
So that the rear of the weather fleet having bore away no, |, by 
more than eight points, will be found at the end of a cer- aayerfe 
tain time to have approached extremely near the centre of Fleets when 
the retreating fleet; and, ina fhort time more, will be able in fight of 
to bring their rear to a€tion. ‘The weather fleet have a pape yond 
another advantage; becaule, as their fhips have the wind on 
the quarter, they fail with greater celerity than thofe of the 
lee fleet, which run before the wind. ‘The lee fleet being 
abfolutely determined to fly, has therefore no other expedi- 
ent left to prolonz time but to combat in the order of re- 
treat right before the wind, or on the fame courfe as the 
purfuing fleet ; for other advantazes are not to be relied ony 
if purfued by a victorious foe. 

If, from all that has been faid, it refults thet it is not 
poffible for a fleet of equal force to avoid an aétion, how 
then mut it be with one much inferior?. The more nume- 
rous has nothing to do but to forma detachment of fupe- 
rior {ailers, which will gain upon the lee fleet and begin the 
ation, while fome others approach to finifh it. Whence 
we may conclude, that when in prefence of too powerful an. 
enerny, it will never be poffible to avoid an aétion if he is 
determined to come to one. 
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To avoid coming to Adion. 113 
1. When the enemy is to windward.—The lee fleet, which To avoid’ 
is wifhing as much as poffible to avoid an engagement, ecu 
ought to form the order of retreat to fly from the enemy if being py 
they are in view of him, and run on the fame tack as their windward; 
chafer. But if he is yet out of fight, and they have intel- 
lizence of his approach by their frigates which are lookiag 
out, they may run large from the hottile fleet, without con- 
fining themlelves to keep the wind exaétly ait, unlefs they 
be in the order of retreat. There are, however, circum- 
{tances when the lee feet may run with the wind aft, with- 
out affuming the order of retreat ;. as, for example, when 
they with to gain time, or refolved to engage the enemy, if 
they ftill continue to purfue them, But except on fuch 
extraordinary occafons, a fleet fhould not fly before the 
enemy without beim in the order of retreat, as the rear is 
then in the beft ftuation to extricate themfelves in cafe of 
accident. _ itp 
2. When the enemy is to leeward.—'The weather fleet The enemy 
, : 3 cing to. 
can fearcely ever be-forced to-engage ; becaufe it can al-)7o7 4 
ways continue on that tack which increafes its diftance from 
the enemy, by ftanding on one tack, while the enemy con- 
tinues upon the other. If the wind was to remain on the 
fame point of the compafs for any confiderable fpace of time, 
it would be very eafy for the fleet to windward to keep in 
fight of the enemy, without being under any apprehentions 
of being forced to come to action; but the inconflancy of 
the wind oblizes the moft experienced admiral to avoid meet- 
ing the enemy when he thinks it improper to engage him. 


To double the Enemy, or to bring a Part of his Fleet betweer 
two Fires. ¥25- 
t. When the enemy has the weather-gage.—The fleet To double 
which attempts to double an enemy ought always to be fu-the enemy 
perior to him in number of fhips. ‘The Ice fleet ought to es eg 
endeavour to range exa¢tly abreaft of, and parallel to, the weather- 
weather fleet, fo that the van or rear may extend beyond gage. 
their line, in order to over-reach them, by tacking in fuccef- 
fion to double to windward'their van or rear, and brin 
them between two fires.. Provided this manceuvre be pro. E/ements of 
perly executed, it will be impoffible for the fhips in the Migging ap, 
weather line, thus preffed, to continue long in their ports ; for yo), ii, ee 
there is no veffel clofely attacked by two others of equalp. 386. 
force which can long refift being overcome, fince it is al- 
ways in the power of one of them to get into fuch'a pofi- 
tion 
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tion as to be able; without much danger on her fide, to de- 


ftroy the enemy in a very fhort time. But whether the 
mot advantageous evolution is to double the van or the rear, 


Fleetswhenis neceflary to be confidered ; for there is fo confiderable an 


in fight of 
ach other. 


advantage attending each of thefe evolutions, that either of 
them may in a very little time determine the fate of the 
battle. : 

As, in the prefent cafe, the enemy is. fuppofed to be to 
windward, either their van or rear may be doubled; but the van 
may with the greateft facility, becaufe, if they are engaged 
by the fhips abreaft of them, thofe which are advanced a- 
head will be able, by making all fail, to get on the perpen- 
dicular to the direétion of the wind with the van of the enemy, 
and tack in fucceffion to gain the wind of them on the other 
board, thus keeping them to leeward ; and when they are 
come f{ufficiently to windward; they are again to go,about, 
in order to keep the two headmolt fhips of the enemy’s line 
continually under their fire. If there be two or three fhips 
to tack in fucceflion and gain the wind of the enemy, they 
may edge down on the van of the weather line at pleafure, 
keeping themfelves a little to windward of it ; and as that van 
as already engaged by the other fhips abreaft on the other fide, 
fhe muft neceflarily be foon difabled. If they bear away, 
they muft drop upon the line with which they are engaged 
to leeward, while the fhips to windward ftill continue to can- 
nonade them. If they attempt going about, in order to at- 
tack more clofely the fhips to windward, they will be raked, 
while in ftays, by their opponents to leeward and to wind- 
ward, who enfilading them with whole broadfides, which 


‘they cannot return, muft abfolutely complete their diforder. 


If they make fail, in order to fruftrate the defign of the fhips 
inclined to double, thofe with which they are engaged 
abreaft to leeward have only to perform the fame manceuvre, 
and keep them under their fire; while the others, after having 


harafled them as much as poffible, will do their beft to per- - 


form the fame manceuvre on the fucceeding fhips. 

The captains deftined to double the enemy ought to be 
men of known ability, as well as of approved courage. They 
fhould not be ordered upon that fervice but in weather fit 
for failing at the rate of three knots an hour at leait ; and, 
for the greater promptitude and certainty of fuccefs, none 
but the beit going fhips are to be employed. 

If any of the fhips in the van of the weather-line happen 
to be difabled in their mafts or yards, as will moft probably 
be the cafe after having been between two fires, they will 
drop aftern and run foul of the next which follows, and thefe 
again of their fubfequent comrades ; at laft, diforder will be- 


‘come prevalent, by fhips running foul of each other, or ma- 
neeuvring to avoid the fame accident: fo that the order of. 


battle will be broken; while, on the other hand, the line to 
leeward is preferved with all the advantage poffible. ‘Ihe 
thips which have gained the wind of the enemy will, by 
continuing their manceuvre, augment the confufion; enga- 
ging, however, no more than they like ; and if, by chance or 
misfortune, they fhould be crippled, it will not certainly be an 
eafy matter for them to extricate themfelves. But as they 
may, onthe other tack, drop altern to windward of the ene- 
my’s line, or veer again like him, they muft extricate them- 
felves as well as they can, and always advantageoufly enoughif, 
by doubling the van, they are able to throw it into diforder. 

If the rear of the lee fleet be extended beyond the ftern. 
moft fhip of the weather-line, they will be obliged, if they 
want to double the rear of the enemy to windward, to make 
fail and tack in fucceffion ; in which manceuvre the headmolt 
fhip of thofe deftined for this fervice is to go about firkt ; 
then, continuing to keep up a brifk cannonade as they come 
to the wind, they will go and heave ‘about again a little to 
windward of the rear of the enemy, in order to bring their 


~‘ 


Par’ 


ftern fhips between two fires: and fhould they have the good Mune 
fortune to oblige them to bear away, they mult go on fuc- lortnal 
ceflively from one (hip to another, as long as they find they “dye 
fucceed in forcing them to give way. Should diforder take Fleets 
place in the rear of the weather fleet, it will not be near {o in figh 
prejudicial to the enemy as if it had happened in the van ;¢47h ° 
on the contraty, it may turn out to be of fome advantage to 
them. But the veffels combating to windward can ealily 
withdraw from the fight, by backing aftern when they find 
therfelves too hard preffed. 126) 
2. When an enemy is to leeward. —The fhips of the wea-'To doul 
ther-line having extended their van beyond that of the lee. the eng 
line, are to veer, in order to bring the headmoft fhips of the oe : 
enemy’s line between two fires. But, let them do as they | 
will, there never can refult fo much advantaye from this ma- 
neeuvre as when doubling a fleet to'windward, becaule the Zoid, | 
difabled fhips can always veer with facility. ‘True it is, they P- se 
| 


cannot fail becoming at the fame time the prey of the ene- 
my; for both thofe which have doubled them, and thofe with 
which they are engaged abreaft in the weather-line, will al- 
power jointly to prefs as clofe as they 


ways have it in their 
think proper. ; 
If the fhips which have doubled the van of the lee fleet, 
with which. they are engaged, be difabled, they will be 
obliged, as they cannot make fail, to pafs along the lee-line; 
and they cannot efcape being totally deftroyed if they do 
not bear away before the wind, to get-out of gun-fhot ; du- 
ring which maneuvre they cannot avoid being ftill in a very 
difagreeable fituation. 
Should the fternmoft fhips of the weather fleet be difabled _ 
in doubling the enemy’s rear, they have only, if they want 
to extricate themfelves, to drop aftern, and let the two fleets 
advance ahead ; and after having refitted themfelves, they 
will reaffume their ports. 
To avoid being doubled. 129) 
1. ‘I'he enemy being to windward.— For this purpofe, it To aval 
has been propofed to extend the line, by leaving a greater being di 
interval between the fhips towards the centre than in the emg 
van or rear; but in this cafe the line runs the rifk of being ing tol 
divided, unlefs prevented by a corps de reierve, confitting: of windwé 
a few thips of the lineand fire-fhips. It has alfo been propofed 
as a general rule, that the flag-officers of the lee fleet fhould 
oppoie themfelves to thofe of the enemy ; by which means 
feveral of the enemy’s fhips will be rendered ufelefs in the in- 
tervals. ‘This method has, however, its inconveniences ; ‘as 
fometimes the van and rear of each divifion may be expofed 
to the fire of two fhips at the fame time: nor is the laft di- 
vifion out of danger of being doubled. In order to remedy 
thefe defeéts, the larger fhips ought to be placed in the van 
and rear of each divifion ; and the whole fleet muft regulate 
its failing in fuch'a manner that the rear of the enemy may 
not be attern of the rear of the laft divifion. 
Other methods have been propofed to avoid being dou- 
bed; as, that each fquadron of the lee fleet fhould attack its 
correfponding {quadron in the weather fleet ; each divifion 
of the lee fleet, however, extending its line far eneugh to 
prevent the enemy from leaving any fhips aftern of it, but 
rather ahead. It has alfo been propofed, that the lee fleet 
fhould extend its line as long as the enemy’s line. This 
method will be advantageous for the lee fleet, provided it is 
compoled of fhips of fuperior force, though fewer in num- 
ber, than the enemy. In other cafes, it is probably the worit 
method that can be followed by the lee fleet, as it gives the 
enemy’s ficet all the advantage it can defire of exerting its 
whole force upon the inferior line. 128i 
2. When the enemy is to leeward.— ‘he weather fleet is‘The ene 
to keep aftern of the encmy, fo that the van of the weather being te 
fleet may be oppofed to and attack the enemy’s centre ; ccwards 
hence 
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neeus hence the enemy’s van will become ufelefs for fome time ; 


e 
verfe 


tswhen tion 5 


ight of 


pPpet- and if it fhould attempt to tack and double upon the wea- 
Y ther fleet, much time will be loft in performing that evolu- 


and it alfo runs the rif of being feparated by the 
calm which generally happens in the courfe of a fea-engage- 


h other. ment in confequence of the continual difcharge of cannon, 
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A confiderable interval might allo be left between the centre 
and van, provided the neceffary precautions be taken to pre- 
vent the van from being cut off. 

To force the enemy’s line, 

This is a manceuvre which the lee fleet m@y execute to gain 
the advantage of the wind. It is performed by the van fhip, if 
within gun-fhot, tacking when fhe and the centre fhip of the 
weather line are on a perpendicular to the diretion of the 
wind; then alt the lee fleet tack in-fucceflion, and thus may 
pafs through the enemy’s line, or perhaps a little more to- 
wards the enemy’s van, and go about again in fucceflion to 
windward of him. But as he will not be long, without doubt, 
before he performs the fame manceuvre, he will thus be able 
to regain the wind, if he be not forced to give way before 
his evolution is finifhed. The enemy to windward may even 
caufe his van thip to tack, as well as the reft of the van 
{quadron to follow in fucceffion, as foon as the leading fhip 
of the lee fleet fhall have paffed through his line and be 
ready to go about ; by which means he will bring them be- 
tween two fires. This manceuvre, well executed, misht per- 
haps give no little trouble to the fhip attempting to force 
the line. 

This evolution may be performed with advantage, if, by 
fome accident or fault in the manceuvring, the centre divi- 
fion of the weather-line be feparated from their van or rear. 
For example, when the centre divifion to windward. is en- 
cumbered: with difabled fhips, then the fhips of the centre 
divifion of the fleet to leeward, haviny all fails fet, are to 
tack in fucceffion, and force with promptitude through the 
weather fleet, leaving their own van divifion to engage that 
of the enemy on tl#eother tack. 

To prevent the line being forced. 

When the fhips of the fleet go about in fucceffion, in or- 
der to force the weather line, the whole line to windward is 
to tack together, and at the fame time to get upon the fame 
hoard as the lee fleet ; then that fleet will neither be able to 
traverfe nor join them. ‘i'o perform this evolution with ad- 
vantage, it will be requifite to permit {ome of the van fhips 
of the lee fleet to pais to windward ; then the weather fleet 
muft go all about rapidly, in order to put and keep them 
between two fires: thus may thefe fhips be deftroyed with- 
out their own fleet being able to give them any effectual 
affiftance. 

It is ealy to perceive, from what has been faid, that there 
is little occafton to fear being traverfed, as tuch a manceuvre 
may turn out to be more prejudicial than adyantageous to 
thofe who perform it. Neverthelefs, it may and ought to 
be put in pratice when the weather fleet leave fuch vacan- 
cies between their divifions as to. allow.fome flips of the 
lee fleet to be inactive. 
without opponents abreaft of them are made to tack, with: 
all fails fet, in fucceffion, and’ pafs through thefe intervals in 
the weather line, in order to double the centre divifion, or 
any other part of it, and bring it between two fires, 


Cuap. X. Of Chajing. 


1. In the cafe of fingle fhips.—It is fcarcely neceffary to 
obferve, that the thip which gives chafe is-ufually called the 
chafer, and that. which is purfued-is called'the chafe. Un- 
Jefs the chafer be the faftett {ailing veffel of the two, it is 


‘ generally fuppofed that fhe will feldom or. never come up 


In this cafe, the fhips which are: 
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with the chafe: but we have heard experienced officers fay, Of Cha- 


that a chafing fhip, failing’ equally faft, in other circumftan- 
ces, will gain’on her chafe; becaufe fhe has an object to 
fteer by, whereas the chafe cannot fteer fo nicely by the 
compafs. In what follows, however, we fhall fuppofe the 
chaler to be the faftetft failer. 


ng. 


132 


When the chafe is to windward, it is evident that as foon The chafe 


as fhe perceives a ltrange fhip which fhe takes for an enemy, 
fhe will haul her wind, in order to prolong the chafe, as 
otherwife her retreat would be foon cut off. @he chaler 
then ftands on alfo nearly clofe-hauled until he has the chafe 
on his beam; he then tacks, and ftands on clofe-hauled un- 
til the chafe is again on his beam, and then retacks. In 
this manner he continues tacking every time he brings the 
chafe perpendicular to his courfe on either board ; and by 
manceuvring in this manner, it is very certain that the cha- 
fer will, by the fuperiority only of his failing, joi the other 
in the fhorteft time. For fince the chafer tacks always as 
foon as the chafe is perpendicular to his courfe, fhe is then 
at the fhorteft diftance poffible on that board; and fiance the 
chafer is {uppofed to be the fafteft failer, thefe fhorteft di- 
ftances will decreafe every time the chafer tacks. It is 
therefore of advantage to the chafe to keep conftantly on 
the fame courfe, without lofing her time in going about ; 
as tacking cannot be fo favourable to her as to her adver- 
fary, whofe failing is fuperior. Ifthe chafer fhould fo little 
underftand his profeflion as to ftand on a long way, and’ 
tack in the wake of the chafe, the beft thing fhe can do is 
to heave in ftays, and pafs to windward of him on the other 
tack, unlefs fhe would_ have a fuperiority in going large ; 
for if the chafer perfifts in tacking in the wake of the other 
fhip, it is an unqueltionable faét that the chafe will be very 
much prolonged. 

The chafe being to leeward, 


eing to 
windwards 


133° 
the chafer is to fteer that The chafe: 


courfe by, which he thinks he will gain moft upon her. incor 


after having run‘a fhort time, the chafe is found to draw 
wore aft, the chafer 1s then to bear away a little more ; but 
if the chafe draws ahead, the purfuer is to haul up a little, 
and by this means the courfe may be fo regulated that the 
chafe may always bear on the fame pomt of the compafs, 
and then the chafer will get up with the chafe in-the fhort- 
eft time poflible; for were any other courfe fteered thar 
that which keeps the chafe always on the fame point, the. 


-chafer would then be either too far ahead, or teo far a-- 


ftern; and hence the chafe would be prolonged: 
The chafe ought to run upon that caurfe which will car-- 


ry her diretly from the chafer; and, in general, to coniult: 


which is her beft trim with refpect to the wind, that fhe 
may move with the greateft rapidity poffible from the fhips 
which purfues her ;. for fome veffels have more advantage'in- 
going large than others, fome with the wind right aft, and 
others-again are to be found that fail. beft clofe-hauled; fo 
that attention fhould be paid by the officer to. the known: 
qualities of his {hip, in order to take the moft advantageous- 
direction capable to effect a retreat. 

Another method has alfo been. propofed. for chafing a: 
fhip to leeward, that is, by conftantly fleering direétly for 
the chafe: In this cafe, the tra€t the purfuer deferibes thro’ 


13 
the water is called the line or curve of pur/uit.. Yn order to Curve off 


leeward... 


illuftrate this, let A: (fig. 54.) .reprefent the purfuer, and Ns be aae 


the chafe direAly to leeward of it, and ranning with: lefs 
velocity than the purfuer, in the direftion BC, perpendicu- 
lar to that of the wind. Now, to-conftrué. this. curve, let 
Bé be the diftance run by the chafe in any fhort interval of 
time; join Ad, and make A 1 equal-to the diftance run by 
the purfuer in the fame time. Again, make bc; cd, de, ef, 
&c. each equal to B/; join t¢, and make 12 equalto Als. 
join 2d, and make 23 equal to Ax; in like. manner pro- 
ceed 
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Of Cha- ceed until the two diftances carried forward meet 2s at C, 


finy. 


and a-curve defcribed through the points A, 1, 2, 3, &c. 
will reprefent nearly the curve of purfuit ; and the lefs the 
interval Ar is taken, the more accurate will the curve be 
formed. Jn this particular cafe the length of the diftance 
BC may be fourd as follows, provided the diftance AB 
and the proportional velocities of the two fhivs be known. 

Let the velocity of the chafe be exprefled by a fra&ion, 
that of the chafer being unity. Multiply the eiven diftance 
AB by this fra€tion, and divide the product by the com- 
plement of the {quare of the fame fraction, and the cuotient 
will be the diflance run by the chafe E. . Let AB, the di- 
ftance of the chafe dire@ly to the leeward of the purfuer, 
be 12 miles, and the velocity of the chafe three-fourths of 
that of the chafer; the diftance to be run by the chafe be- 
fore fhe is overtaken is required ? 

43 
ican ah = 204 miles; and fince the 
rar 2 
velocity of the purfuer to that of the chafe is as 4 to 3: 
hence the diftance run by the chafer will be = 207? x4=— 
27 + miles. 

As the purfuer alters his courfe at-every point, and fince 
it is prefumed his fhip will fail better with the wind in one 
direCtion, with refpe&t to her courfe, than in another, her 
velocity will therefore be different at different points of the 
courfe. ‘lhus fuppofe her to fail fatter when the wind is up- 
on the quarter, her velocity will conftantly increafe until fhe 
has attained a certain point, and then it will decreafe: 
hence in real practice this curve will not be precifely the 
fame as above, and of courfe the meafure of BC will differ 
a little from the preceding determination. ‘!’he inveftiza- 


‘tion of the foregoing rule is in Simpfon’s Fluxions, p. 516.; 


and the application of the curve of purfuit in Sir George 
Pococke’s engagement in the Eaft Indies in the year 1758, 
is given in Clerk’s Effay on Naval 'l'aGtics, p. 160. It 
mutt be contefled, however, that Mr Simpfon’s inveftigation, 
though a. pretty fpecimen of mathematical invettiyation, 
proceeds on certain phyfical affumptions, which are by no 
means fanétioned by experience. See what has been faid of 
thefe affumptions and principles in the articles Resrsvancz 
of Fluids, and SEAMANSHIP. 

Hitherto we have confidered chafing in the cafe of fingle 


Part Wf. NEW -SYSTEM 


WE have now laid before our readers as comprehenfive 

a view as the limits prefcribed to fuch articles will 
permit of the various evolutions ufually pra@tifed by fleets 
in naval war. ‘Though we have tranf{cribed liberally trom 
the moft approved writers on the fubjeét, we doubt not but 
the {cientific officer will perceive that we have compiled 
aukwardly and unfkilfully: but we are not feamen ourfelves ; 
and the generofity of Britisn officers will pardon the blun- 
ders into which mere literary landfmen could hardly avoid 
falling. ‘The young feaman, who has the noble ambition 
to excel in his profeffion, will confult the authors whom 
we have mentioned in our introduétion, in whofe works he 
will find our deficiencies amply fupplied; but that the pre- 
fent article may be as complete as we can make it, a view 
muft be given of the fyftem of tatics propofed by the Vif- 
count de Grenier and our countryman Mr Clerk ; becaute, 
whether thefe fyftems fhall ever be adopted or not, they are 
the offspring of ingenuity, and as fuch merit attention. 


fhips only; the fame rules are alfo applicable to fleets: OFC 

we fhall, however, fubjoin the following remarks with re fing 

{pect to chafing as practifed by fleets. Bans 
If the whole fleet is to give chafe, the admiral will make Cail 

the proper fiznal ; and then each fhip will inftantly make prasité 

all the {ail poffible. If the retreating fleet is not much ip: by-fce 

fericr to the other, a few of the fafteft failin r veffels only are 

to be detached from the viétorious fleet, in order to pick up 

any {tragelers or thofe fhips which may have fallen aftery; 


and the remaining part of the fleet will ‘keep in the fame 


line or order of failing as the retreating fleet, fo that they 

may, if poffitle, force them to e@tion. But if the retreating 

fleet is much inferior, the admiral of the fuperior fleet will 

make the fgnal for a general chafe; and then.each fhip will 

immediately crowd ell the fail poffible after the retreating 

fleet ; or, if the chafe be flill lefs numerous, the admiral will” 

detach one of the fquadrons of his. fleet, by hoifting the pro- 

per fignal for that purpofe, and he will’ follow with the re- 

mainder of the fleet. The {quadron that chafes, or the cru‘ 

fers detached trem the fleet, fhould be very careful not to 

engage too far in the chafe for fear of being overpowered; 

but at the fame time to endeavour to fatisty themfelves as 

much as may be in their power with regard to the obje@ of 

their chafe. They muft pay great attention to the admi- 

ral’s fignals at all times; and in order to prevent feparation, 

they fhould colleé&t themfelves before night, efpecially if 

there be’any appearance of thick or foowy weather coming 

on, and endeavour to join the ficet again. The fhips are 

diligently to obferve when the admiral makes the fignal to 

give over chafe ;.that each rexarding the admiral’s fhip as a 

fixed point, is to work back or make fail iuto her ftation, 

to form the order or line again as expeditioufly as the na- 

ture of the chafe and the diftance will permit. 1361 
‘When a ficet is obliged to run from an enemy who is in Precaus 

fight, it is ufwal to draw up the fhips in thet form or order, '!0"* ‘ 

called the order of retreat, which has been already deferibed; ) NG 

‘and the admiral, when hard purfued, without any probability which j 

of efcaping, ought, if pra¢ticable, to run his hips afhore, purfued 

rather than fuffer them to be taken afloat, and thereby 

transfer additional ftrength to the enemy. In fhort, no- 

thing fhould be negleéted that may contribute to the prefer. 

vation of his fleet, or prevent any part of it from falling 

into the hands of the conqueror. 
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Cuap. I. View of De Grenier’s TaGics. 


OF all the orders, that of battle is the moft important in 
naval ta¢tics ; but the order of battle which was firft formed 
in the laft century by the Duke of York, and has been con- 
tinued in ufe to the prefent day, the Vifcount de Grenier 
thinks extremely defective. Various canfes may confpire to 139] 
render the tafk of breaking it not difficult. Its great €x- Defects: 
tent muft make it no eafy matter for the admiral to jadge the ling) 
what orders are proper to be iffued to the fhips ftationed in eg 
its extremities ; whilft his fignals, however diftinGly made, (9049 
are liable to be miflaken by the commanders of thole ships. 4 
The extremities of a long line are -neceffarily defencelefs, 
efpecially if it be,to leéward; becaufe, after it is formed, 
the enemy may throw himfelf with a fuperior number on its 
van or rear, and put. that {quadron to flight before affitt- 
ance can be fent to it from the other fquadrons. ‘I'hefe 
defects the Vifcount de Grenier thinks may be remedied by 


never 


, 
ia 
2959 
educes the propriety of his propofed orders of failing and View of 
order of battle. De Greni- 


ee c's ieti k 
OF orders of failing a : 


9 
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View of never prefenting to the enemy any part of a fleet. without 
y ily its beng flanked; fo that were the commander of the ad- 
Sl adctics. S P a 

ce verfe fleet to attack thofe parts which hitherto have been 


oY ater 


he thinks, there can be no occafion 


pa reckoned weakeft, he mizht find himfelf deteated when he for more than three ; one, when a fleet is to pafsa ftrait; 14x 
emedied looked for conqueft. With this view he propofes a new or- another, when it fteers in an open fea, either looking for the Fir order 
q He ei der of battle ; in which the fleet, compofed of three divi. enemy or trying to avoid him ; and the third, when it has an °% failing. 
beg fions, inftead of beine drawn-up in one line as ufual, {hall extenfive cruife to perform, in. which the fhips fhould be 
be ranged. on the three fides of a regular lozenge, formed by fo difpofed as not to be furprifed or cut off by the enemy. 
the interfecting of the two clofe-hauled lines. It isobvious His firft order of failing differs not from that in common 
that one of the divfions of a fleet ranged in this manner will ule. It is and muft be obferved (fays he) in any narrow 
always be formed in the order of battle; whilft the two road, whatever may be the occafion of its narrownels, 
others, refting upon the firft fhip ahead and the laft afternof whether rocks or fands, 142 
that divifion, will be formed on the clofe-hauled line oppo- In the fecond order of failing, when the fleet is looking Second ors 
fite, and will ftand on checquerwife on the fame tack with for the enemy or trying to avoid him, the columns a 4, cd, 4" 
the fhips which are in the line of battle, ferving te coverthe ef; are to be formed on three fides of a regular lozenge, and 
headmott and fternmoit of thofe fhips, and thereby prevent ranged on the two clofe-hauled lines. ‘The fhips of the two 
the enemy from penetrating the line or doubling the rear, _ divifions ¢ d, ¢ f, fometimes to windward (as in fig. 56.), and | oe var. 
Our author thinks it a great miftake, though very gene- fometinies to leeward (asin fig. 57.), of the third divifion 
rally fallen into, that the weather.gage is of any advantage a6, are to be formed on two parallels of one of the clofe- 
nig) ee fleet equal in force to its enemy and willing to engage. hauled lines in the wakes of their refpective headmoft thips 5 
Dhjet of To him the great art of war at fea appears to confit in and the third divifion a is to be ranged ahead or aftern of 
ye Greni- drawing or keeping to windward a part of the adverfe flcet, the two others on the other clofe-hauled line, and neverthe- 
H's tactics. and colleéting all one’s forces againit that part; and itis lefs to fteer chequerwife the fame courfe as the two divi- 
chiefly to effe& this purpofe that he propotes his new fyf fons cd and ef. When aé is to windward of ed and ef 
tem of tactics. ‘he reader, who would underftand his (fig. 57.), the vifcount calls that the primitive windward 
principles, muft never lofe fight of this evident truth, that order of failing ; and when to leeward (fig. 56.), the fleet is 
each fhip of a ficet neceflarily occupies at all times the centre in the /eeward primitive order of failing. ‘lhe pofition of 
of an horizon; which the author divides into two unequal the three divifions in the windward primitive order of fail- 
parts, calling the greater the direédt and graduated fpace, and ing is the fame for the order of battle natural; for the or- 
the lefs the indirett, croffed, and ungraduated fpace. The rea-_ der of retreat; and for the order of circumvallation; when 
fon of thefe appellations is, that on the greater fegment of the objet is to feparate from the hottile fleet a part of its 
the horizontal circle there are twenty different points, which fhips in order to engage the remainder with more advantage. 
-may be marked by degrees from one of the clofe-hauled The pofition of the three divifions in the leeward primitive 
lines to the other, and to which a fhip may fail from the order of failing is alfo the fame for the order of battle in- 
centre by fo many dire& courfes without tacking ; whereas verted; for the order of chafing ; and for the order of con- 
to the other twelve points, including that from which the voy ; fo that in no poffible cafe, when looking for the ene- 
wind blows, fhe cannot arrive but by fleering crofs courfes, my or wifhing to avoid him, need the admiral perplex him- 
140 which muft neceflarily delay her progrefs. ielf with more than thefe two pofitions on the one or the 
r nciples Suppofe now a fleet to leeward, fo difpofed as that only a other tack, whatever movements he may with the fleet to 
Ry fy- part of it can fight with another equally numerous, and make. 


ranged to windward in a fingle line ; and let the lee fleet be 
ranged on the three fides of a lozenge a 4, cd, ef (fig. 55.). 
The fquadron a4, which is moft to windward, being drawn 
up in line of battle, cannot be fought but by an equal num- 
ber AB of the weather fleet AB, CD, F. All the reft of 
that fleet therefore muft remain inaétive, unlefs the fhips 
which are not engaged fhould try to pafs to leeward of the 
fleet ab, cd, ef. But fhould the fhips of the weather fleet, 
which are placed between B ard F, bear away as they ap- 
pear in the figure between Ci and Fi, it is evident that the 
fhips between A and B, which are fighting to windward, 
cannot bear away with them. Suppofe now that, after the 
fhips between Ci and I’ have paffed to leeward, the fqua. 
drons ¢ d, ef, which are ranged according to the new fyftem, 
and have not yet been engaged, fhould come to windward 
and join with their friends a 6 againft that fquadron “of the 
enemy AB which is ftill to windward and engaged; it feems 
almoft inevitable but that the fquadron AB muft be de- 
itroyed by fo great a fuperiority, before it could receive any 
affittance from the fhips to.leeward between Ci and Fi. No 
doubt thofe fhips would endeavour to fuccour their friends ; 
but with refpeét to them, the {quadron AB mutt be confider- 
ed as placed in that part of the horizon which our author calls 
croffed and indireé, and to which they would not be able to 
repair but by fteering alternately the two clofe-hauled lines; 
and afliftance brought by fo tedious a courfe would come 
tao late to be of effentiah fervice. It is from this apparent- 


‘Vy well fupported conclufion that the vifcount de Grenier 
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In the third order of failing, the divifions cd and ef, its Hehe ore 
ftead of bearing on the headmott and fternmoft fhips of the der. 


divifion ab, may be very conveniently placed at confider. 
able diflances from that divifion, without the {malleft dan- 
gerof being furprifed by the enemy, provided the thips of 
each of the divifions keep always their refpeétive pofitions 
in the two lines of bearing. For if we fuppofe the three 
divifions to be in fuch pofitions that'ab andef are at the 
diftance of fix leagues from each other (fig. 58), and that 
the two divifions cd and ef reft on the extremities of the 
bafe of the triangle SV, while the centre fhip of the divi- 
fion ab refts on its f{ummit T'; none of the divifions could 
be cut off by an enemy, however formidable, feen from its 
centre fhip at the diftance of fix learues. For if, upon the 
proper fignal being thrown out, the divifion ad fhould fteer 
from T towards X, on the courfe oppofite to the clofe-haul- 
ed line it fteered before, and the two divifions cd and ef 
fteer from V and S towards X likewife; it is plain that 
each of thefe three divifions would have only three leagues 
to run in order to join the other two in the windward pri- 
mitive order of failing, which is the fame with the order of 
battle natural ; whilft the enemy, which was firft perceived at 
the diftance of fix leagues, muft neceflarily run nine before he 
could come up with the neareft of thefe fquadrons. And 
if frigates were placed ahead, and in the intervals between 
the divifions, at the points y y y to windward and leeward of 
the fleet, the enemy might be feen at a ftill greater diftance, 
and the danger of furprife be ftill fo much lefs. 
Oo 


We 


© \ 
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Niew of . We have faid, that the pofition of the three divifions in 
Pee kae primitive orders of failing is the fame with our author’s 
propofed order of battle; but there is this -difference be- 
14 tween them, that in the order of battle only the fhips of one 
Order of — of the three divitions ftand in the wakes one of another, and 
battles that thofe of the two other divifions are ranged on two pa- 
rallel lines, and fteer checquerwife. So that if it be want- 
ed to chanve a fleet from the windward primitive-order of 
failing to this new order of battle on the ‘other tack, the 
movement will be infinitely quicker than thofe which, in 
former kuown tactics, are commonly prefcribed, to pals 
from all the orders of failing either in one line, or on the 
obtufe angle of chafing or retreating, or in three or fix di- 
vifions, to the ufual order of battle. For it will be fuffici- 
ent for the fhips of the three diviftons, ranged in the wind- 
ward primitive order of failing, to heave in ftays all toze- 
ther, and get on the other tack in the oppolite line of bear. 
ing, and they will inftantly find themfelves in this new pro- 
poled order of battle (fig. 59.) ; and fhould the fleet be in 
the leeward primitive order of failing, it would be fufficient 
for the hips of the three divifions all tozether to haul their 
wind on the fame tack as they fleer, and they would find 
a themlelves in order of battle (fig. 60). 
mister al When the two columns ¢d, ef, are to leeward of the 
and invert- third divilion a4, ranged in order of battle, our author calls 
ed. that the order of battle natural ;.and when ¢d and ef are 
to windward of ab, the fieet is in the order of battle invert- 
ed. The former of thefe orders is calculated for a fleet 
combating to leeward, and the latter for a fleet which muft 
ane) combat to windward. ‘ 
Advanta- ‘That we may form fome notion of the advantages which 
ges of pei our author expects from drawing up a fleet for battle in the 
failing oa ferm of a lozenge, let us fuppofe the line AB, CD, EF 
of battle, (fig. 61.) to reprefent the fleet of an enemy to windward 
in the ordinary order of battle on the clofe hauled line of 
bearing, and on the ftarboard tack. Then the leeward line 
ab will reprefent one of the divifions, in order of battle on 
the ftarboard tack, of the fleet ranged according to the new 
natural order, which the enemy withes to attack, and to 
which he believes himfelf fuperior, becaufe that divifion of- 
fers a front much inferior to his own. ‘The two lines ¢ d, 
ef, will reprefent the two other divifions flanding on 
checquerwife on the fame tack as the line of battle, and 
formed on the opnofite clofe-hauled line. On this fuppofi- 
tion, if the divifions AB, EF, of the hoftile fleet, which 
have it not in their power to attack the fhips of the line a J, 
wifh to fall on the headmoft fhip a or the flernmoft 6 of that 
line, they will be obliged to bear away in order to attack 
the two fhips a and 4. To prevent this, each of the divi- 
fions cd, ef; of the fleet ranged according to the new or- 
der, fhould make. the following evolutions, according to 
their refpeGtive fituations and to the manceuvres of the 
149 enemy. a 
Evolutions rf, The fhips of the divifion ad are to flacken as much 
to be pet- as poffible their headway, and form a very clofe line, till the 
formed enemy makes a movement to attack the headmoft or flern- 
waien en- . . Ae 
gazing, mott fhip of that divifion, é Dee 
and 2dly, ‘The fhips of the divifion cd are to make fail till 
they come under the fecond or third fhip of the rear of the 
line of battle a2, when they will take the fame fail as the 
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fhips of that divilion, to preferve that pofitionuntil the ho- View of 
ftile thips make their evolution to attack the rear fhips of De Grerig 
that divifion. | In this fituation the faips of the divifton ¢ 5 padi ew 
will be able to obferve the manceuvres of the enemy, in or- 
der to chanze tack and form .themfelves in order of battle 
on the oppofite board as foon as the hoftile flips fhall have, 
after their bearing away, run over a certain {pace ; becaufe 
the fhips of the divifion cd, fteering afterwards clofe-hauled 
in the wake of the fernmolt fhip of the divifion @ 4, will be 
able to cover the rear fhips of that divifioa, and get the 
weather-gage of the hoftile divilions which are bearing 
away; rake their fhips; run alongfide of them; double 
their rear-guard, and put it between two fires, if thofe hoftile 
fhips are following in the wake of each other (c) ; divide it 
if they bear away checquerwife, or gain to windward, and 
put between two fires the enemy’s divilion CD, while it 1s 
engaged with the divifion ad. 
gdly, The fhips of the divifion ef may abandon their poft 
aud run checquerwife under a prefs of fail, in the fame 
courfe and in the fame order they were formed, as foon as 
they perceive that the enemy falls ahead of the divilion a4; 
in order that if the divifion AB of that enemy makes 
any manceuvre to bear away and fall on the divifion 
ef, or on the van of the divifion a4, they may, by going 
about, fleer in order of battle clofe-hauled on the oppofite 
line of bearing, and cover the headmoft fhip of the divilion 
ab, double the hoftile divifion CD ahead, or divide the other 
hoftile divifion AB, which is running checquerwife on the 
oppofite tack. us 
The two divifions cd, ef, might again manceuvre another When the 
way, in cafe the fhips ef the enemy were ranged in oneenemy is 


fingle line, not well formed, or fhould. be in diforder and* fingle hing 
ot well @ 
~ formed. 


leave too great a diftance between them while they are en 
gaged very clofe with the divifion ad (fig. 62). 

ift, By putting about the fhips of the divifion ef, and 
likewife the fhip a headmoft of the divition ad. 2dly, By 
making at the fame time the fhips of the divifion cd tack, 
and likewife the fhip 6 of the divifion a4, to keep by the 
wind on the oppofite clofe-hauled line. 3dly, By making 
all the fhips of the divifion ad (which flood betwcen the 
headmoft a and the flernmoft 6) bear away tour points at 
the fame time, and m2king them alfo take the fame tack as 
the thips of the other two divifions when they are on the 
beam of the fternmoft fhips of thofe two divifions; becaule, 
in that pofition, the fhips of the two divifions ¢ d, ef, get- 
ting to windward on two parallels in order of battle, in ihe 
wake of the two headmoft aand 4, might put between two 
fires a part of the enemy’s fhips, which then would be obli- 
ged to take the fame tack as thefe two divilions, becaufe 
the fhips of the divifion a d (which are on the fame tack as 
thofe two divifions) might prevent the fhips of the enemy 
ftecring the courfe oppofite to that tack. 

From this fuccin€& expofition it may be obferved, that, 
in the firft fuppofition, the way of thus difpofing the forces 
of a feet is fo much the more fuitable te the defence of the 
headngoft and fternmoft fhips of a line of battle, as the fhips 
of the divifion ¢d, being covered by that line of battle, are 
able to manceuvre without any one fhip of that divilion being 
expofed to the fire of the enemy; that the divifion ef, the 
headmoft fhip of which is e, always prefents the fide to 

the 
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(c) If the hoftile fhips which 


are nat engaged with any of thofe of the divifion a) bear away in fucceffion in the 


wake of their headmoft, in order to pafs to ‘leeward of the divifion @4, and to put it between two fires; then the 


fhips of the divifion ef muft neceflarily take the weather-gage of them, 


fince the headmo% of that divifion ef is by her 


very fituation already to windward of the headmott of the adverfe fhips which are bearing away, and fhe has the opportuni- 
ty to come as clofe as pofible to the fternmoft fhip 4 of the line of battle @ 6. 


@ 
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|View of the enemy, without any one fhip of that divifion being ex- the wake one of another but, according to the ufual tactics, ne a 
neg pofed to receive the fire of the enemy either ahead or altern, the fhips have a long {pace to run before they. can execute “-. dias 
P 3} 1 Ss, 5 a - 3 c 
eek becaufe they are not to range in a line of battle unlefs the the fame evolution. UG LEC 
Nemapmaen oncom Vv w & ie me se 5 ‘ i é 

enemy runs large or beiore the wind; and that, in the le- We hall conclude this fhort view of the Vifcount de r51 

cond fuppofition, the only fhips which are liable to be raked Grenier’s tadtics, with his dire€tions for the molt advanta- How the 

aftern, while they change tack, are the headmoft and ftern- geous placing of the admiral’s fhip, the frigates and rane 

2 ‘ge es Oe : . es ; } a i aise fhip, the 

moft of the divifion in line of battle which cover the fhips {ports, belonying to @ lozenge-like fleet, whether 1t be ran- frio-tes, 


149 of the other two divifions. ged in the order of failmg or of battle, &c. and tranf= 

How to As it is of the utmoft advantage to know, at firft fight In the order of failing, the admiral A is to be placed ports, are 

‘know on of the enemy, whether it be to windward or leeward of the ahead of the fleet, at a (hort diftance from the headmoft of © pe pla- 
wleg tes fleet ranged lozenge-like, on what teck, and on what fide the fecond divifion, and in the direétion of the wind with" 

mutt be the fleet muft be formed, in order to defend itfelf or attack the headmoft of the firft divilion (fg. 63.). Two of the 

formed, the enemy -with advantage, it is to be obferved, that in both frigates ff are to obferve the fame-rule and the fame pof- 

the windward and leeward primitive orders of failing the tion, with reipect to the van fhip of the third divifion and 

direGtion of the wind always traverfes both the weathermoft the fernmolt of the frit. In the order of battle, on the 

and leewardmott fhips of the fleet (figs. 57. and 56.) ; that contrary, the admiral is to be in the centre of the lozenge, 

this leewardmoft {hip is always placed in the centre of an and two of the frigates on the fourth fide of the lozenge, 

horizon, which is to be confidered as the horizon of the (fig. 64). As for the tranfports and flore-fhips, when there 

whole fleet; and that it is from that fhip you are to judge, are any, their ftation is to be in one line on the fide oppo- 

by means of the rules which are known and praétifed in fite to that of the enemy, when ranjed in order of battle 5 

fuch cafes, whether the lozenge-like fleet be to windward or - and, if in order of failing or convoy, they may occupy the 

to leeward of that of the enemy. {pace circumfcribed by the lozenge. Jn any other circum- 

If you want to know, at fight of the enemy, feen either ftances thefe fhips are to occupy the different fkations ap- 

to windward or to leeward, on what fide the line of battle pointed for them, that they may diftinguifh the fignals and 

ts to be formed in order to be able to fend one of the divi- exeeute the commands of the admiral. Laftly, when the 

fons on that fide of the lozenge where there is none, it is fleet thall pafs from the order of battle to any other order 

the pofition of the enemy, with refpeét to the dire@tion of whatever, or from any order to the order of battle, the 

the wind, which is to determine it ; becaufe, if the enemy is a2dmiral’s fhip is to bring to, end not to take any of the 

to windward of the fleet ranged in the windward primitive pofitions above mentioned till after the complete execution 

order of failing, and if it bears down on that fleet, with of the movement. 


the wind Jarge or right ‘aft, it belongs to its weathermoft 


fhip to obferve what follows. If that fhip, by fetting the Cuap. Il. View of Mr Clerk's Ta€tics. 
enemy, finds him to ftarboard of the direétion of the wind, 
the divifion which is ftarboard of that dire€tion of the wind ts Wueruer the Vifcount de Grenier’s order of battle and 


to take the ttarboard tack, and range in order of battle before of failing would be attended with all the advantages which 
the enemy isarrived within gunfhot : if, on the contrary, the he hopes from them, experienced feamen alone can judge; 
above-mentioned fhip finds the enemy to larboard, it belongs but we are now to introduce to our readers part of a tyftem 
to the larboard divifion-to affume the order of battle, and to which has met with very great approbation from fome of 
take that tack, before the enemy can come to ation. The the ableft officers in the Britifh navy, and which to us ap- 
old rule for choofing the proper tack is to be obferved by pears to be founded on principles {elf-evident. Mr Clerk, 
a fleet in the leeward primitive order of failing ; obferving, in the introduétion to his Effay, iaforms us, that upon con- 
that it is the bufinefs of that fleet’s leewardmott fhip to de-  fidering the great fuperiority difplayed in the three laft wars 
termine it; and the point of the horizon which is oppofite by the Britifh feamen over their enemies, when engaged in 
to that whence the wind blows, is the point towards fingle fhips, and comparing it with the very little that, pre- 
which the obferver is to be turned to judge on what fide, vious to Lord Rodney’s glorious action, they had atchieved 
whether ftarboard or larboard, the line of battle is to be when engaged in fleets drawn up in line of battle, he was 
formed ; becaufe, in that polition, the ftarboard fide mutt led to conclude, that there muft be fomething wrong in our 
always be on his right hand and the larboard on his left. mode of making the attack. He turned his thoughts to 
By following this general rule, the line of battle will ne- the fubje€&t, and in 1790 publifhed part ofa large work, 
yer be expofed to be too much lensthened either to wind- comprehending, 1.4 Theory Of Attack from Windward ; 
ward or to leeward, in order to oppofe all the fips of the 2.4 Theory of Attack from Leeward ; and, 3. 4x Hiftorical 
adverfe fleet formed in one fingle line, nor even to be fur. Sketch of Naval Taétics. We think it not much to the ho- 
prifed in diforder by that fleet while you are forming in or- nour of our countrymen, that he has not yet had encourage- 
150 ders of battle natural or inverted. ment to publifh more than the firt part; but in hepes of 
The orders Qur author’s orders of CHASING, Of RETREAT, and of exciting their curiofity, we fhall lay before them a diftingt 
of chafing, convoy, are very eafily formed. We have already faid view of that part, beginning, as he begins, with 


rereat, and 
whet they are; and the feaman, or even the landfman, who 
at they tas dhe be 2 4 OBSERVATIONS ON THE PRESENT METHOD OF BRINGING 


convoy. 3 : : 
has any tolerable conception of his orders of saiLinG and of “ 
: : mes ! Suirs TO ACTION. 
BATTLE, will not ftand in need of any farther defcription of 152 
them, It muft, however, be obferved) that in the order of It has often, if not generally, been the practice, in the Difadvan- 


chafing, the fleet in the lozenge-like pofition prefents the cafe of fingle fhips, as well as in that of fleets, for the wea. ie of 
obtufe angle of chafing, as when ranged according to the ther fhip or fleet, when it is wifhed to bring the other to fe: 
ordinary tactics; with this difference, that, in order to form action, to fteer dire€tly down upon that fhip or fleet, with: realy sh 
themfelves in order of battle, it is enough that, in this lo- out refleGting that, by doing fo, it gives the enemy an op- the enemy. 
zenge-like pofition, the fhips of the fecond divifion fhould portunity of completely difabling’ it, before it can attain its 
all keep the wind on the fame board they were ftanding on, wifhed for flation. For each fhip in the lee line can ufe 
becaufe they would afterwards find themfelves in a line in all the guns upon one fide ; whereas the fhips in the wea- 

Oo2 ther-line, 
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Ms Crete,ther-line, earing direétly down, have it only in their pow- 
Vadtics, FY to ule their bow-chafes. his method of attack ap- 
“pears, there'ore, te be the wortt poffible for the weather- 
ficet, and the moft advantazeous for the lee fleet. Forfup- 
pofe a fingle fhin of 89 guns to windward at B ( fiz. 65.), 
difcovering an enemy’s fhip of equal force to leeward at F, 
to bear direétly down upon her endwife, the recelying fhip 
F, by lying to as in fig. 66. would prefent a broadfide of 
40 heavy gans bearing upon B during a courfe of two 
iniles, in which every fhot might take efe@; while B, in 
this pofition, would have it in her power to bring only 
tne two light guns of her forecaftle or bow-chafe to bear on 
Pf; a difadvantace greatly exceeding twenty to one. Be. 
fides, the receiving thip F, by lying broadfide to, will have 
all her mafts and rigging more open, and confequently will 
allow fhot to pafs with lefs effeé than the fhip B, which, 
coming endwife, is liable to be raked by every fhot from 
ftem to ftern. The confequence of which muft be, that B 
would be difabled in her rigging, &c. Jong before the could 
arrive at a proper pofition for annoying F; and when fhe 
had attained that pofition, F,-by being entire in her rie 
gig, would have it in her power to fight in any pofition, or 
to make off at pleafure. 

The method then is, B havine the wind, fhould run down 
aftern, as per dotted line, and getting into the courfe, or 
near the wake of F, or a pofitian that will bring her paral- 
lel to the courfe of F, at a proper diftance, fhe fhould then 
run up clofe aloncfide of F, upon equal terms, as in fig. 67; 
or otherwife, on fhooting ahead, fhe may veer, and run 
down on the weather-bow of F, as in fig. 68. till the fhall 
force F to bear away to leeward, keeping clofe by F on 
equal terms ; but during the courfe, in both cafes, carefully 
watching that I’ may not have it in her power to bring her 
broadfide to bear upon B without retaliation. 

It having been often faid that the French have made ita 
attack by rule to throw the whole effect of their fhot more particularly 
the Britith ; St A Me aaah 
and French, to the rigging of their enemy, and that the Britith, on 

the other hand, have been as attentive to point the force 
of thei fire againft the hull of the fhip ; it may be proper 
here to fate the two cafes,.and compare the effect. 

Let us fuppofe a fhip of 80 guns withing to avoid the 
efie&ts of a clofe engagement, but at the fame time lying to 
as at F (fig. 63.), intending to receive, with every advan- 
tage, an enemy B of equal force, coming down with an in- 
tention to fight her; and let us fuppofe that F, by atming 
her fire at the rigging of B, fhall have carried away any of 
the principal ftays, eight or ten windward fhrouds, or a fore- 
topmaft, or any other rigging, though of much lefs confe- 
quence, but, at the fame time, without having wounded a 
fingle man of the thip B; ‘and iuppofe a fecond thip, con. 
fert to F, receivino fuch another fhip as B, and by firing 
at her hull only, fhall, without other damage, have killed 39 
or 40 of her men: In this critical junMure, when F and 
her confort are defirous of avoiding a clofe engayement, it 
is evident that the thip at B, which has loft part of her rig- 
ging, is more’ ‘completely difabled from clofing with them 
than the other fhip, whofe rigging is entire, though fhe may 
have loft 100 of her men. 

It has been often faid, that fome particular fhip has been 
the line of expofed in battle to the cannonade of three, four,.or even 
dattle can ; : , Bias : 
be expofed five fhips, all-extended ‘in the enemy’s line, and all bearing 
to the fire upon her at one and the fame time ; but this can never have 
of many at been the cafe, but when the fhip fo expofed was at a very 
wanes great diftance. Let I, H, F, H, I, (fix. 70.) reprefent 

five fhips extended in line of battle ahead at the diftance of 
one cable’s length, or 240 yards, ftom each other; let the 
lenzth of each fhip be 40 yards, fo that the whole {pace 
between head and head of any two adjacent thips is 280 
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yards ; and let the perpendicular line FK, proceeding right View of 
out from the beam of the middle fhip F, to the difance of Mr Clerk’ 
fix cable’s length or 144 yardsybe divided into fix equal , digas 
parts: It is evident, from infpe€tion, that a flip flationed 
at the point E. of the line FK, 720 yards diftant, cannot 
for any length of time be expoied to the fire of more than 
the centre fhip F of the fleet I, Hit, Hy t= For fuppo- 
fing the fhips H, K, ahead and aftern of F, to be able to 
bring their broadfides to bear on E (a fuppofition which, if 
the line be clofe-hauled, cannot be made of the headmoft of 
thofe {hips}, it is evident, that by putting themfelves in po- 
fitions proper for that purpofe, the fhips H, H, will not 
only diforder their own line, but alfo leave, the one her head, 
and the other her flern, expoied toa raking fire from their 
oppelites B, B, in the enemy’$ line. 
But if the opponent fhip cannot well be expofed te the 
fire of the two fhips H, H, at the point E, the muft be ftill 
lefs expofed at the point C, 480 yards diftant ; and ir will 
be almott impoffible fer the fhips H, H, to touch her at the 
point G, 240 yards, or one cable’s length, diftant. 
But one cable’s length afunder is too {mall an allowance 
for accidents that may happen by the fhips I, H, Ride oh 
extended in line of battle ahead. {heretore let us {uppofe 
the three fhips, which are {aid to be at once upon a tingle 
opponent, to be flationed at I, F, 1, at the diflance of two 
cable’s length or 482 yards from each other. ‘Then jt is 
evident that the opponent fhip cannot now be more expo- 
fed at the point K, at the diftance of 1440 yards, than fhe 
was, on the former fuppofition, at the point E, 720 yards 
diftant ; and it we fuppofe the line of battle to be formed 
at one and an halt cable’s length afunder, fhe muft be at eA 
diflant 1080 yards, before fhe can be annoyed even to this 
deyree by the thrée hoftile fhips at once. Hence we may 
fairly conclude, that if one fhip has any time been expoted 
at once to the fire of five, four, or even three fhips of the 
enemy's line, fuch fhip muft have been at a very great di- 
{tance, and in no great danger. 156 
Having finifhed the above obfervations, our author pro- Principles. 
ceeds to the principles neceflary to be known for enablin asi 
us to judge of the different modes ot bringing great fleets: ike 
to action. For this purpote he {uppofes a fleet of 10, 20; to action. 
or more fhips, of 80 yuns each, extended in line of battle 
to leeward, and lying to at F (fig. 71.), with the intention 
of avoiding an attack; whilft anether fleet at B, of equal 
number and force of fhips, alfo extended in line of battle, 
three or four miles to windward, is defirous of making an 
attack, and coming to clofe aétion on equal terms with the 
fleet F.. In this difpofition of the two fleets, fhould that. 
to windward run down headlong fhip for {hip on its oppo- 
nent, as in figs. 66. and 69. it is evident, from what has. 
been faid in the beginning of this chapter, that each indivi- 
dual fhip of the weather fleet might be completely difabled 
before it could poffibly come to clofe aétion with the ficet 
to leeward. But let it be fuppofed that the commander of 
the weather fleet B, though his fhips have been much dif. 
abled in their rigging during their courfe gaa from wind- 
ward (fig. 72.), has made them bring to at a great diftance, 
from whence he can hurt F; is it to be expected that F, 
whofe defire has always been to avoid a cfofe engagements, 
and who has already difabled the fhips of B, will patiently 
lie full, or wait until B thall have time to difable him in his 
turn? No furely. While enveloped in his own {moke, as 
well as that of his enemy, he will bear away unhurt to a. 
new {tation G, and there remain out of the reach of Ls. 
cannon-fhot, who muit repair his rigging before he can. ate. 
tempt a fecond attack, 
Again, fuppofe that B, in place of going headlong and. 
endwife down, were to run down in an angular courfe, or 


lafkin ge 
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of faking as it has been called; it is evident from fig. 73. that 
ey *fhould any thip in this angular line come to be crippled, her 
iCS. 


,way being flopped, might of confequence oceafion a contu- 


fion‘amonzft the fhips next aftern to her, fome running to 
leeward and others to windward of the difabled fhip; and 
thus the time be loft for affording the neceflary fupport to 
the fhips ahead, and now fo far feparated from their com- 
panions. Should it be faid, that a oppage of one fhip 
ahead will not neceflarily produce a floppage of every fhip 
allern, becaule they may ro to leeward of the difabled fhip; 
we aniwer, that the fhips ahead in the van A (fig. 74. n° 
1.) may be now engaged, and of confequence not having 
much headway, may be faid to be flationary ; therefore eve- 
ry thip altern, if fhe fhall attempt to bear down, as at D, D, 
from being confined to a determined courfe, muft be brought 
into the pofition of being raked when coming down before 
the wind, as tn fics 76. and 6g. and confequently of being 
ompletely difabled long before fhe can get clole enough 
alongfide of the enemy 
Again, the headmoft fhips, or van of B, having attained 
their ftation at A, that is, abreaft of the van of F (fig. 74. 
n° 1.), and having begun the cannonade, may we not {up- 
pofe that F, whofe condué or defire has always been to fave 
his fhips, has inftruéted the commanders of thofe in the van 
of his fleet to withdraw from danger as foon as they begin 


to feel the effects of a cannonade? and if fo, may not thofe’ 


fhips, as foon as they have thrown in their fire upon the 
van ot B, bear away in fucceffion as at H, followed indeed 
by the whole fhips of F’s fleet, which, having poured in 
their fire upon the van of B, may form a new line ef battle 
two or three miles to leeward at IT (fig. 74. n° 2.), and 
there be in readinefs to receive a fecond attack, if B fhall 
be fo imprudent es to attempt it? And is itmot farther evi- 
dent, that if any one or more fhips of the f{quadron of F fhall 
be crippled, they will have it in their power to quit their 
{tation, being covered with {moke, at any time, and to fall 
to leeward as at G, where they will be in fafety ? 

In order to. illuftrate this ftill farther, let B (fig. 75.) 
reprefent a fleet putting before the wind, each fhip with an 
intent, when brought to at a determined diftance at A, to 
take up her particular antagonift in the line of the enemy 
F to leeward ; and, for argument’s fake, let F be fuppofed 
at reft, without any motion ahead. ‘There feems to be no 
difficulty in conceiving, that while the alternate fhips of F’s 
line, under cover of the fmoke, withdraw from battle to 
GGG, the intermediate fhips left behind them in the line 
will be fufficient to amufe even the whole of B’s fleet, 
till the thips G fhall form a new line Hil as a fupport 
from the leeward. In fuch cafe B, after being difabled, as 
he muft be, and not having forefeen the manceuvre, will 
neither be able to prevent the intermediate fhips with which 
he is engaged from bearing away to join their friends, nor, 
were he able, would it be advilable to follow them; for the 
fame manceuvre with equal fuccefs can again and again be re- 
peated. 

In order to fhow the relative motion of both fleets, let F 
(fig. 76.) be a fleet confifting of twelve fhips, drawn up in 
line of battle, at one cable’s length or 120 fathoms afunder; 
and let the length of .each fhip from the end of tite jib- 
boom to the ftern be 364d fathoms; the whole fleet will 
then occupy a {pace of two Englith miles; alfo, let its rate 
of failino be four knots an hour in the dire@tion FG, fo 
that in the fpace of an hour it may have: moved:trom F to 
G four miles diflant from its former pofition. 

Let B be the opponent fleet, confifting elfo of twelve 
fhips, and four miles to windward ; and let the point A be 
44° yards, or one quarter of a mile, right to windward of 


\ 
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the point G. Then if B, by bearing away in the dire&ion | View of 


BA, fhall arrive at the point A at the fame inftant that F, 


tr Clerk.?3> 


Tactics. 


the fleet to leeward, has arrived at the point G, the mo. ch ed a 


tion of the fleet B will have been at the rate of 5% miles 
nearly per hour; and the angle contained between the di- 
rection of its line of bearing and prefent courfe 43° 9’, or 
nearly 4 points. For in the right-angled triangle ABM 
are piven BM = 4 miles, and AM = 33 miles. Now 
BM=4 ms AM=93'm. +: Ks ten. ABM= 43 9%, and 
R: fee. ABM. 43°9':: BM>4m. : AB= 5-483 m 
Again, if F, as in fig. 77. by carrying more fail, fhall 
move at the rate of fix miles an hour, that 1s, from F to G3 
then B, having his courfe made thereby the more flanting, 
will have juft fo much the greater difficulty of keeping his 
fhips in line abreaft while coming down to the attack: For 
the leading fhip meeting with no obftru€tion in her courfes. 
will pufh on; whereas every accident of obftru€tion accu- 
mulating, as it happens to each fhip progreffively, the rear, 
being affected in the greateft degree, will for that reafon be 
left the farther aftern.. But, from the very form of this 
flanting courfe, every fhip aftern will be apt to get into the 
wake of the fhip ahead. Therefore the whole fleet of B, 
van and rear, will not arrive in the fame time at the line 
A.D, fo as to be in a perfeét line abreaft, and parallel with 
the fleet to leeward; but will have aflumed the lafking 


form, as reprefented at the points M, N, and O, in the dif-. 


ferent parts of the courfe. In this cefe, the diftance run 


by the van of B, from B to A, is 7,075 miles, or 7 miles. 


and 132 yards, and the angle contained between the line of 
bearing and the diftance BA is 320’. 

And again, as in fig. 78. if the fleet to leeward fhall lie 
up one p.int higher, as FG, then the rears of the two fleets 
will thereby be removed at a much greater diftance, and the 
van A of confequence muft be fooner up with the enemy’s 
van, and evidently fo much the farther from fupport ; while 


F, by bringing up his fhips in fuccefion, will-have it in his« 


power to difable the van of A, and will afterwards bear away, 
as at H, unhurt and at pleafure; while B, at this time, by 
the {uppolition, being crippled, or having his rear D ob- 
ftruéted, and at a diftance, will be unable to prevent him.. 


And in all the three cafes, it is evident that the fleet B, fo» 


foon as he fhall approach within reach of gun-fhot, muft be 
expofed to the fire of F’s whole line ; for he will be abreat 
of B continually in every part of his courfe. 
culty of bringing the rear of the windward fleet to action 
will ftill be more increafed, if the ternmoft fhips of the fleet 
to leeward, in place of keepin their wind, thalt bear away oc- 
cafionally as at ML. 
culty of bringing adverle fleets to clofe enzayement may be: 


accounted for, without being obliged to have recourfe to: 
that fuppofed inferiority in point of failing, imputed to our: 


fhips, compared to thofe of the French our enemy. 


Hence it appears, that a flcet B to windward, by extend-- 
ing his line of battle, with a defign to ftop and attack a: 
whole line of ehemy’s fhiips to leeward, muft do-it at a great: 


difadvantage, and without hope of fuccefs; for the recei- 


ving fleet F to leeward unqueitionably will! have the four: 
tollowing advantages over him: 1. The fuperiority of a fire: 
above 20 to 1 over the fleec B; while comipg down to at-- 
2. That when the fhips of B are broucht to at their- 


tack. 
refpective ftation, if it blows hard, the fhot from F, by the 


lying along of the fhips, will be thrown up into the air, and: 


will have an effe& at a much greater diftance ; whereas, on 


the other hand, the fhot trom B, from the fame caufe, will: 


be thrown into the water, and the effet loft. 3. That F 
will have the power of direéting and applying at pleafure 
the hire of his whole line againft the van of B, who is now 
3 unable 


But the diffi... 


All which being admitted, the diffi-- 
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View cf unable to prevent it, his fhips being difabled, feparated, and 
ee a Oe yel ae: unfupported, _4- Uhat F will alfo have a greater 
facility of withdrawing from battle the whole or any one of 
the difabled fhips of his lire. : 

If then, after.a proper examination of the late (pd) fea-en- 
gagements or rencounters, it fhall be found that the French 
admirals have never once fhown a willingnefs to rifk the ma- 
king of the attack, but invariably have made choice of, and 
earneltly courted, a leeward pofitions if invariably, upon fee- 
ing the Britifh fleet difabled, they have made fail, and de- 
inolifhed the van in palling; if invariably, upon feeling the 
effect of the Britith fire, they have withdrawn at pleafure 
either a part or the whole of their fleet, and have formed a 
new line of battle to leeward ; if the French repeatedly have 
done this upon evcty occafion :—and, on the other hand, if 
it fhall be found that the Briti‘h, from an irrefiftible defire of 
making the attack, as conftantly and uniformly have court- 
ed the windward pofition ; if, uniformly. and repeatedly, 
they have had their fhips fo difabled and feparated, by ma- 
king the attack, that they have not once been able to bring 
them to clofe with, to follow up, or even to detain one fhip 
of the enemy for a moment—fhall we not have reafon to be- 
lieve, that the French have adopted and put in execution 
fome fyftem which, if the Britith have difcovered, they have 
not yet profited by the difcovery ? 

Our author therefore, inftead of the ufual mode of attack, 
which, by being made principally on the van, feems to be 
the refult of a groundlefs exneGation of being able to sake, 
defiroy, or difable the whole of the enemy's line, propofes 


A NEW MODE OF ATTACK FROM THE WINDWARD UPON 
THE REAR OF THE ENEMY. 


137 : 
Mr Clerk’s Suppofe, fays he, a flect of ten, twenty, or more fhips, 
mode of at-extended in line of battle at F (fig. 79.), endeavouring to 


tack upon “a soid a clofe engagement, but at the fame time keeping un- 
the rear of 5 eS 


the enemy. der an eafy fail, with the intention of receiving the ufual 


attack from another fleet of equal number, three or four 
miles to windward at B, failing in any form, but let it be 
in three lines or divifions ; it is required by what method 
fhall B make the attack on F with advantage? 

‘Uhe improbability, or rather impoffibility, of attacking 
and carrying the enemy’s whole line of fhips, having been 
demonftrated by every aStion which has been fought at fea, 
the next confideration will be, how many fhips may be at- 
tacked and_carried with advantage? Let it be fuppofed that 
the three fternmoft fhips only, and not exceeding the fourth, 
are poffible to be carried; let a fufficient ftrength A be fent 
down to force an attack upon thefe three fhips, difpofed and 
fupported according to the judsment of the admiral, while 
in the mean time he keeps to windward with the reft of his 
fleet, formed iwto fuch divifions as may beft enable him to 
attend to the motions of the enemy and the effect of his at- 
tack ; being himfelf fo far difengazed from aétion, as to be 
able to make his obfervations, and give his orders, with 
fome degree of tranquillity. 

By placing the fleet B in fuch divifions as reprefented in 
the figure, when the attacking fquadron comes up with the 
reer of the enemy, the whole will be fo difpofed, and fo 
connected together, as to be able to give the fupport and 
attention that may be required to any fhip, or any part of 
the fleet, and in preference to a long extended line of fix or 


feven miles in length, where it muft be impraéticable to give Vie 

the neceflary fupport to fuch fhips as may be difabled. The™M: G 

fhips of the fleet F may, in general, be better failers than 7% 

the fhips of the fleet B; but it is not conceivable but that is 

the {wiitett fhips of B muft come up alongfide of the ftern- Attac 

moft and dulleit failing fhips of the enemy F; while, at thee” thé 

fame time, F, by attempting to outfail B, muft be thrown. 

into the diforder of a downright flight: ‘Uherefore, of fhips 

courfe, it muft be admitted, that if the enemy F continues partie 

going off in line of battle, and endeavouring to avoid aly co 

clofe engagement, it will be impoflible to prevent the fleet @ 

making the attack from getting into the pofition B A. 

But by this pofition, it is evident that the three thips at [ 

of the fleet F willbe in the power of the admiral of B; for, 

by keeping fo many fhips to windward, he will be enabled 

to fend down frefh fhips from time to time, either for the 

fupport, or to fupply the ftation, of any of thofe that may be 

difabled in making the attack, while it may be imagined that 

the three thips in queftion, by being difabled, or being de- 

prived o! the wind now taken out of their fails by the fhivs 

to windward, will be prevented from following their friends, 

Hence the enemy ahead muft either abandon his three ftern- 

moft fhips, or he muit double back to fupport them; which 

muft be done either by tacking or veering. But let it be 

firft examined what is naturally to be done by tacking ; and 

for the greater fatisfaction, let every poflible cafe that can 

happen be examined feparately. 156 
Firft, let us fuppofe that the enemy at F, fig. 80. has The 

continued to protraét his courfe in line of battle upon the™y’ 


tém 


fame tack, and that the headmoft fhip H, with the three ;,,.,. 
next aftern of her, have taeked to windward, and that the three: 
whole remaining fhips intend to tack the fame way, but in mott d 
fucceffion ; is qt not evident that F has then left his three ?Y 4 J 
fternmoft fhips at I in the power of the fhips at A; that he °°] 
mutt alfo leave expofed his fourth and ffth fhip G to ano- 

ther attack from another divifion of B at C, which will 

alfo be on equal terms as with his three tternmoft at J ; and 
laftly, if he profecutes his intention of {upporting his three 
fhips, he will be obliged to begin a difadvantageous attack 

upon the admiral, with the main body of the fleet lying 
ready to receive him? ‘The confequence of all which muft 

be, that he will not only lote his three iternmoft fhips, but 

in all probability the fourth and filth allo, as at G3; and 

will be forced to begin an uttack, and clofe and mix fhip 

with fhip on equal terms ; a ftuation which he at all times, 

with the greateit anxiety, hath avoided, and which B with 
equal anxiety has always courted. 

Again, fuppofe that his three fternmoft fhips have been 
attacked, end that he has ordered his fleet te tack all at one 
time, as in fig. 81. ‘UVhe confequences will then be, that 
this movement, having required iome time and fome length 
of courfe, will have produced a confiderable diftance between 
his main body and his three fhips; or, in other words, that 
thefe three fhips have been deferted; tor it will not be in 
their power to tack with the reft of their friends. He muft 
alfo, in bringing his fhips heads round, expofe the fhips 
neareft his enemy to be raked by a dreadful cannonade; be. 
fides running the nfk of having his fieet thrown into a ge- 
neral diforder, by many of his fhips miffing fltays, veerinw, 
and running to leeward. Laftly, upon a fuppofition that 
his fhips have all tacked, and none of them miffed ftays, flill 

he 
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(p) This was written during the American war, and before Lord Rodney’s decifive vidory on the 12th of April 
1782. ‘That aétion, as well as the fill more brilliant one of Lord Howe on the rft of June 1794, we have heard the 
author diftinguifh from thofe battles which, with great propriety, he calls /ea-rencounters, and do ample juftice to the {ciens. 
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of he muft of neceffity begin the attack, mix his fhips, and 
erk’Scome to a clofe engagement, as in the former cafe, 

Pcs) Having fhown the confequences of an attempt fo fuccour 
the three fternmoft thins by tacking, let us alfo examine 
what may be expected from an attempt to do it by veering 
the fleet. -Suppofe the two fleets in the fame pofition as in 

7: fiz. 79. that is, the main body of the enemy extended in 
line of battle to leeward, his three fternmoft fhips entangled 
with the fleet B, whofe admiral, with the main body, keeps 

Z to windward to ebferve, with a rigid attention, the motions 
of the enemy. At the fame time fuppofe that the admi- 
ral F has ordered his fternmoft fhip G to veer (fig. 82.), 
and afterwards the whole line; and that he is now running 
upon a contrary tack to leeward, es at H, wifhin:: to fup- 
port or bring off his three fhips. From infpeétion, it will 
be evident thet this attempt may be more dangerous than 
the attempt to windward ; forit will expofe a number of his 
fhips to a raking fire while in the a¢ of veering ; 
f{quadron, by getting fo far to leeward, will be unable to 
give the proper fupport to the three fhips: It will open a 
gap for the fieet of B (who will immediately veer allo and 
follow him) to break in, as at A, and cut off the three fhips 
without hope of recovery. And if F fhall ftill perfift in the 
endeavour to recover his three fhips, he will be obliged to 
begin the attack under all the ufual difadvantages. 
Again, upon another fuppolition, that the headmoft fhip 
of the enemy H (fig. 83.), with the four or five next aftern, 
have wore, and are running upon a contrary tack, wifhing, 


as be‘ore, to fupport or bring off the three fhips, the reft of 


the fleet intendine to weer alfo, and follow in fucceffion ; 1t 
is evident that this movement, bein more unfeaman-like, 
will be worfe than the laf: It will expofe an additional 
number of fhips, particularly the laft two, asat G; and will 
at the fame time inake- an opening for the main body of B’s 
fleet to fall in and cut off the three fhips, as in the for- 
mer cafe. 

Again, fhould the enemy F veer and bear away with his 
whole fhips at one and the fame time, it is evident that this 
movement mu have the confequence of a downright flight, 
with the certainty of lofiny the three fhips. 

From what has been faid, it will appear, that a fleet B, 
keeping connected in a body to windward, may come up 
with and entangle the three flernmoft fhips of an enemy F, 
extended in line of battle and going off to leeward, and at 
the {ame time be able to overawe the remaining main body 
o° their fleet; and that, having forced the poftion, the 
whole confequences, as already defcribed, mutt follow ; that 
is, F mutt fubmit to the lofs of three fhips. 

What has been hitherto faid proceeds upon a fuppofition 
that the fleet F has kept on his courfe till the fleet B has 
come up with his rear. Let it then be examined what other 
attempts the enemy F can make to avoid coming to clole 
engagement upon equal terms. ‘ 

a Suppofe a fleet of fhips of the enemy ftanding on the lar- 

REY board tack to leeward, and going of as before at F, anda 

to a. fleet of fhips in a collected ftate or pofition to windward, as 

Pthe at B (fig. 79.) 3 and fuppofe that the enemy F, perceiving 
y arch the ficet B pointing an attack againit his rear, in place 

Fe tH oe keeping on his courfe upon the fanie tack, fhould veer, and 

palling endeavour to pafs on contrary tacks to leeward (for it) will 

pntary net be admitted that he can get to windward) ; what will 
. 1e-then be the effect ? 

: Is it not evident, that the headmoft fhips of F muit be 
forced to leeward by the fleet B obftrnting his line of di- 
reétion, or the line of his courfe ? that they muft be for- 
ced to begin an attack at any diflance B may choofe? that 
they may- receive fuch damage as will ftop their way ? that 
their way being ftopped, will of courfe be an obftruction to 
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the next aftern; or that thefe fwbfequeat hips, to prevent View of 
this op, mui bear away to leeward of their crippled {hips, Peay , 
as at G (fig. 84.), which will not only prevent thele fhips RIA 
from damaing the headmott fhips of B, but will give time 
and oppertusity to B to bring down his windward {hips to 
fall in either ahead or aftern, that is, to the rizht or left of his 
headmoft fhips A, and oppofe fhip for fhip of the enemy upon 
equal terms? But fhould none of the headmott fhips of the 
fquadron F-be crippled, that is, fhould F pafs B without 
reach of cannon-fhot, which undoubtedly he will do if he 
can; fill, while bearing away, he may be forced to fuffer a 
difant cannonade, fhip with fhip on equal terms, whether 
he veers and gets back upon his former tack, as at G in 
fig. 85. or continues to run before the wind, as at P'in £7. 
86. Burif F perffts to pals on a contrary tack to lee- 
ward, and without reach of cannon-ffot, it is evident, whe- 
ther he put right before the wind, or run off fhip by fhip 
as he bet can, that B muft.at'fome time or other come up 
with his rear. 162 

So far the attack has proceeded with the wind fixed: Effect pro- 
in one and the fame quarter. io make the propriety gadeeri by @ 
it the more apparent, it will be neceflary to inquire, What oran7s °F 
might be the effect produced by a change of wind, fhouldring the 
that take place during the a€tion? For this purpofe, let action. 
the epponent fleets be placed in fome one of the prece- 
ding vofitions, reprefenting the attack upon the three ftern- 
mott fhips of the enemy, as in fig. 87. 3.10 which the fleet 
defirous of making the attack is reprefented in four divis 
fions, as at B, B, 13, A, and F the fleet defirous of avoid- 
ing the attack, at the hazard of abandoning his three ftern- 
moft fhins at G. 163 
In the commencement of the attack, let us fuppofe the The wind 


wind to be N. and the fhips going two points free on the fhifting by 
larboard tack, or ftanding E.; and foon after the 2 als i ie 
mencement Ict the wind be feppofed to veer round to theatr. Le 
W.; then it is evident, by the difpofition of the two fleets, 
that the fleet F, by fuch a change, will have acquired no 
advantage whatever ; on the contrary, it will thereby be 
thrown ja fo much the farther to leeward. ihe 
Again, if the wind, by taking an oppofite courfe, fhalh rhe wind 
fhift ahead and come round by the ealtern quarter to L, Niltirg by 
the admiral of the fleet F° will net have it in his power to®°8"<"s 
RESO Sete hve Cale OE ‘ round a- 
avail himfelf of this circumftance, provided the commander heaq, 
of B, continuing carefully to watch his motions, and feel- 
ing the impulfe of the veering wind, fhall ftretch his fhips, 
as at OO, to the windward of the three fhips at G, fepara- 
ted from F’s fleet, and at the fame time to the leeward of 
the main body ofthat fleet. This will be apparent from 
fioures 88. and 89. which exhibit the two fleets, after this 
maticeuvre, both on the larboard and ftarboard tack. 165 
- Let the wind be fuppofed to wear round gradually from The wind 
the E. towards the §. and from thence to the W. and then Continuing 
quite round the compafs. Then F being fuppoled to bee eG, 
gained the wind, it will be in his power to maintain it, iid ccegnale,. 
make a circular courfe to windward of B ; but as. he can be 
attended all the while by the fleet B, who will cut him off 
to leeward, he never will be able to recover his three fhips, 
fuppofed to be cut off. ‘This is evident without the illaftra- 
tion of a figure. 166 
Laftly, if the wind in ehanging fhall in one inflant fhift The wind 
in direét oppofition where it was when the attack began, Sifting in- 
that is, from north to fouth ; then and in that cafe, before ai be 
it.can be judged whether fuch change fhall be favourable for 8 oh 0 
F or not, it will be neceffary that the relative fituation of the se 
two fleets fhould be determined, fuch as it was when the 
change took place. For example, if the headmoft fhips 
of the fleet F, that is, if his. van and centre fhall have fepa- 
rated at ary confiderable diftance from his rear, and fhall, in 
4 Cons 
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Oe 
On the other hand, if this inflantaneous change of wind, 
in dire&t oppofition, thall have taken place more early in the 
action, that is, when the pofitions of the two fleets thall be 


{uch as reprefented in fiz. 87. (the fleet B in the potion | 


of four divifions B, B, B, and A, and the enemy in the po- 
jitions F and G); then F, who before was to leeward, by 
this inftantaneous change of wind from the north to the 
fouth, having now got to windward of every divifion of the 
fleet B, is it not evident that it may be practicable for him 
to carry affliftance to his three fhips at G in the rear, and 
perhaps even to cut of fome of B’s fhips at A, if they do 
not with all convenient {peed bear away to put themfelves 
under the protection of their friends B to leeward? But 
whether F fhall’attempt to effeé this manceuvre, by veer- 


ing his fhips in the line,.or, what feems mot elizible, by- 


making his fhips tack, as it is to be prefumed that his three 
thips, which have been fome time engaged, mu be confider- 
ably crippled, and not able to make fufficient fail; while en- 
deavouring to bring them off, it will be difficult for him to 

“prevent being drawn into a general and clofe engagement, 
which, by the fuppofition, he has all along endeavoured to 
avoid. 


Cuap. III. Of Partial Breezes of Wind. 


Ir often happens at fea, that when two fhips are in fight 
“of each other, one of them will be failing at a confiderable 
rate, being favoured with a breeze of wind; while the other at 
the fame time 1s lying becalmed, having no other motion than 
what fhe receives from the tide or a current, if any, or ‘rom 
the {well of the fea. As this may be the cafe with re{pect 
to two adverie fleets when in fight of each-other, that feet 
which has the advantage of the wind will evidently ufe eve- 
ry poffible method to profecute the advantage that may re- 
fult from it.. ‘Thus if the fleet defirous of making the at- 
tack be favoured with~a breeze of wind, while the other flect 
at the fame time is lying becalmed, it is evident that the 
commander of this fleet will endeavour to get as near the 
opponent fleet as poffible; whereas, if the fleet wifhing to 
avoid an engagement be favoured with the wind, the other 
lying becalmed, then that fleet will avail themfelves. of this 


167 opportunity of making their efcape. : 


pofitions then, cven in this cafe, the fame breeze which Brecg 
would favour F (fiz. 87.) in the attempt to bring off his = 
three fhips, would at the fame time favour the efeape of the 164 
fhips of B at A, as formerly deferibed. That this partial Che 
breeze would require to be of confiderable duration, other- {iting 
wife F’, in thus attempting to bring off his three thips, erp: guvy d 
pled as they will be, mutt hazard a general engayement, inredt of 
like manner as already deferibed. tion. 

Mr Clerk employs a fection of his book to fhow the pro- 17 

ne elas f ; 3 . EF fo 
priety of his propoied attack trom windward, in places where... 
the hoflile fleets are liable to encounter winds blowing in con-thods 
trary direCtions at the fame infant; but’as this is a-caletack. 
which does not furely often happen, we fhall refer our read. 
ers to the work itfelf, and conelude this article with fome 
other methods of attack, which have been fugeefted as im- 
provements of that which is commonly followed....... . 

iit, It has been propofed that the attack thould be made 
with the greater” part -bearing down before the wind upon 
the fix fternmoft fhips of the enemy. It is, however, evi- 
dent, that fhips by making the attack in this manner mutt. 
be expofed, without a poffibility of return, to as many broad. © 
fides from each of thefe fix fhips as can be got ready du- 
ring a courfe of two miles. Hence, as the fhips making 
the attack will affuredly be difabled before they can have it 
in their power to hurt the enemy, this mode of attack can- 
not be proper. : 

2d, It .has alfo been imagined, that fome part of the force ° 
chofen to make the attack fhould be-fent to leeward as well 
as to windward of the three fhips determined to be uttack- 
ed. Hut the danger fuppofed, of thot pafling over the ene- 
my’s fhins, and ttriking thofe of triends, may be an objec- 
tion to this mode, ; 

3¢, Others have been of opinion, that the headmoft fhip 
chofen to make the attack fhould come clofe up alongfide 
of the flernmoft of the enemy, and having delivered her fire, 
pufh along the line as far as poflible, which may be fuppo- 
fed to be the fixth fhip of the enemy; and as it is evident 
that this firft fhip may have received fix broadfides, that. is, 
a broadfide from every one of the fix fhips of the enemy 
during her courfe in pafling them, it has been thought pot- 
fible that the other five fhips, by following clofe after her, 
may attain their ftations, each abreatt of her oppofite, with- 
out having received a greater number of broadfides than 
they have had it in their power to return; and therefore 
that by this mode the number of fhips to be attacked will 
be determined: For as many {hips as the leading fhip will 
be able to reach, as many will the attacking fleet be able to 
carry. 


Sned bee Vt the attack upon the three fternmoft fhips fhall have 
pee oe’ commenced before this partial breeze in favour of the fleet 
ad Wel a purfued has taken place; then the variety of pofitions in 
partial which the two fleets may be affeéted is fo great, and the re- 
breeap after fulting confequences fo numerous, that it would be an endlefs 
the attack | | : aie 
upon his talk to give a feparate defcription of each. In the mean 
three ftern-time, therefore, as it is imagined nothing in fuch invettiga- 
moft fhips tion will be found that can materially affect the general 
1s commen-iffye ; and fince no breeze whatever can favour the fleet ¥; 
oH fo as to enable it to fail round and round the fleet B, 

163 Whichall the while is fuppofed to be lying becalmed, it will 
Of little ad-not be too much to fay, that this partzal breeze in favour of 
vantage. the fleet I’, taking place after the attack began, although it may 

facilitate the efcape of his van and centre, will not avail him 
much in the recovery of the three /bips in his rear—perhaps 
not in any cafe as yet exhibited, excepting this one, where 
the wind in one inftant had changed in dire& oppofition. 
Now let, as formerly, the attack be commenced before the 
partial breeze in favour of the fleet purfued has taken place, 


4th, Again, let it be {uppofed, as in the former cafe, that 
the fleet making the attack has been brought up to ation 
in a colle&ted manner, but fubdivided only fo far as the fervice 
may require, and that the leeward diyifion fhall be more parti- 
cularly deftined for the immediate attack, while, at the fame 
time, the body of the fleet keeping to windward fhall be 
fuppofed attentive to give the neceflary fupport where re- 
quired ; then let it be fuppofed, that the headmoft fhip 
making the attack having been foon crippled, fhall not have 
been able to pufh farther than the third or fourth fhip of 
the enemy’s line—is it not eafy to conceive, it is afked, that 
fome one or more of the fhips to windward, attentive to fup- 
port and fupply her place, may bear down on the fourth 
fhip of the enemy, under cover of the fmoke, throw in her 
fire, and pufh on to the fifth or fixth fhip, or perhaps far- 
ther; and that fo far as this freth fhip, or a fecond freth 
fhip, may be able to puth, fo many fhips of the enemy may 
be expected to be carried? For whatever thips of the enemy 
can 
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ereCted for Sunday fchoals. It is nine miles from York, and 
188 from London. 

TADMOR. See Parmyra. 

TADPOLE, a yonng frog be‘ore it has difengaged it- 
felf from the membranes that envelope it in its firft {tage of 
life. 

TZENTA, in zoology; a genus of animals belonging to 
the clafs of vermzs, and order of inteftina. ‘The body is 
long, depreffed, and jointed like a chain, and contains 2 
mouth and vifcera in each joint. According to Gmelin, 
there are g2 f{pecies; all which inhabit the inteftines of va- 
rious animals, particularly of quadrupeds. : 

Seven f{pecies of tenia are peculiar to man. 1. The vi/- 
ceralis, which is inclofed in a veficle, broad in the fore-part, 
and pointed in the hinder part, inhabits the liver, the pla- 
centa uterina, and the fack which contains the fuperfluous 
fluid of dropfical perfons. 2. The cel/ulofe, which is inclo- 
fed in a cartilaginous veficle, inhabits the cellular fubftance 
of the mufeles; is about an inch long, half an inch broad, 
and one-fourth of an inch thick, and is very tenacious of 
life. 3. The dentata, has a pointed head; the large joints 
are flreaked tranfverfely, and the {mall joints are all dilated ; 
the ofculum or opening in the middle of both margins is 
fomewhat raifed. It is narrow, 10 or 12 feet long, and 
Broad in the fore-narts ; its ovaria are not vifible to the na- 
ked eye; and the head ‘underneath refembles a heart in 
It inhabits the inteftines. 4. The /ata, is white, 
with joints very fhort and knotty in the middle; the of 
culum is folitary. It is from.i18 to 120 feet long ; its joints 
are ftreaked tranf{verfely ; its ovaria are difpofed like the pe- 
tals of a rofe. 5. ‘he wu/garis, or common tape-worm, has 
two lateral mouths in each joint ; it attaches itfelf fo firmly 
to the inteftines, that it can fearcely be removed by the 
moft violent medicines ; it is flender, and has the appearance 
of being membranaceous; it is fomewhat pellucid, from 10 
to 16 feet long, and about four and an half lines broad at 
one end. 6, he ¢rutte, which chiefly inhabits the liver of 
the trout, but is alfo to be found in the inteftines of the hu. 
man fpecies. 7. ‘I'he /o/ium, has a marginal mouth, one on 
each joint. 

‘Uhe ftru€@ure and phyfiology of the tania is curious, and 
it may be amufing as well as inftru@tive to confider it with 
more attention... As the tenia is often the occafion of dif- 
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mals folely for the purpofe of producing difeafe, The crea- 
tion of the tenia is rather a ftriking inftance of that rulé 
which the Deity feems to have laid down to himfelf, ta 
leave no place deftitute of living creatures where they could 
multiply their fpecies. He has therefore not only covered 
the earth with animals, but the furface of animals with othet 
animals; and has even peopled fuch of their internal parts 
as could {upply nourifhment without difadvantaze. Pers 
haps therefore a certain proportion of thefe animals is con- 
ducive to health, juft as a certain proportion of different 
fluids is fo, tho’ an exceffive increafe always produces difeafe. 
For there is almoft every different {fpecies of quadrupeds in 
a different {pecies of tenia, which is a full proof that thefe 
worms have their ftruéture and fituation determined with ag 
much attention and fill as any {pecies of animals whatever. 
It is alfo a very curious fa&, that thofe fpecies of tenia 
which are peculiar to the human race are alfo peculiar to 
particular countries. ‘Thus the vulgaris is moft common 
in Sweden, the lata in Switzerland and Ruffia, and the foli- 
um in Great Britain, Saxony, and [olland. 

The tenia appears deftined to feed upon fuch juicés’ of 

animals as are already animalized, and is therefore moft 
commonly found in the alimentary canal, and in the up- 
per part, where there is the greateft abundance’ of chyle ; 
for chyle feems to be the natural: food of the tenia. As 
it is thus fupported by food which is already digefted, 
it is deftitute of the complicated organs of digeltion. As 
the tenia folium is moft frequent in this country, it may. be 
proper to defcribe it more particularly, ’ 

It is from 3 to 30 feet long, fome fay 6o feet. It is 
compofed of a head, in which is a mouth adapted to drink 
up fluids, and an apparatus for giving the head a fixed fitu- 
ation. The body is compofed of a great number of diftin@ 
piéces articulated together, each Joint having an organ 
whereby it attaches itfelf to the neighbouring part of the 
inner coat of the inteftine.. The joints neareft the head are 
always {mall, and they become gradually enlarged as they 
are farther removed from it; but towards the tail a few of 
the laft joints again become diminifhed in fize. The extre- 
mity of the body is terminated by a fmall femicircular joint, 
which has no opening in it. 

The head of this animal is compofed of the fame kind of 
materials as the other parts of its body ; it has‘a rounded 

P 


Pp Opens 


Pacial canbe pet abrealt of, eta proper ditance,:may be difabled, when the wind is brifk, and that a calm, in confequence of Partial 
rena of and therefore commanded, by the numerous frefh fhips kept to a vizorous cannonade, may render the attack upon more hee of 
a Windward for this purpofe. than three or four of the enemy’s thips impoffible, ps OE 
In all thefe various methods of attack, the fleet making In all the different attacks upon the rear, it has by fome ~ | 
the attack is {uppofed to fail fafter than the other, or at leat been thought a great objet, if praéticable, to throw a ra- 
to come up with it ; and that fo foon as the fhips are enga- king fire into the rear of an enemy’s line of battle, by fhips 
ged, their velocity will confequently be diminifhed.. That be- detached for that purpofe. For if thot, as has been faid, 
ing premiied, 4 more proper mode of attack than any of the can take effet at a diftance of two miles, from this pofition 
preceding will perhaps be as follows : it will furely reach the fixth fhip, if the enemy’s line thal! 
sth, ‘ihe firft or headmott of the fhips intended to make be formed at two cable’s length afunder ; and if formed at 
the attack is to range alongfide of the enemy, and preferve one cable’s length afunder, it may reach and inay cripple the 
that ftation.” ‘he fecond fhip is to make all poflible fail twelfth thip. : 
to luff up and pafs the firlt fhip, which is now {uppofed to We have now given acurfory view of Naval TaGics in 
be engaged, and get alongfide of the laft but one of the its prefent improved ftate ; and fhall take leave of the fub- 
enemy, which fhe is to engage. In like manner, the third ject, with earneltly recommending to our nautical readers 
of the attacking fhips is to get alongfide of the laft but two Mr Clerk’s Effay, which, if allowance be made for the au- 
of the enemy, whom fhe is to engage ; and if it be deemed thor’s peculiarity of ftyle, will furely meet the approbation 
expedient, the fourth, &c. fhip may be engaged. It is, of every officer who wifhes to fee the practice of naval war 
however, evident that this method can only be practifed founded on principles of {cience, 
2 Sige N Ts 4° N 
fadcafter TADCASTER, a town in the Weft Riding of York-  eafe, we may be apt to confider it not only as ufelefs, but Tenia. 
a. fhire, noted for the great plenty of limeftone duz up near it; even as naturally hurtful; but it is impoffible to {uppofe that —~— 
py and for being one of the firft places in which a building was the Benevolent Father of mankind created a fpecies of ani- 
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mouth. See Plate DI. fig. 1, 2. This opening is con- 
tinued by a fhort du& into two canals; thefe canals pals 
round every joint of the animal’s body, and convey the ali- 
ment (fig. 3.). Surrounding the opening of the mouth 
are placed a number of proje&ting radii, which are of a fi- 
brous texture, whofe dire&tion is longitudinal, Thefe radii 
appear to ferve the purpofe of tentacula for fixing the ori- 
fice of the mouth, as well as that of mufcles to expand the 
cavity of the mouth, from their being inferted along the 
brim of that opening: (See fig. 1.) After the rounded 
extremity or head has been narrowed into the neck, as is 
reprefented in fig. 2. the lower part becomes flatted, and 
has two fmall tubercles placed upon each flatted fide; the 


tubercles are concave in the middle, and appear deftined to- 


ferve the purpofe of fuckers for attaching the head more ef- 
fe€tually. ‘The internal ftruéture of the joints compofing 
the body of this animal is partly vafcular and partly cellu- 
lar ; the fubftance itfelf is white, and fomewhat refembles in 
its texture the coagulated lymph of the human blood. ‘The 
alimentary canal paffes along each fide of the animal, fend- 
ing a crofs canal over the bottom of each joint, which con- 
neéts the two lateral canals together. See fig. 3. 

Mr Carlifle, whe gives the beft account of the ftruéture 
and economy of the tenia which we have feen, injefled 
with a coloured fize by a fingle pufh with a fmall fyringe 
three feet in length of thefe canals, in the direGtion from 
the mouth downwards. He tried the inje¢tion the con- 


trary way, but it feemed to be flopped by valves. The 


alimentary canal is impervious at the extreme joint, where 
it terminates without any opening analogous to an anus. 
Each joint has a vafcular joint occupying the middle 
part, which is compofed of a longitudinal canal, from which 
a great, number of lateral canals branch off at right angles. 
"Thefe canals contain a fluid like milk. 


The tania feems to be one of the fimpleft vafeular ani- 


mals in nature. The way in which it is nourifhed is fingu- 
lar ; the food being taken. in by the mouth, paffes into the 
alimentary canal, and is thus made to vilit in a general 
way the different parts of the animal. As it has no.excreto- 
ry duéts, it would appear that the whole of its alimentary 
fluid is fit for nourifhment ; the decayed parts probably. 
diffolve into a fluid which tranfudes through the fkin, which 
is extremely porous. 

This animal has nothing refembling a brain or nerves, and 
feems to: have no organs of fenfe but that of touch. It is 
moft probably propagated by ova, which may eafily pafs 
along the circulating veffels of other animals. We cannot 
otherwife explain the phenomena. of worms being found in 
the eggs of fowls, and in the inteftines of a foetus before 
birth, except by fuppofing their ova to have pafled throuzh 
the circulating veffels. of the mother, and by.this means been 
conveyed to the foetus. 

The chance of an ovum being placed in a fituation where 
it will be hatched, and the young find convenient fubfift- 
ence, muni be very {mall ; hence the neceffity for their being 
very prolific. If they had the fame powers of being pro- 
lific which they. now have, and their ova were afterwards 
very readily hatched, then the multiplication of thefe animals 
would be immenfe, and become.anuifance to the other. parts 
of the creation, 

Another -mode of increafe allowed to tenia (if we.may. 
call it inereafe) is by an addition to.the number of. their 
joints. Lf we confider the. indiyidual. joints as diftiné be- 
ings, it is fo ;.and when we refleét upon the. power of gene- 
ration given toeach joint, it makes this conje¢ture the more 
probable, We can hardly fuppofe that an ovum of a tenia, 
which at its full growth is 30. feet long, and compoled of 
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Tznix opening at its extremity, which is confidered to be its 
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400 joints, contained a young tenia compofed of this num- 
ber of pieces ; but we have feen young tenia not half a foot 
long, and not poffefled of 50 joints, which ftill were entire 
worms. We have alfo many reafons to believe, that when a 
part of this animal is broken off from the reft, it is capable 
of forming a head for itfelf, and becomes an independent 
being. The fimple conftruétion of the head makes its rege- 
neration a much more eafy operation than that of the tails 
and feet of lizards, which are compofed of bones and com- 
plicated veffels; but this laft operation has been. proved 
by the experiments of Spallanzani and many other natural- 
ilis. 

When inteftinal worms produce a difeafed ftate of the 
animal’s body which they inhabit, various remedies are advi- 
fed for removing them; many of which are ineffectual, and 
others very injurious by the violence of their operation. 
Draftic purges feem to operate upon tenia, partly by irri- 
tating the external furiace of their bodies, fo as to make 
them quit their holds, and partly by the violent contractions 
produced in the inteltine, which may fometimes divide the 
bodies of tenia, and even kill them by bruifing. Mr Car- 
lifle propofes the trial of a fimple remedy, which (4 priorz) 
promites to be fuccefsful ; namely, fmall fhocks of eleGtricity 
paffed frequently through the regions of the abdomen; the 
lives of the lower orders of animals feeming to be eafily de- 
ftroyed by {uch thocks of ele€tricity as do not injure the lar- 
ger and more per‘eét animals. 

Plate DI. fig. 1. hows the head of the tenia magnified ; 
the mouth is in the middle of the circular plane, where 
the body becomes flatted and broad ; there are two hollow 
tubercles reprefented by the two dark. fhaded {pots. Fig. 2. 
is the fame head, of its natural biznefs, and which belonged 
to a tenia 20 feet inlength. Fiz. 3. fhows the alimentary 
canals, in a portion of the fame tenia, of their natural big- 
nefs. © The dark-fhaded undulatiny lines are the alimentary 
canals, which are {een to their full extent in this portion of 
the worm. Fig. 4. fhows the middle fyitem of veffels, in 
two joints, which are reprefented by the dark lines. Fig. 5. 
fhows two joints, from one fide of which a flip was torn 
down to fhow the veffels underneath, and alfo the diretion 
of the fibres in the flip, which are accumulated into little 
fafciculi like mufcular fibres. Fig. 6. exhibits three joints, 
having the ducts leading from the lateral ofcula injected 5 
the dark traniverfe lines. leading , from: each ofculum fhow 
the fize, dire@tion, and extent of thefe ducts. Fig. 7. fhows 
the edge of two joints turned forwards, and the appearance 
of the ofcula in this point of view. Fig. 8. reprefents the 
whole of thefe canals in.their relative fituations. 

For a-more complete account of the tenia, we muft refer: 
to Mr Carlifle’s ingenious paper inthe Linnean 'T’ ranfaétions.. 

TAEFETY. or TAFFETA, in.commerce, a fine {mooth. 
filken ftuff, remarkably gloffy. There.are taffetics. of all co- 
Jours, fome plain, and others ftriped with gold, filver, &c. 
others chequered, others flawered, &c.- according to the 
fancy of the workmen,. : 

TAGARA, a city of ancient: India, the metropolis of a. 
large diftriet called Ariaca, which comprehended the greateft. 
part of the Subah of Aurangabad, and the fouthern part of. 
Concan. Arian fays, that it was-fituated about ten days 
journey to the eaftward of Pultanah ;. which,. according to 
the rate of travelling in that country with loaded: carts,. 
might be.about 100 Britifh’ miles. This fixes its fituation 
at Deoghir, a place of great antiquity, and famous through. 
all. India on. account of the pagodas of Eloufa. It is. now. 
called. Doulet-abad. 

TAGETES,:mAny Gop, in botany:: A.genus of plants 
belonging to the clafs of /yngenefia, and order of polygamia 

fuperfiua; and in the natural fyftem ranging under the 49th 
kL. 


order, 
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order, Compofitz, 'The receptacle is naked; the pappus 
confitts of five ereét awns or beards; the calyx is mono- 
phyllous, quinquedentate, and tubular; and there are four 
perfiftent florets of the ray. There are three {pecies, the 
patula, erefta, and minuta; of which the two firft have been 
cultivated in the Britifh gardens, at leaft, fince the year 15.96, 
for it is mentioned in Gerard’s Herbal, which was publifhed 
that year. They are both natives of Mexico. 

The ere&a, or African marygold, has a ftem fubdivided 
and {preading, and has formed itfelf into a great many va- 
rieties: 1. Pale yellow, or brimftone colour, with fingle, 
double, and fiftulous flowers. 2, Deep yellow, with fingle, 
gdouble, and fiftulous flowers. 3. Orange-coloured, with 
fingle, double, and fiftulous flowers. 4. Middling African, 
with orange-coloured flowers. 5. Sweet-fcented African. 
"Thefe are all very fubje& to vary ; fo that unlefs the feeds 
are very carefully faved from the fineft flowers, they are apt 
to degenerate: nor fhould the fame feeds be too long 
fown in the fame garden, for the fame reafon; there- 
fore, thofe who are defirous to have thefe flowers in per- 
feGtion fhould exchange their feeds with fome perfon of 
integrity at a diftance, where the foil is of a different nature, 
at leaft every other year. If this is done, the varieties may 
be continued in perfeGtion. This plant is fo well known as 
to need no defcription. It flowers from the beginning of 
July till the froft puts a flop to it. 

The patula has a fimple ere&t ftem, and the peduncles 
are {caly and multiflorous. 

Tt has been long in the Britifh gardens, where it is di- 
ftinguifhed from the firft by the title of French marygold. 
Of this there are feveral varieties, fome of which have much 
larger flowers than others, and their colour varies greatly : 
there are fome which are beautifully variegated, and others 
quite plain; but as thefe are accidents arifing from culture, 
fo they do not merit farther diftin@ion ; for we have always 
found that feeds faved from the moft beautiful flowers will 
degenerate, efpecially if they are fown in the fame gar- 
den for two or three years together, without changing the 
feed. 

Thefe plants havea ftrong difagreeable fcent, efpecially 
when handled; for which reafon they are not fo greatly 
efteemed for planting near habitations: but the flowers of 
the fweet-fcented fort being more agreeable, are generally 
preferred, efpecially for planting in {mall gardens. 

T'AGUS, the largeft river of Spain; which, taking its 
rife on the confines of Arragon, runs fouth-weft through the 
provinces of New Caltile and Eftremadura; and pafling by 
the cities of Aranjuez, Toledo, and Alcantara, and-then 
croffing Portugal, forms the harbour of Lifbon, at which city 
it is about three miles over ; and about eight or ten miles 
below this it falls into the Atlantic ocean. 

TAHOEREWA, one of the Sandwich iflands. It is 
{mall, deftitute of wood, and its foil fandy and unfertile. It 
is fituated in north latitude 20° 38’, in eaft longitude 203° 
27'. See Coox’s Difcoveries, vol. v. n° 88. and Sanpwicu- 
Iflands. 

TAHOORA, one of the Sandwich iflands in the South 
Sea., It is uninhabited, and lies in north latitude 21° 43’, 
and in eaft longitude 199° 36’. See Sanpwicu-I/lands. 

TAJACU, or Peccary, in zoology, a fpecies of hog. 
See Sus. 

TAl-ovan, ‘the Chinefe name of the ifland of Fermofa. 
‘See Formosa.—Tai-ouan is alfo the name of the capital of 
‘the ifland. 

TAIL, the-train of a beaft, bird, or-fifh ; which in land 
-animals ferves to drive away flies, &c. and in birds and fifhes 
to direét their courfe, and aflift them in afcending or de- 
Acending in the.air or water, 
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Tart, Or FER-TAIL, in law, is a conditional eftate or fee, 
oppofed to fee-fmple. See Frc. 

A conditional fee, at the common law, was a fee reftrain- 
ed to fome particular heirs exclufive of others: as to the 
heirs of a man’s body, by which only his lineal detcendants 
were admitted, in exclufion of collateral heirs; or to the 
heirs male of his body, in exclufion both of collaterals and 
lineal females alfo. It vs called a conditional fee, by reafon 
of the condition eéxprefled or implied in the donation of 
it, that if the donee died without fuch ‘particular heirs, the 
land fhould revert to the donor. For this was a condition 
annexed by law to all grants whatfoever, that on failure 
of the heirs fpecified in the grant, the grant fhould be at 
an end, and the land return to its ancient proprietor. Such 
conditional fees were ftri€tly agreeable to the nature of 
feuds, when they firft ceafed to be mere eftates of life, 
and were not yet arrived to be abfolute eftates in fee- 
fimple. 

With regard to the condition annexed to thefe fees by 
the common law, it was held, that {uch a gift’(to a man and 
the heirs of his body) was a gift upon condition that it 
fhould revert to the ‘donor if the donee had no heirs of his 
body 3 but if he had, it fhould then remain to the donee. 
They therefore called it a fee-/imp/e on condition that he had 
iffue. Now we muft obferve, that when any condition is 
performed, it is thenceforth entirely gone; and the thing to 
which it was before annexed becomes ablolute and wholly 
unconditional. So that as foon’as the grantee had any iffue 
born, his eftate was fuppofed to become abfolute by the per- 
formance of the condition ; at leaft for thefe three purpofes: 
1. To enable the tenant to alienate the land, and thereby to 
bar not only his own iffue, but alfo the donor, of his intereft 
in the reverfion. . 2. T'o. fubje& him to forfeit it for treafo: 
which he could not do till iffue born longer than for his own 
life, left thereby the inheritance of the iffue and reverfion of 
the donor might have been defeated. 3. T'o empower him 
to charge the land with rents, commons, and certain other 
encumbrances, fo as to bind his iffue. And this was thought 
the more reafonable, becaufe, by the birth of iffue, the pof- 
fibilicy of the donor’s reverfion was rendered more diftant 
and precarious: and his intereft feems to have been the only 
one which the law, as it then ftood, was folicitous to proteét, 
without much regard to the right of fucceffion intended to 
be vefted in the iffue. However, if the tenant did not in 
fa& alienate the land, the courfe of defcent-was not altered by 
this performance of the condition: fer if the iffue had af- 
terwards died, and then the tenant or original grantee had 
died, without making any alienation, the land, by the terms 
of the donation, could defcend to none but the heirs of his 
body ; and therefore, in default of them, muft*have reverted 
to the donor. For which reafon, in order to fubje& the 
lands te the ordinary courfe of defcent, the donees of thefe 
conditional fee-fimples took care to alienate as foon as they 
had performed the condition by having iffue ; and afterwards 
repurchafed the lands, which gave them a fee-fimple abfo- 
lute, that would defcend to the heirs general, according to 
the courfe of the common law. - And thus ‘ftood the old 


‘law with regard’te conditional fees: which things, fays Sir 


Edward Coke, though they feem ancient, are yet neceflary 
to be known, as well for the declaring hew the common law 
ftood in fuch cafes, as for the fake of annuities, and fuch- 
like inheritances, as are -not within the ftatutes of entail, and 
therefore remain as the common law. ‘I'he inconveniences 
which attended thefe limited and fettered inheritances were 
probably what induced the judges to give way to this fubtle 
fineffe (for fuch it undoubtedly was), in order to fhorten 
the duration of thefe conditional eftates. 
chand, the nobility, who were willing to perpetuate their 
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But, on the other © 
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procured the flatute of Weflminfter the fecond (com, 
monly called the flatute de donis conditionalilus) to be made; 
which paid a greater regard to the private will and inten. 
tions of the donor, than to the propriety of fuch intentions, 
er any public confiderations whatfoever. ‘This flatute re- 
vived in fcme fort the ancient feodal reftraints which were 
originally laid cn alienations, by caCting, that from thence- 
forth the will of the donor be obierved # and that the tene- 
ments fo given (to a man and the heirs of his body) fhould 
at all events go to the iffue, if there were any ; or if none, 
fhould revert to the donor. 

Upon the conftruétion of this aét of parliament, the 
judges determined that the donee had no longer a condi- 
tional fee fimple, which became abfolute and at his own dif- 
pofal the infant any iffue was born; but they divided the 
eftate into two parts, leaving in the donee a new kind of 
particular eflate, which they denominated a fee-tail; and 
vefting in the donor the ultimate fee-fimple of the land, ex- 
pe@tant on the failure of iffue; which expectant eftate is 
what we now call a reverfion. And hence it is that Little- 
ton tells us, that tenant in fee-tail is by virtue of the ftatute 
of Weitminfter the fecond. ‘lhe expreffion fee-tai/, or feo- 
dum talhatum, was borrowed from the feudifts (fee Crag. 
l.s.t.10.§ 24, 25.),among whom it fignified any mutilated 
or truncated inheritance, from which the heirs-general were 
cut off; being derived from the barbarous verb taliare, to 
cut; from which the French ¢ailler and the Italian tagliare 
are formed, (Spelm. Glof 531.). 

Having thus fhown the original of eftates tail, we now 
proceed to confider what things may or may not be entailed 
under the flatute de donis. ‘I'enements is the only word 
ufed in the ftatute: and this Sir Edward Coke expounds to 
comprehend all corporeal hereditaments whatfoever; and alfo 
all incorporeal hereditaments which favour of the realty, that 
is, which iffue out of corporeal ones, or which concern or 


are annexed to or may be exercifed within the fame; as 


rents, eftovers, commons, and the like... Alfo offices and 
dignities, which concern lands, or have relation to fixed and 


certain places, may be entailed. But mere perfonal chattels, 


which favour not at all of the reality, cannct be entailed. 
Neither can an office, which merely relates to fuch perfonal 
chattels; nor an annuity, which charges only the perfon, 
and not the lands of the granter. But in thefe laft, it grant- 
ed to a man and the heirs of his body, the grantee hath fiill 
a fee conditional at common law as before the ftatute, and 
by his alienation may bar the heir or reverfioner. An eftate 
to a man and his heirs for another’s life cannot be entailed ; 
for this is ftri@tly no elftate of inheritance, and therefore not 
within the ftatute de donis, Neither can a copyhold eflate 
be entailed by virtue of the ftatute; for that would tend to 
encroach upon and reftrain the will of the lord: but, by the 
Special cufom of the manor, a copyheld may be limited to 
the heirs of the body; for here the cuftom afcertains and 
and interprets the lord’s will. 

As to the feveral {pecies of eflates-tail, and how they are 
refpectively created; they are either general or {pecial. 
Lail-general is where lands.and tenements are given to one, 
and the heirs of his bedy begotten: which is called tai/- 
general; becaufe, how eften foever fuch donee in tail be 
married, his iffue in general, by all and every: fuch marriage, 
is, in fueceffive order, capable of inheriting the eftate-tail 
per formam doni. ‘Tenant in tail-/pecial is where the gift is 
reflrained to certain heirs of the donee’s body, and does not 
go to all of them in general. And this may happen feveral 
ways. We thall inftance in only one; as where lands and 
tenements are given to a man_and the heirs of his body, on 
Mary his now wife to be begotten. Here no iffue can in- 
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herit but fuch fpecial iffue as is engendered between then 
two; not fuch as the hufband may have by another wife ; 
and therefore it is called /pecta/ tail, And here we may ob- 
ferve, that the words ot inheritance (to him and his heirs) 
give him an eftate in fee ; but they being heirs to be by him 
begotten, this makes it a fee-tail; and the perfon bein alfo 
limited, on whom {uch heirs fhall be begotten (viz. Mary his 
prefent wife), this makes it a fee-tail {pecial. 

Eftates in general and fpecial tail are farther diverfiSed 
by the diftinétion of fexes in fuch entails ; for both of them 
may either be in tail male or tail female. As if lands be 
given to a man, and his heirs-male of his body begotten, 
this is an eftate in tail male general; but if to a man, and 
the heirs-female of his body on his prefent wife begotten, 
this is an eftate in tail female fpecial. And in cafe of an 
entail male, the heirs-female fhall never inherit, nor any de- 
rived from them; nor, e conver/o, the heits-male in cafe of 
a git in tail female. ‘Thus, if the donee in tail male hath 
a daughter, who dies leaving a fon, fuch grandion in this 
cafe cannot inherit the eftate-tail ; for he cannot deduce his 
defcent wholly by heirs-male. And as the heir-male muft con- 
vey his defcent wholly by males, {o muft the heir-female wholly 
by females. And therefore if a man hath two eftates-tail, the 
one in tail male and the other in tail female, and he hath iffue 
a daughter, which daughter hath iffue a fon; this grandfon 
can fucceed to neither of the eflates, for he cannot convey 
his defcent wholly either in the male or female line. 

As the word heirs is neceflary to create a fee, fo, in far- 
ther imitation of the ftri€@inefs of the feodal donation, the 
word 4ody, or fome other words of procreation, are neceflary 
to make it a fee-tail, and afcertain to what heirs in particu- 
lar the fee is limited. If, therefore, either the words of 
inheritance or werds of procreation be omitted, albeit the 
others are inferted in the grant, this will not make an eftate- 
tail. Asif the grant be to a man and the iflue of his body, 
toa man and his feed, to a man and his children or offspring 5 
all thefe are only eftates for life, there wanting the words 
of inheritance, ‘ his heirs.?? So, on the other hand, a gift 
to a man, and his heirs male or female, is an eftate in fee- 
fimple and not in fee-tail; for there are no words to afcer- 
tain the body out of which they fhall iffue. Indeed, in laft 


wills and teltaments, wherein greater indulgence is allowed,. 


an eftate-tail naay be created by a devife to a man and his 
feed, or to a man and his heirs-male, or by other irregular 
modes of expreffion. 

There is {till another fpecies of entailed eftates, now indeed 
grown out of ufe, yet ftill capable of fubfitting in law; which 
are eftates in libero maritagio, or FRANKMARRIAGE. See 
that article, 


‘The incidents to a tenancy in tail, under the ftatute- 


Weitminfter 2. are chiefly thefe: 1. Uhat a tenant in tail 
may commit walte on the eftate tail, by felling timber, pul- 
ling down honfes, or the like, without being impeached or 
called:to account for the fame. 2. That the wife of the 
tenant in tail fhall have her dower, or thirds, -of the eftate- 
tail. 3. That the hufband of a female tenant in tail may 
be tenant by the curtefy of the eftate-tail. 4. That an. 
eftate-tail may be barred, or deftroyed, by a fine, by a com. 
mon recovery, or by lineal warranty defcending with affets 
to the heir. See Assers. 

‘Uhus much for the nature of eftates-tail: the eftablith- 
ment of which family-law (as it is properly ftyled by Pi- 
gott ) occafioned infinite difficulties and difputes. Children 
grew difobedient when they knew they could not be fet 


afide: farmers. were ouftéd of their leafes made by tenants. 


in tail; for if fuch leafes had been valid, then, under co- 
lour of long leafes, the iflue might have been virtually dif- 
inherited :. credicors were defrauded of their debts ; for, if 
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a tenant in tail could have charged his eftate with their 
payment, he might alfo have defeated his iffue, by mortga- 
ging it for as much as it was worth: innumerable latent en- 
tails were produced to deprive purchafers of the lands they 
had fairly bought ; of {uits in confequence of which, our 
ancient books are full: and treafons were encouraged, as 
eftates-tail were not liable to forfeiture longer than for the 
tenant’s life. So that they were i:ftly branded as the fource 
of new contentions and milchiefs unknown to the common 
law ; and almoft univerfally confidered as the common grie- 
vance of the realm. But as the nobility were always fond 
of this ftatute, becaufe it preferved their family-eftates from 
forfeiture, there was little hope of procuring a repeal by the 
leziflature ; and therefore, by the connivance of an a€tive 
and politic prince, a method was devifed to evade it. 

About 200 years intervened between the making of the 
flatute de donis, and the apvlication of common recoveries 
to this intent, in the 12th year of Edward 1V.; which 
were then openly declared by the judges to be a fufficient 
bar of an eftate tail. For though the conrts had, fo long 
before as the reign of Edward III. very frequently hinted 
their opinion that a bar might be effeéted upon. thefe prin. 
ciples, yet it was never carried into éxecution ; till Edward 
IV. obferving (in the difputes between the houfes of York 
and Lancafter) how little effet attainders for treafon had 
on families whofe eftates were prote&ted by the fanCtuary of 
entails, gave his countenance to this proceeding, and fuf- 
fered ‘Taltarum’s cafe to be brought before the court: 
wherein, in confequence of the principles then laid down, it 
was in effe@ determined, that a common recovery fuffered 
by tenant in tail fhould bevan effeCtual deftru&tion thereof. 
Thefe common recoveries are fictitious proceedings, intro- 
duced by a kind of pia fraus, to elude the ftatute de donis, 
which was found fo intolerably mifchievous, and which yet 
one branch of the legiflature would not then confent to repeal: 
and that thefe recoveries, however clandeftinely begun, are 
now become by long ufe and acquiefcence a moft common 
affurance of lands ; and are looked upon as the legal mode 
of conveyance, by which a tenant:in tail may difpofe of his 
lands and tenements: fo that no court will fuffer them to 
be fhaken or reflected on, and even a&ts of parliament have 
by a fide-wind countenanced and eftablifhed them. 

This expedient having greatly abridged eftates-tail with 
regard to their duration, others were foon invented to {trip 
them of other privileges. The next that was attacked was 
their freedom from forfeitures for treafon. For, notwith- 
flanding the large advances made by recoveries, in the com- 
pafs of about threciiore years, towards unfettering thefe in- 
heritances, and thereby fubjeGting the lands to ‘for telbane; 
the rapacious prince then reigning, finding them frequent- 
ly refettled in a fimilar manner to: fuit the convenience of 
families, had addrefs enough to procure a ftatute, whereby 
all eftates of inheritance (under which general words eftates- 
tail were covertly included) are declared to be forfeited to 
the king upon any conviction of high-treafon. 

The next attack which they fuffered, in order of time; 
was by the ftatute 32 Hen. VIII. c. 28. whereby certain 
eafes made by tenants in tail, which do not tend to the 
prejudice of the iffue, were allowed to be good in law, and 
to bind the iffue in tail But they received a more violent 
blow in the fame feffion of parliament, by the conftruCtion 
put upon the ftatute of fines, by the ftatute 32 Hen. VIII. 
ce. 36. which declares a fine duly levied by tenant in tail to 


be a complete bar to him and his heirs, and: all other perfons. 


claiming under fuch entail. ‘Uhis was’ evidently agreeable 
to the intention of Henry VII. whofe policy it was. (be- 
fore common recoveries had obtained their full ftrength and 
authority) to lay tharoad as open as‘poffible to the aliena- 
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tion of landed property, in order to weaken the overgrown 
power of his nobles. But as they, from the oppofite rea- 
fons, were not eafily brought to confent to fuch a _provi- 
fion, it was therefore couched, in his a&t, under covert and 
obfcure expreffions, And the judges, though willing to 
conitrue that ftatute as favourably as poffible for the defeats 
ing of entailed eftates, yet hefitated at giving fines fo exten- 
five a power by mere implication, when the ftatute de donis 
hed exprefsly declared that they fhould not be a bar to eftates- 
tail. But the ftatute of Henry VIII. when the doétrine of 
alienation was better received, and the will of the prince 
more implicitly obeyed than before, avowed and eltablifhed 
that intention. Yet, in order to prelerve the property of 
the crown from any danger of infringement, all eftates.tail 
created by the crown, and of which the crown has the re- 
verlion, are excepted out of this ftatute. And:the fame 
was done with regard te common recoveries, by the ftatute 
34 and 35 Hen. VIII. c 20. which enadts, that no feign- 
ed recovery had again{t tenants in tail, where the eftate was 
created by the crown, and the remainder or reverlion con- 
tinues ftill in the crown, fhall be of any force and effect. 
Which is allowing, indireCtly and collaterally, their full 
force and effect with refpect to ordinary eftates tail, where 
the royal prerogative is not concerned. 

Laltly, by a ftatute of the fucceeding year, all eftates-tail 
are rendered liable to be charged for payment of debts due 
to the king by record or fpecial contract; as fince, by the 
bankrupt-laws, they are alfo fubjeéted to be fold for the 
debts contracted by a bankrupt. And, by the conftruc- 
tion put on the ftatute 43 Eliz. c. 4. an appointment by 
tenant in tail of the lands entailed to a charitable ufe is 
good without fine or recovery. 

Eftates-tail being thus by degrees unfettered, are now 
reduced again to almoft the fame ftate, even before iflue 
born, as conditional fees were in at common law, after the 
condition was performed by the birth of iffue. For, firkt, 
the tenant m tail is now enabled to alienate his lands and te- 
nements by fine, by recovery, or by certain other means ¢ 
and thereby to. defeat the intereft as well of his own :flue, 
though unborn, as alfo ofsthe reverfioner, except in the cafe 
of the crown: fecondly, he is now liable to forfeit them for 
hich treafon ; and, laftly, he may charge them with reafon- 
able leafes, and alfo with fuch of his debts as are due to the 
crown on {pecialties, or have been contracted with his fel- 
low-fubjeéts in a courfe of extenfive commerce. 

TAILZIE, in Scots law, the fame with Tar. 
Law, N? clxxx. 9. 

‘ALAPOINS or Tatopins, priefts of Siam.—They 
enjoy great privileges, but are enjoined celibacy and autte- 
rity of life. They live in monafteries contiguous to the 
temples: and what is fingular, any one may enter into the 
priefthood,. and after a certain age may quit it to marry, 
and return to fociety. There are talapoinefles too, or nuns,. 
who live in the {ame convents, but are not admitted till they 
have pafled their fortieth year. ‘The talapoins educate chil- 
dren ; and at every new and full moon explain the precepts. 
of their religion in their temples; and during the rainy 
feafon they preach from fix in the morning’till noon, and. 
trom one in the afternoon till five in the evening. They 
drefs in a very mean garb, go bareheaded and barefooted ;: 
and no perfon is admitted among them who is not well fkil- 
led in the Baly language. 

They believe that the univerfe is estat ; but admit that 
certain parts of it, as this world, may be deftroyed. and 
again regenerated,. ‘hey believe in a univerfal pervading 
{pirit, and in the immortality and tran{mig ration of the foul; 
but they extend this laft doctrine, not only to all baila, 
but to vegetables and. rocks, ‘They. have their good and 
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evil genii, and particular local deities, who prefide over fo- 
yefts and rivers, and interfere in all fublunary affairs. 

‘For the honour ef human nature, we are happy to find fo 
pure a fyltem of morality prevail among thefe people: It 
not only forbids its followers to do ill, but enjoins the ne- 
ceffity of doing good, and of ftifling every improper thought 


vor criminal ‘defire. 


Thofe who with to perufe a more particular account of 


the talapoins, may confult Voyage de M. de la Loubere ; 


Sketches relating to the Hiftory, &c. of the Hindoos; er 
Payne’s Geography. 

TALC, in mineralogy, a fpecies of foffil arranged under 
the magnefian earths. In Magellan’s edition of Cronftedt’s 
Mineralogy, it is confidered as a fpecies of Mica, and has 
accordingly been mentioned ‘by us under that article. On 
the other hand, Dr Kirwan has claffed the mica under the 
filiceous earths, while he places talc under the magnefian. 
According to the analyfis of Dr Kirwan, “ talc confifts of 
pure magnefia, mixed with nearly twice its weight of filex, 
and lefs than its own weight of argil,”” It is compofed of 
broad, flat, and {mooth lamina, or plates. ‘There are two 


varieties of it, the Venetian talc and Mufcovy talc; for the 


difference of which, fee the article Mica. 

The Venetian talc has not derived its name from being a 
produétion of the territories of Venice (for it is not often 
to be met with in that country), but probably from being 
an article of Venetian commerce. It abounds in England, 
Norway, Hungary, Bohemia, Spain, and in many countries 
of Afia. Venice talc, with half its weight of alkaline falt, 
may, ina ftrong fire, be brought into perfect fufion, though 
sot to perfect tranfparency : with equal its weight, or lefs, 
of borax, it runs into a beautiful, pellucid, greenifh yellow 
glafs. ‘Talc does not melt with any other earth, nor even 
ake or cohere with any but the argillaceous : Mixtures of it 
with them all are neverthelefs brought into fufion by a re- 
markably lefs quantity of faline matter than the ingredients 
feparately would require. Thus equal parts of talc and 
chalk, with only one-fourth their weight of bovax, melt in 
no very vehement heat into a fine tranfparent greenith glafs, 
of confiderable hardnefs and great luftre. On fubftituting 
gypfeous earths to chalk, the fufion was as eafy, and the 
glafs as beautiful ; in colour not green, but yellow like the 
topaz. Talc, with half its weight of fand, and a quantity 
of nitre equal to both, yielded alfo a tranfparent topaz yel- 
low glafs. Several further experiments on talc may be {een 
in a memoir by Mr Pott in the Mem. de 1’ Acad. de Berlin, 
1746. 

ee talc, called alfo lapis [pecularis, is found in many 
parts. ‘The ifland of Cyprus abounds with it. It is very 
common alfo in Ruflia, and has of late been difcovered to 
abound in the Alps, the Apennines, and many of the moun- 
tains of Germany. It is imported in large quantities into 
England, and is ufed by the lanthorn-makers inftead of horn 
gn ‘their nicer works; by the painters to cover miniature 
pictures and by the :microfcope-makers to preferve {mall 
«objets for.viewing by glaffes. ‘Lhe ancients ufed it inftead 
of glafsin their windows, Some take the lapis {pecularis to 
have been a fpecies of gyp{um, and compofed of the acid of 
witriol and calcareous earth. It came into ufe at Rome in 
the age of Seneca*; and foon after its introduction was ap- 
plied not onlyto lighten apartments, but to protect fruit- 
trees from the feverity of the weather; and it as recorded, 
that the emperor Tiberius was enabled, principally by its 
means, to have cucumbers at ‘his table during almolt every 
month in the year. Dr Watfon apprehends it is ftill ufed 
in fome countries in the place of glafs:. however, it is well 
known, that it was fo ufed in the time of Agricola; for he 
mentions} two churches in Saxony which were lighted by it. 
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Agricola efteemed it to have been a {pecies of platter-ftone ; Talent 
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and in {peaking of it he remarks, that though it could bear, 
without being injured, the heat of fummer and the cold of 
winter, yet the largeft maffes of it were wafted by the rain. 
It differs from plafter-ftone in this property,» that it does 
not, afterybeing calcined and wetted with water, {well and 
concrete into a hard ftony fubftance *. 

Although we have treated of Mufcovy talc and lapis {pe- 
cularis as the fame, we are not ignorant that a diftinc- 
tion has been made between them by fome chemitts: 
but as we have found a greater degree of confufion on this 
fubje& in feveral valuable fyftems of mineralogy than we 
had reafon to expeét, we continue the old names as formerly, 
till a more fatisfaGtory analyfis make it proper to apply them 
differently. 

Talc is employed, in thofe places where it is found in any 
confiderable quantity, in compofitions for earthen veflels ; 
and by fome for tefts and cupels. From its fmoothnefs, 
unctuofity, and brightnefs, it has been greatly celebrated as 
a cof{metic ; and the chemifts have fubmitted it to a variety 
of operations, for procuring from it oils, falts, tinétures, 
magifteries, -&c.: for that intention. But all their labours 
have been in vain; and all the preparations fold under the 
name of talc have either contained nothing of that mineral, 
or only a fine powder of it. 

TALENT, fignifies both a weight and a coin very com. 
mon among the ancients, but very different among different 
nations. 

The common Attic talent of weight contains 60 Attic 
minz, or 6000 Attic drachme ; and weighed, according to 
Dr Arbuthnot, 56 lbs. 11 oz. 174 gr- Englifh troy weight. 
There was another Attic talent, by fome faid to confift of 
80, by others of 100 ming. ‘The Egyptian talent was 80 
minz ; the Antiochian alfo 80; the Ptolemaic of Cleopa- 
tra 862; that of Alexandria 96; and the Infular talent 
120. Inthe valuation of money, the Grecian talent, accord- 
ing to Dr Arbuthnot, was equal to 60 mina, or, reckoning 
the mina at L.3: 4:7, equal to L. 193, 158: The Syrian 
talent in this valuation confifted of 15 Attic mine; the 
Ptolemaic of 20; the Antiochian of 60; the Euboic of 60; 
the Babylonic of 70; the Greater Attic of 80; the Tyrian 
of 80; the Eginean of 100; the Rhodian of 100; and the 
Egyptian.of 80 minx. ¢ 

There is another talent much more ancient, which Dr 
Arbuthnot calls the Homeric talent of gold, which feems to 
have weighed fix Attic drachms or three darics, a daric 
weighing very little more than a guinea. According to 
this talent, fome reckon the treafure of king David, parti- 
cularly that mentioned 1 Chron. xxii. 14. which, according 
to the common reckoning, would amount in gold taleats 
to the value of L. 547,500,000, and the filver to above 
L. 342,000,000 ; ‘or, reckoning according to the decuple 
proportion of gold to filver, the two fums would be equal. 
As David reigned in Juda after the fiege of ‘l'roy, it is not 
improbable but Homer and he might ufe the fame numeral 
talent of gold. 

Among the Romane there were two kinds of talents, the 
ittle and the great talent: the little was the common talent ; 
and whenever they fay fimply talentum, they are to be un- 
derfteod of this. The little talent was 60 mine or Roman 
pounds ; the mina or pound eftimated at 100 drachmez or 
denarii: it was alfo eftimated at 24 great felterces, which 
amounted to 60 pounds. 

‘The great talent exceeded the lefs by one-third part. 
Budzus computes, that the little talent of filver was worth 
L. 75 Sterling, and the greater L. 99 :6: 8 Sterling. ‘The 
greater of gold was worth L.1125 Sterling. 

TALENT, as a {pecies or money, among the Hebrews, 

was 
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acotiut was fometimes ufed for a gold coin, the fame with the fhe- 


ally. 


kel of gold, called alfo fater, and weighing only 4 drachms, 
The Hebrews reckoned by thefe talents as we do by pounds, 
Sec. ‘Thus a million of gold, or million of talents of gold, 
among them, was a million of fhekels or nummi; the num- 
mus of gold being the fame weight with the fhekel, viz. 
four drachms. . 

But the Hebrew talent weight of filver, which they call- 
ed cicar, was equivalent to that of 3000 fhekels, or 113 Ib. 
10 oz. tdwt. 103 gr. Englifh Troy weight, according to 
Arbuthnot’s computation. 

TALIACOTIUS (Gafpar), chief furgeon to the great 
duke of Tufcany, was born at Bogonia in Italy in 1553. 
He wrote a Latin treatife intitled Chirurgia Nota de Curtis 
Membris, in which he teaches the art of engrafting nofes, 
ears, lips, &c. giving reprefentations of the inftruments and 
proper bandages ; though many are of opinion that he never 
put his art in praétice. However, his doétrine is not fingu- 
lar; for he fhows that Alexander Benediétus, a famous chi- 
rurgical writer, defcribed the operation before. 

TALLIO (éex talionis ), a fpecies of punifhment in the 
Mofaic law, whereby an evil is returned fimilar to that com- 
mitted againft us by another ; hence that expreflion, “* Eye 
for eye, tooth for tooth.” This law was at firft inferted in 
the 12 tablesafnongft the Romans; but afterwards fet afide, 
and a power given to the pretor to fix upon a fum of money 
for the damage done. 

‘TALISMANS, magical figures cut or engraved with 
fuperftitious obfervations on the charaéterifms and configu- 
rations of the heavens, to which fome aftrologers have attri- 
buted wonderful virtues, particularly that of calling down 
celeftial influences. The talifmans of Samothrace, fo famous 
of old, were pieces of iron formed into certain images, and 
fet in rings; thefe were: efteemed_prefervatives againit all 
kinds of evils. ‘There were likewife talifmans: taken from 
vegetables, and others from minerals. 

TALLAGE (‘a//agium), from the French taillé, is -meta- 
phorically ufed for a part: or fhare of a man’s {ubftance carved 
out of the whole, paid by way of tribute; toll). or: tax. 

TALLOW, in commerce, the fatof certain animals melt: 
ed and clarifted. It is procured from moft animals, but 
chiefly from bullocks, fheep, hogs, and bears. Some kinds 
of tallow are ufed’as unguents in medicine, fome for making 
foap and dreffing leather, and fome for making candles. See: 
CHEMISTRY, 1 1429. 

Tattow Treev See Croron. 

TALLY, is-a ftick cut in two parts; on each whereof ig 
marked, with notclies or otherwile, what is-due between 
debtor and creditor, as now ufed by brewers; &c. And this 
was the ancient way of: keeping all accounts, one: part being 
kept by the-creditor, the other by the debtor, &c. Hence: 
the tallier of: the exchequer, whomy we: now call the ted/er. 
But there are two kinds of'tallies mentioned in our ftatutes 
to have been long-ufed in the exchequer. The one is term- 
ed tallies of debt, whichy are in: the-nature.of an acquittance 
for debts-paid to the king, on- the payment whereof. thefe 
tallies are delivered to the debtors, who carrying them to the. 
clerk-of ‘the pipe-office, have there an acquittance in pareh- 
ment for their full difeharge. ‘The other are: tallies of re 
ward or allowance, being made to fheriffs of counties as a 
recompenfe for fuch matters as they have performed.to their 
charge, or-fuch money-as is caft upon them in their accounts 
of courfe, but not leviable, &c.. In the exchequer there is 
a tally-court, where attend the two deputy-chamberlains of 
the exchequer-and the tally-cutter : and’ a tally~is yenerally: 


the king’s:acquittance for money paid or lent, and has writ: 


ten ow it words proper to exprefs.on what occafion the mo- 
ney is received. 
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T'azir- Man, 2 perfon that fells or lets goods, 
to be paid by fo much a-week. 

TALMUD, a colleGtion of Jewith traditions. ‘There 
are two works which bear this name, the Talmud of Jeru- 
falem, and the Talmud of Babylon, Each of thefe are. 
compofed of-two parts; the Mifhna, which is the text, and 
is common to both, and the Gemara or commentary. See 
Misuna and GEMARA- 

‘The Mifhna, which comprehends all the laws, inftitutions, 
and rules of life which, befide the ancient Hebrew {crip- 
tures, the Jews thought themfelves bound to obferve, was 
compofed, according to the unanimous teftimony of the 
Jews, about the clofe of the fecond century. It was the 
work of Rabbi Jehuda (or Juda) Hakkadofh, who was 
the ornament of the fchool at Tiberias, and is faid to have 
occupied him forty years. The commentaries and additions 
which fucceeding Rabbis made were collected by Rabbi Jo- 
chanan Ben Eliezer, fome fay im the 5th, others fay in the 
6th, and others in the 7th century, under the name of Ge- 
mara, that is, completion ; becaufe it completed the Talmud, 
A fimilar addition was made to the Mifhna by the Babylo- 
nih doétors in the beginning of the 6th century according 
to Enfield, and in the 7th according to others. 

The Mithna is divided into fix parts, of which every one 
which is intitled order is formed of treatifes, every treatile- 
is divided into chapters, and every chapter into mifhnas or 
aphorifms. In the fir part is difcuffed whatever relates tor 
feeds, fruits, and trees: in the /econd feafts:.in the third 
women, their duties, their diforders, marriages, - divorces, 
contraéts, and nuptials : in the fourth are. treated the dama~- 
ges or loffes fuftained by beafts or men, of thins found, de~ 
pofits, ufuries, rents, farms, partnerfhips in commerce, inhe-- 
ritance, fales and purchafes, oaths, witnefles,. arrefts, idola- 
try ; and here are named thofe by whom the oral law was 
received and preferved: in the fifth part are noticed what 
regards facrifices and holy things: and the fxth treats om 
purifications, veflels, furniture, clothes, houfes, leprofy,- 
baths, and numerous other articles: All this forms.the Mith- - 
na.. 

As the learned reader may wifh to obtain fome notion of 
rabbinical compofition. and judgment, we-fhall gratify his~ 
curiofity fufficiently by the following fpecimens “ Adam’s- 
body was:made of the earth of Babylon, his dead of the land-- 
of Ifrael, his other:members of- other parts of the world. 
R. Meir thought he was compat of the earth gathered out: 
of the whole earth;:as-it is written, thine eyes did fee my fub- 
flance.. Now itis elfewhere written, the eyes of the Lord are 
over all the earth: R. Aha exprefsly marks the twelve hours ° 
in which his various parts were formed. His -ftature. was « 
from one-end of the world to the other ; and it was for his - 
tranfgreffion that the Creator; laying his hand in: anger on 
him, leffened him; for before (fays R. Eleazar), ¢ with his: 
hand he reached-the firmament.’ R. Jehuda thinks his fin. 
was herefy ;-but- R. Lfaac. thinks that ‘ it was nourifhing 
his forefin.’? 

The-Talmud of Babylon -is moft valued by the Jews 3: 
and this is the book which they-mean to exprefs when they 
talk of the. Talmud: in general. An.abridgment of it -was-- 
made by: Maimonides-im the 12th century, in which he re- 
je€ted fome of its greateft abfurdities. The Gemara is ftuf-. 
fed with dreams and chimeras, with many.ignerant and im- 
pertinent queftions, and the.ftyle very coarfe.. The Mithna 
is written in a ftyle comparatively pure, and may be very 
ufeful in explaining paflages of the New Teltament where 
the -phrafeology: is fimilare This is indeed the only-ufe to 
which Chriftians can. apply it; but this renders it..valuable, 
Lightfoot has judicioufly availed himfelf of {uch information 


as he could derive from it... Some of the popes, with a bar. 
barous s 
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baroug zeal, and a timidity of {pirit for the fuccefs of the 
Chriftian religion,’ which the belief of its divinity can never 
excufe, ordered great numbers of the l'almud to be burned. 


\emenmeme Gresory IX. burned about 20 cart-loads, and Paul IV, 


ordered 12,000 copies of the.'Talmud to be deftroyed. 

The laft edition of the Talmud. of Babylon, printed at 
Amitterdam, is in 12 vols folio. The Talmud of Jerufalem 
is in one large folio. 

T4LPA, the more; a genus of quadrupeds belonging 
to the order of fere and clafs of mammalia. It has fix une- 
qual foreteeth in the upper jaw, and eight in the lower; 
one tufk on each fide in each jaw; feven grinders on each 
fide above, and fix below. ‘here are feven {pecies; the 
European, the flava or American, the criftata, longicaudata, 
fufca, rubra, and aurea. 

The European mole is the only fpecies of this animal 
found in Britain. There are feveral varieties of it; the 
black, the variegated, the white, and the grey mole. This 
{pecies inhabits the whole of Europe except Ireland, where 
it is faid no. moles are found. It is alfo common in the 
northerly parts of Afia and Africa. It chiefly frequents 
moift fields that are expofed to the fun, meadows, and gar- 
dens; through thefe it conftruéts fubterraneous reads or gal- 
leries in every dire@tion in fearch of worms, on which and 
the larve of infeéts it feeds, and not at all on vegetables, 
though it does great damage by loofening the roots of plants, 
it is moft active in its operations before rain, becauie then 
the worms are in motion. ‘I'he penis of the male is exceed- 
ingly long in proportion; they feem to pair and propagate 
in fpring, the female bringing four or five young at a birth, 
which are placed in nefts made of mofs, leaves, and dried 
grafs, under the largeft hillocks of the field ; thefe are con- 
ftructed with wonderful ingenuity, confifting of an interior 
hillock, furrounded with a ditch, which communicates with 
feveral yalleries, on purpofe to carry off the moifture; and 
the neft is covered over with a dome of earth, like the flat 
arch of an oven. Moles are deftroyed by means of a patte 
compofed of. palma-chrifti and white hellebore, or by flood- 
ing the fields which they infeft ; though, in the latter cafe, 
they fometimes efcape by afcending trees. 

This fpecies is five inches and three quarters in length, 
and its tail is about one inch long. It has a large head, 
without any external ears, and eyes fo very fmall and fo 
completely hid in the fur as to make it vulgarly believed 
that it has none. As it lives entirely below ground, it has 
certainly. no occafion for eyes like other quadrupeds ; and 
as it probably finds its food by its fenfe of {mell, which is 
acute, its eyes may ferve merely as a fafeguatd to warn it 
when it. happens to emerge from the ground to return to its 
fubterraneous dwelling. ‘This warning: may be given by the 
light falling upon its eyes, which may produce a painful 
fenfation. -For the truth of this conjecture, however, we 
mult refer to the anatomift, who might eafily determine, 
from the ftruéture of the eyes, what purpofe they are titted 
to ferve. 

TTAMANDAJ, in zoology. See Myrmecoruaca. 

TTAMARINDUS, the ramarinp-tTreB, in botany: A 
genus of plants arranged by Linnzus under the clafs of éri- 
andria and order of monogynia ; but Woodville, Schreber, 
and other late botanifts, have found that it belongs to the 
clafs of monodelphia and order of triandria. In the natural 
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fyftem it is ranked under the lomentacee. ‘here ta only one 
fpecies, the iadicay which is a native of both Indies, of A- 
merica, of Arabia, and Egypt, and was cultivated in Bri- 
tain before the year 16 3. 

The tamarind-tree rifes to the height of 30 or 40 feet, 
fending off numerous large branches, which {pread to acon. 
fiderable extent, and have a beautiful appearance ; the trunk 
is erect, and covered with rough bark, of a greyifh or ath- 
colour ; the leaves are {mall and pinnated, and of a yellowith 
green colour: the flowers refemble the papilionaceous kind, 
and grow in lateral clufters: the calyx confitts of four leaves, 
and the corolla of three petals, which are of a yellowifh hue, 
and are beautifully diverlified with red veins: the fruit is a 
pod of a roundifh compreffed form, from three to five inches 
long, containing two, three, or four feeds, lodged in a dark 
pulpy matter. ‘I'he flowers appear, according to Jacquin, 
in Ogtober and November; but, according to Dr Wright, 
they continze during the whole of June and July, and 
then drop off, 

‘Che pulp of the tamarind, with the feeds conne@ed to- 
gether by numerous tough {trings or fibres, are brought to 
us freed from the outer thell, and commonly preferved in 
fyrup. According to Long, tamarinds are prepared for 
exportation at Jamaica in the following manner: ‘ The 
fruit or pods are gathered (in June, July, and Augafl) when 
full ripe, which is known by their fragility or eafy breaking 
on {mall preffure between the finger and thumb. The fruit, 
taken out of the pod, and cleared. from the fhelly frayments, 
is placed in layers in a cafk; and boiling fyrup, jut before it 
begins to pranulate, is poured in, till the cafk is filled: the 
fyrup pervades every part quite down to the bottom, and 
when cool the cafk is headed for fale”? He oblerves, that 
the better mode of preferving this fruit is with fugar, well 
clarified with eggs, till a tranfparent fyrup is formed, which 
gives the fruit a.much_ pleafanter flavour: but as.a princi- 
pal medicinal purpofe of the pulp, depends, upon its acidity, 
which as thus counteraéted. by the admixture of fuyar, it 
would therefore be of more utility if always: imported here 
in the pods. The fruit produced. in the Eaft Indies is more 
efteemed than that of the Welt, and eafily to be diftineuifh- 
ed by the greater-length of the pods, and the pulp being 
dryer and of a darker colour. . 

Ujes.. This fruit, the ufe of which was firft learned of 
the Arabians, contains a larger proportion of acid, withthe 
faccharine matter, than is ufually found in the frudus acido= 
dulcis, and is therefore not only employed as a laxative, but 
alfo for abating thirft and heat in various inflammatory com- 
plaints; and for correcting putrid diforders, efpecially thofe 
of'a bilious kind; in which the cathartic, antileptic, and re- 
frigerant qualities of the fruit have been found equally ufe- 
ful, When intended merely as a laxative, it, may be of ad- 
vantaye to join it with manna, or purgatives of afweet kind, 
by which its ufe is rendered fafer and more effectual. Three 
drachms of the pulp are ufually fufficient to open the body; 
but to. prove mederately cathartic, one or two ounces are 
required. It is an ingredient in ele@uarium e caffia, and elec 
tuarium e Jenna or lenitive eleCtuary (a). 

We are informed by Dr Wright, that preferved tamarinds 
are kept: in moft houfes in Jamaica either as a f{weet-meat, 
or for occafional ufe as a medicine. See PHarmacy, n° 394 
and 395. 

TAMARIX, 
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(a) * Tournefort relates, that an effential falt may be obtained from tamarinds, 
fetting the filtered folution, with fome oil upon the furface, in a cellar 


the tree. ‘The falt, as Beaumé obferves, 


may be obtained more expeditioufly, by clarifying the decoétion of the 


by diffolving the pulp in water, and 
for feveral. months; that the falt is of a fourith 
‘tafte, and difficultly diffoluble in water ; and that a like falt is fometimes found alfo naturally concreted on the branches of 
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TAMARIX, the ramarrsx, in botany: A genns of 
plants belonging to the clats of pentandria, and order of tris 
gytias and in the natural fyftern ranging under the 13th 
order, Succulente. "The calyx is quinquepartite ; the petals 
are five; the capfule is unilecular and trivalvular, and the 
feeds pappous. There are only two f{pecies known; the 
gallica or Frencly tamarifk, and the germanica or German ta-, 
marifle. ; ; 

TAMBAG, in the materia medica. See Excucana. 

TAMBOUR, in archite€ture, 2 term applied to the Co- 
rinthian and Compofite capitals, as bearing fomé refemblance 
to a drum which the French call tambour. Some choofe to 
call it the va/e, and others campana or the bell. 

Tamsour its alfo ufed fora little box of timber work, 
covered with a ceiling, withinfide the porch of certain 
churches ; both to prevent the view of perfons pafling by, 
and to keep off the wind, &c. by means of folding-doors, 
&c. 

Tampour, alfo denotes a round courfe of ftone, feveral 
whereof form the fhaft of a column, not fo high as a dia- 
‘meter, : 

Tamsour, in the arts, is a fpecies of embroidery. The 
tambour is an inftrurent of a fpherical form, upon which is 
ftretched, by means of a ftring and buckle, or other fuitable 
appendage, a piece of linen or thin filken ftuff; which is 
wrought with a needle of a particular form, and by means of 


‘filken or gold and filver threads, into leaves, flowers, or other 


figures. 

TAMBOURIN, is the name of a dance performed on 

the French flage. The air is lively, and the movements are 
uick, . 

TAMERLANE, or Timur Bex, a celebrated prince 
and conqueror. At the age of 2§ he attained the higheft 
dignities, with furprifing coyrage, and an ambition aftonith- 
ing to all the world. ndeavouring to perfe@ the great 
talents which. he had received from nature, he {pent nine 
years in different countries; where his great fenfe and ele- 
vated genius appeared in councils and affemblies, while his 
intrepidity and valour, whether in perfonal combats or pitch- 
ed battles, drew upon him the admiration of all mankind. 
He made himfelf mafter of the three empires of Jagatay 
Khan, Tufhi Khan, and HilakG Khan; fo that his power, 
riches, and magfificence, were inunenfe. There remain vaft 
monuments Of his grandeur in the cities, towns, caftles, and 
walls, which he built ; in the rivers and canals which he dug, 
us well as the bridges, gardens, palaces, hofpitals, mofques, 
and monafteries, which he ereéted in divers parts of Afia in 
fo great a number, that a king might be accounted very 
powerful and magnificent, who fhould have employed 36 
years only in building the great®€difices which Timi cau- 
ted to be fourded. 

‘l'imir, according to the hiftorian Arabfhah, was in his 
perfon very corpulent and tall. He had a large forehead 
and big head. His countenance was agreeable, and his 
complexion fair. He wore a large beard, was very ftrong, 
and well-limbed ; had broad fhoulders, thick fingers,’ and 
long legs. His conftitution was amazingly vigorous; but 
he was maimed in one hand and lame of the right fide. His 
eyes appeared full of fire ; his voice was loud and piercing ; 
the feared nothing ; and when far advanced in years, his un- 
derftanding was found and perfeét, his body vigorous and ro- 
but, his mind conftant and unfhaken like a rock. 

Vox. XVIII. Part I. 
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He did not like ratlfery, and could not beara he There Tamertane 


was 110 joking or fooling before him ; for he loved the na. 
Ked' truth, even althouzh it was ta hie own difadvantage. 
He neither grieved if he mifcarried in any attempt, nor ap- 
peared overjoyed on any great fuccefs. The device of his 
feal was, ‘ I am fincere and plain’? THe had a clear and 
folid underftanding, was furprifingly happy in his conjec- 
tures ; vigilant, ative, and unfhaken in his refelutions. He 
took great delight in reading hiftory, and was well verfed 
in the flate of countries, provinces, and cities, He was pe 
netrating, fubtle, clofe, and diflembling ; juft by inclination, 
liberal from difpofition ; ‘but ambition had in a great’ mea- 

“fure extinguifhed his humanity ; war had familiarized him 
to blood; and his religious zeal had infpired him with the 
moft cruel, implacable, and pernicious fanaticif{m. 

He died on the 1 ft of April 1405, in the 71ft year of his 
age and 36th of hisreign. When he found death approach- 
ing, he fent for his principal officers, declared his grandfon 
his heir, and made them fwear to execute hig will. 
recommended brotherly love and concord to the prizces hig 
children, he ordered one of the doétors to read the Koran at 
his bed’s head, and often repeat the unity of God. At 
night he feveral times made profeffion of his belief, “ That 
there is no other God than God,” and then expired, Gee 
Mocuts, n° 1g, &c. 

TAMTAM, a flat drum ufed by the Hindoos, refembling 
a tabor, but its larger, and founds louder. 

‘TAMUS, srack Briony, in botany: A genus of plante 
belonging to the clafs of dizcia, and order of hexandria ; and 
in the natural fyftem ranging under the 11th order, Sarmen- 
tacee. ‘I'he male and female flowers are both fexpartites 
there is no corolla; the ftyle is trifid; the berry is trilocu- 
-lar and inferior, and contains two feeds. There are only 
two f{pecies known; the elephantipes, which is a native of 
the Cape of Good Hope, and we believe was firft deferibed 
by L?Heritier ; and the communis. 

@ ‘Lhe communis, or common black briony, is a native of 
Englané, but has not been obferved growing wild in Scot- 
land. It has a large root, which fends forth feveral long 
flender items: the leaves are large, heart-fhaped, dark green, 
and grow on long footftalks: the flowers are greenifh, and 
the berry red. It flowers trom May to Auguit, and is fre- 
quent in hedges. 

TAN, the bark of the oak after it has been ground and 
ufed by the tanner. The {maller fort is generally made up 
in little fquare cakes called turf, and fold for firmg. The 
coarfer fort is fometimes dried in the fun, and ufed by ba- 
kers for heating their ovens, &c. but its chief ufe is for ma~ 
king of hot-beds to raife pine-apples and* other plants.— 
William IIT. introduced the ufe of it from Hollatfd, for the 
purpofe of raifing orange trees; after which it was difCon- 
tinued for many years: but about 1719, when enanas were 
firft brought into England, it came into general ufe, and 
has ever fince been in great eftimation with gardeners for 
all the purpefes of forcing, &c. on account of its flrong 
and lafling fermentation. ‘che fmaller the tan the quicker 
it heats; but the larger fort acquires heat more gradually 
and retams it longer: the ficilful pardener therefure ufes the 
one or the other, or a mixture of both, according to the 
time and purpofe for which it ts wanted. ‘It is fome time 
after ‘the tan comes out of the tanner’s pit before it begins 
to heat, and therefore itis not fit for immediate ufe ; but ha- 
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rinds with whites of eggs, then filtering it, and evaporating it toa proper confiftence, and feiting it to cool: ‘the falt 
thoots into cryftals of a brown colour and very acid tafte; but in diffolving and cryftallizing them again, or barely wafh- 
ing them with water, they lofe almoft all their acidity, the acid principle of ‘the tamarinds feeming not to be truly cry- 


Stallizable.”” Vide Lewis’s Mat. Med. p.633, 
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Tanacetum ying lain a week-or two, it enters into a ftate of fermenta- 
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tion, and. if put into hot-beds properly prepared, will re- 
tain a moderate heat for three or four. months, When it 
becomes ufelefs for the hot-houfe, it, ig faid by Miller and 
others to be an excellent manure for fome kinds of land. 

The word fan is fometimes, though improperly, ufed for 
the dark itfelf, which is the chief ingredient in the tanning of 

Jeather. Oak bark, on account of its great aftringency and 
gummy-refinous properties, is preferred to all other fub- 
ftances for the purpofe of tanning, as it not only preferves 
the leather from rotting, but alfo, by condenfing the pores, 
renders it imperviousto water. See Tanninc. 

TANACETUM, ransy, in botany: A genus of plants 
belomging to the clafs of /yngenefia, and order of polygamia 

uperfua ; and in the natural fyftem yanging under the 4gth 
order, Compofite. ‘Che receptacle is naked; the pappus 
fomewhat emarginated ; the calyx imbricated and hemifpheri- 
cal; the florets of the radius are trifid, and f{carcely diftin- 
guifhable. Gmelin has‘enumerated feven f{pecies ; of which 
one only is a native of Britain, the wa/gare. 

The vulgare, or common tanfy, grows three or four feet 
high; the leaves are bipinnated and ferrated ; the flowers 
yellow, and terminate the branches in- flat umbels. It is 
found fometimes on the borders of fields and dry banks: it 
abounds at Wark, and Ford-caftle in the neighbourhood of 
Kelfo, on the borders of Scotland; and on the fide of Gare- 
loch on the weftern coaft of Rofs-fhire: it has alfo been 
found in Breadalbane.. It flowers generally in Auguft. Of 
this fpecies there is a variety-with curled leaves, which is 
therefore called curled tanfy. ‘The tanfy has a bitter tafte, 
and an aromatic {mell difagreeable to many people. 

Ufes. tis efteemed good for warming and ftrengthen- 
ing the ftemach ; for which reafon the young leaves have 
obtained a place among the culinary herbs, their juice be- 
ing an ingredient in puddings, &c. Itis rarely ufed in 
medicine, though extolled as a good emmenagogne. A 
drachm of the dried flowers has been found very beneficial 
in hyfteric diforders arifing from fuppreffion. The feeds and 
leaves were formerly in confiderable efteem for deftroying 
worms in children, and are reckoned good in colics and 
flatulencies. In fome parts of Sweden and Lapland, a bath 
with a deco@ion of this plant is made ufe of to affift partu- 
rition. See PHARMACY, n° 193. 

ANACIUM, in botany: A genus of the angiofperma 
order, belonging to the didynamia cla{s of plants ; and in the 
natural method ranking under the 25th order, Putaminee. 
"The calyx is morophyllous, tubulated, truncated, and entire; 
the corolla long, monopetaious, and white; the tube ¢ylin- 
drical ; the lymbi ere, fpreading, and nearly equal; the 
fruit a berry covered with a thick bark, large, oblong, 
internally divided into two parts ; in the pulp are contained 
a number of feeds. There are only two {pecies of this ge- 
nus; the jarobg and parafiticum,-both natives of Jamaica. 
"They grow by the fides of rivers, and climb on trees and 
bufhes. 

TANAGRA, TANAGER, in ornithology, a genus of 
birds belonging to the order of paferes. ‘The beak is coni- 
cal, acuminated, emarginated, almoft triangular at the bafe, 
and inclining a little towards the point. Dr Latham has 
defcribed 44 {pecies, all of which are of foreign extrac- 
tion, 

TANAITS, or Don. See Don. 

TANGENT of an Ancu, is a right line drawn perpen- 
dicularly from the end of a diameter, paffing to one extre- 
mity of the arch, and terminated by a right line drawn from 
the centre through the other end of that arch, and called 
the /ecart. Sce GEOMETRY. 


TANGIER, a port-town of Africa, in the empire of 
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Morocco and kingdom of Fez, fituated at the entrance of 
the Straits of Gibraltar, in W. Long. 5. 50, N. Lat. 38. 49 


.In 1662, this place belonged to the Portuguefe, and was 


given to king Charles II. upon his marriage with the In. 
fanta of Portugal: but he, growing weary of the charge of 
keeping it, caufed it to be blown up and deftroyed ia 
1684; ever fince which time it has been only a poor fifhing 
town. Anciently it was called Tingis, and gave name t 
the province of Mauritania Tingitana. 

TANK, in the language of Indoftan, a place inclofed fo: 
receiving and retaining the rain. During the periodical rains 
the tanks are filled, and thus in the dry feafon furnifh water 
for the rice fields and cattle. Some of them are of great ex- 
tent, meafuriny 309 or 400 feet on the fide; they are ofa 
quadrangular form, and lined with granite, defcending ia 
regular freps from the margin to the bottom. © 

TANNER, one who drefles hides by tanning them, Sez 
TANNING. 

Tanner (Dr Thomas), an Englifh prelate and celebre 
ted antiquarian, born in 1674. He was admitted of Queen’s 
college Oxford, where a fimilarity of tafte for antiquitics 
produced aclofe friendfhip between him and Edmund Gib. 
fon afterwards bifhop of London. In 1697, he was chofea 
fellow of his college; and having already publifhed fome 
fpecimens of his fkill in the antiquarian way, foon after be- 
came known to Dr Moore bifhop of Norwich, who made 
him chancellor of his diocefe. In 1722, he was made arch- 
deacon of Norwich, and in 1731 bifhop of St Afaph. He 
died at’ Oxford in 17353 and after his death was publifhed 
an elaborate work, faid to have employed him for 40 years, 
under this title, BidAotheca Britannica Hibernica, five de Scrip- 
toribus qui in Anglia, Scotia, et Hibernia, ad faculi XVII. ini- 
tium floruerunt, &c. 

TANNING, the art of manufaéturing leather from raw 
hides and flcins. 

Before we detail the procefs, ic may be proper to obferve, 
that raw hides, and {kins being compofed of minute fibres 
interfeCting each other in every direction, the general ope- 
ration of tanning confifts chiefly in expanding the pores, and 
diffolving a fort of greafy fubftance contained in them ; and 
then, by means of the altringency and gummy-refinous pro- 
perties of oak bark, to fill and reunite them, fo as to give 
firmnefs and durability to the whole texture. But this theo- 
ry has been controverted by fome chemifts, who fuppofe 
that the animal jelly contained in the fixin is not difolved, 
but ynites during the procefs with the aftringent principle 
of the bark, and forms a combination infoluble in water. 


The proce{s of tanning varies contiderably, not only in Methg 
different countries, but even in different parts of the fame tannin 


country. ‘The following is the method moit approved and 
praétifed in London and its vicinity, where the beit leather 
is generally allowed to be manufactured. 

The leather tanned in England confifts chiefly of three 
forts, known by the name of butts or backs, hides, and 


Shins. 


Butts are generally made from the ftouteft and heavieft Bu 


ox hides, and are managed as follows: After the horns are” 
taken off, the hides are laid fmooth in heaps. for one or two 
days in the fummer, and for five or fix in the winter: they 
are then hung on poles, in a clofe room called-a JSmoke-houfe, 
in which is kept a fmouldering fire of wet tan; this occa- 
fions a {mall degree of putrefaction, by which means the 
hair is eafily got off, by fpreading the hide ona fort of 
wooden horfe or beam, and f{craping it with a crooked, 
knife. ‘The hair being taken off, the hide is thrown into-a 
pit or pool of water to cleanfe it from the dirt, &c. which 
being done, the hide is again fpread on the wooden, beam, 
and the greafe, loofe Acth, extraneous filth, &c, caretully 

{crubbed: 
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nning. ferubbed out or taken off; the hides are then put into a 


3 
Hides. 


4 
Skins. 


pit of ftrong liquor called soze or wooze, prepared in pits 
called Jetches or taps kept for the purpofe, by -infuling 
ground bark in water ; this is termed colouring : after which 
they are removed into another pit called a cowering, which 
confifts of water ftrongly impregnated with vitriolic acid, or 
with a vegetable acid prepared from rye or barley. This 
operation (which is called raifng), by diftending the pores 
of the hides, occafions them more readily to imbibe the 
ooze, the effe& of which is to aftringe and condenfe the 
fibres, and give firmnefs to the leather. The hides are then 
taken out of the {cowering, and {pread {mooth in a pit com- 
monly filled with water, called a dinder, with a quantity of 
ground bark ftrewed between each. After lying a month 
or fix weeks, they are taken up ; and the decayed bark and 
liquor being drawn out of the pit, it is filled again with 
ftrong ooze, when they are put in as before, with bark be- 
tween each hide. They now lie two or three months, at 
the expiration of which the fame operation is repeated ; 
they then remain four or five months, when they again un- 
dergo the fame procefs ; and after being three months in the 
lait pit, are completely tanned, unlefs the hides are fo ree 
markably fteut as to want an additional pit or layer.—The 
whole procefs requires from 11 to 18 months, and fome- 
times two years, according to the fubftance of the hide, and 
diferetion of the tanner. When taken out of the pit to be 
dried, they are hung on poles; and after being comprefled 
by a {teel pin, and beat out fmooth by wooden hamme‘s 
called deetles, the operation is complete ; and when thorough- 
ly dry, they are fit for fale. Butts are chiefly ufed for the 
foles of ftout fhoes. 

The leather which goes under the denomination of hides 
is generally made from cow hides, or the lighter ox hides, 
which are thus managed. After the horns are taken off, and 
the hides wafhed, they are put into a pit of water faturated 
with lime, where they remain a few days, when they are ta- 
ken out, and the hair-feraped off on a wooden beam, as be- 
fore defcribed ; they are then wafhed in a pit or pool of wa- 
ter, and the loofe flefh, &c. being taken off, they are remo- 
ved into a pit of weak ooze, where they are taken up and 
put down (which is technically termed handling) two or 
three times a-day for the firft week: every fecond or third 
day they are fhifted into a pit of frefh ooze, fomewhat 


* flronger than the former; till at the end of a month or fix 


weeks they are put into a ftrong ooze, in which they are 
handled once or twice a-week with frefh bark for two or 
three months. ‘They are then removed into another pit, 
called a /ayer, in which they are laid fmooth, with bark 
ground very fine ftrewed between each hide. After re- 
‘maining here two or three months, they are generally taken 
up, when the ooze is drawn out, and the hides put in again 
with frefh ooze and frefh bark ; where, after lying two or 
three months more, they are completely tanned, except a 
few very ftout hides, which may require an extra layer : they 
are then taken out, hung on poles, and being hammered and 
{moothed by a fteel pin, are, when dry, fit for fale. 

Thefe hides are called crop hides ; they are from to to 18 
months in tanning, and are’ ufed for the foles of fhoes. 

Skins is the general.term for the fkins of calves, feals, hogs, 
dogs, &c. Thete, after being wafhed in water, are put in- 
to lime-pits, as before mentioned, where they are taken up 
and put down every third or fourth day, for a fortnight or 
three weeks, in order to dilate the pores and diffolve the 
gelatinous parts of the fkin. The hair is then {craped off, 
and the fleth and excrefcences being removed, they are put 
into a pit of water impregnated with pigeon-dung (called a 
grainer or mafiring), forming a ftrong alkaline ley, which in 
a week or ten days foaking out the lime, greafe, and fapo- 
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fcraped over with a crooked knife to work out the dirt and, 
filth), foftens the fins, and prepares them for the reception 
of the ooze. ‘They are then put into a pit of weak ooze, 
in the fame manner as the hides, and being frequently hand- 
led, are by degrees removed into a ftronger and ftill dtronger 
liquor, for a month or fix weeks, when they are put into a 
very {trong ooze, with frefh’ bark ground very fine, and at 
the end of two or three months, according to their fub- 
ftance, are fufficiently tanned; when they are taken out, 
hung on poles, dried, and fit for fale. 

'Thefe {kins are afterwards dreffed and blacked by the 
currier; and are ufed for the upper-legthers of fhoes, boots, 
&e. 

The lighter fort of hides, called dreffing hides, as well as 
horfe-hides, are managed nearly in the fame manner as 
{kins ; ard are ufed for coach-work, harnefs-work, &c. &c. 


As the method of tanning above defcribed, and all others Sch. mes to 
in general ufe, are extremely tedious and expentive in their fhorten the 
procefs and 
leffen che 


operation, various fchemes have at different times been {ug- 


gefted to fhorten the procefs and leflen the expences-— ex sence. 


‘Though moft of thefe {fchemes have ultimately proved un- 
fuccefsful, yet it in a work of this kind it may be expected 
that we fhould not pafs them over wholly unnoticed. 

Some have imagined, and perhaps juflly, that cold water 
alone is not an adequate menftruum for extracting the ref- 
nous qualities of bark, however affifted by the mucilaze of 
the bark and of the fkin; a deco@tion, infead o! fimple in- 
fufion, has therefore been recommended as a more effectual 
mode of obtaining thofe properties. 

The late Dr Macbride of Dublin having been concerned 
in a leather manufaétory, publifhed in 1778 a new method 
of tanning. His projected improvements may be briefly 
clafled under two heads: the one recommending the ufe of 
vitriolic inftead of vegetable acid, brewed from rye or barley : 
the other fubftituting /ime-water, for the purpofe of extrac- 
ting the virtues of the bark, inftead of the water commonly 
ufed by tanners. With refpeé to the firft, it is generally 
acknowledged that the vitriolic acid is very proper for railing 
or diftending the pores of the hides intended for butts, as its 
operation is not cnly more fimple and certain than the acid 
formerly ufed, but as it tends more effectually to render the 
texture of the leather firm and durable: it is therefore {till 
preferred by the moft fkilful tanners. As to lime-water in- 
{tead of water, it has been found inefficacious; and if the 
utmof care and attention be not obferved, the leather is li- 
able to fuffer much injury. Even the fhortening of the 
time and leffening of the expence (which were its chief re- 
commendations) being very problematical, it is now almoft 
generally exploded. 

A very inzenious chemilt has obferved, that it is neceffa- 
ry, on account of a chemical combination between the 
aftringent principle and the animal fub{tance in, the proces 
of tanning, that free accefs fhould be given to the pure air ; 
and therefore fuppofes that the procefs could not be conduct- 
ed properly in clofe veffels *. 

The methods of tanning in different provinces of France 
are fo various, fo complicated, and fo contrary to the ac- 
knowledged principles of the manufaéture, that it would 
be an endlefs and ‘ufelefs tafk to endeavour to detail them : 
we fhall theretore content ourfelves with a general reference 
to M. de la Lande’s elaborate Treatife on this fubject. 

It has been faid, that every part of the oak tree contains 
a great portion of aftringent, gummy-refinous matter, and 
will therefore tan leather as effectually as the bark itfelf. 
This opinion, which was firft publifhed in 1674 by the Ho- 


* Phil. 


Tran. 
vol. lxvii?. 


Bartholete 


nourable Charles Hloward (Phil. Tranf. vol. ix.), has fince , 


been countenanced by the celebrated Buffon ; who adds, that 
Qq2 the 
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amming. the bark of birch will anfwer the purpofe of tanning even 


+ Men. 
Aad. Se, 
Paris, 
¥736, 


fole leather, which, it is well known, requires the flrongeft 
and moft penetrating materials}. 

A long ‘memoir, written by. M. Gleditfch, recommends 
the leaves, branches, fruit, and flowers,.of a vaft number of 
plants ‘as fubflicutes for oak bark. Heath dried and pul- 
verifed, gall nuts, ‘and the bark of birch, are daid by M. 
Gefner to be ufed im different provinces of Germany. Abbé 
Nollet informs ns, that the leaves of myrrh are ufed ‘by the 
tanners in Naples. In Corfica they make .ufe of the leaves 
of wild laurel dried in the fun and beaten into powder, 
asd in the ifland of St Kalda they: tan with the tormentil 
root. In/fome parts of Italy leather is tanned with myrtle 
leaves. In Ruffia, it is faid, that leather is tanned with the 
bark ‘of willow : and it ‘may here be obferved, that a late 


writer has recommended ithe extraét of bark to be made in 


America, in order to leflen the expence of freight, &c. in 
conveying the bark itfelf to Europe. ; 
In the year 1765, the Society of Arts, &c. granted a 


premium ot I;..1c0 for the difcovery of a method of tan- 


ning with oak faw-duft ; which method thas been adopted in 
Germany: and the Reverend Mr Swaine has lately revived 
the exploded fubftitute (mentioned by Gledit{chand others ) 
of oak leaves. 

The following propofal was communicated to the Bath 
Society foriextracting the eflence of oak bark ; 

Suppofe (fays the author) the operator has at hand a com- 
mon family brew-houfe, with its neceflary utenfils; Jet. him 
procure a ton of good oak bark ground as ufual tor the pit; 
and having placed a ftrainer to the math-tub, fill it:two- 
thirds with the bark ; heat as much water, nearly boiling, 
as will fuifictently moiften it, and math Jit well together. 
After it has ftood about two hours, draw it off clear, and put 
it into a'cafk by-itfelf. Make a fecond extra@t.with a f{maller 
quantity ef boiling water than before, fo as to draw off a 


quantity nearly equal'to:the firft, and put that alfo into the. 


fame cafe with the former. 

Thele two extracte will probably contain in them as:much 
of the virtues of the bark as the quantity of liquid will ab- 
forb. 

A\ third extra&, rather more.in quantity than the other 
tivo, may be made from the fame bark, and as foon as drawn 
off, thould be returned into the copper.azain when empty, 
and employed for the firft and fecond mafh of a quantity of 
frefh bark, as the three iextraéts may be fuppofed to have 
earried off the virtues of the firft. Then proceed as before 
till all the bark is fteeped, anda ftrong liquid extra@ is 
drawn from it. . The bark, when -taken: out of the copper, 
may be fpread ‘in the fun to dry, and ferve as fuel.in the 
fucceeding operations. 

The next procefs is, to evaporate the watery particles 
fromthe extratt ‘by a gentle heat, till it comes to the con- 
fiftence of treacle. This may be done either by.the air and 
heat of the fun, or by the flill or iron pan over the fire. 

Anthony: Day, Efg; of London, obtained a patent, dated 
17th July 1790, for a new method:of ‘tanning, ‘ with half 
the bark-in half the ufual time.” This plan chiefly con- 
fifts in concentrating the bark into a ftrong extra@, and in 
fome mechanical improvements in the conttruétion of the 
tansyard. But neither the one nor the other have yet been 
adopted. : 

‘The +2th May 1795, a patent was granted to Mr Tuc. 
ker of Wickham, Harts. He propofes that the vat, made 
sf wooa, be inclofed in a metallic coating or copper pit, com- 
pletely foldered, to ‘prevent the efcape of any of the fluid. 
This ts'to be furrounded with a cafe of brick-work, leaving 
‘an interftice of a few inches; and a fire is to be made in a 


grate near the pottom of ‘the pit, to keep the ooze mode- 
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rately warm, and thus to fhorten the procefs, But the annin 
great expence of thefe triple pits and of the fuel, it is to be Tantalu 


feared, will counterbalance any advantages which might o.' 
therwife be derived from this invention. 

Monfieur Seguin of Paris has. lately fubmitted to the 
French Convention a new method of tanning, which is {aid 
to poflels wonderful advantages. He has certainly exploded 
the ignorant and abfurd fyfteras of the French tanners, which 
we-have above hinted at, and has fhown much ingenuity 
and chemical knowlede in the profecution of his dilcove- 
vies ; but his leadinz principles deem, in fa@, to be nearly 
fimilar to thofe which have been long known and practifed 
im England. 

An ingenious manufacturer in London has, by the appli- 
cation of warm air, conveyed ‘by means of flues from ftoves 
properly conflructed, and by other contrivances not gene 
rally known, confiderably abridyed the ufual procefs of tane 
ning. Some experiments have likewile been lately made 
with the bark of afh and of horfe-chefnut. 

A fubftitute for oak bark, the price of which has lately 
been enormous, is the grand defiderutum in the manufa@ure 
of leather. Moft of thofe above enumerated have hitherto 
been found ineffeGual; but a patent, ‘bearing date +6th Ja- 
nuary 1794, bas been granted to Mr Afhton.of Sheffield, 
Yorkhire, for ’his difcovery of a cheap and exneditious :me- 
thod of tanning leather. 'his method chiefly confifts in 
applying a preparation of mineral fubftances inftead of oak 
bark. Thole which, on account of their cheapnefs, are moft 
to be preferred, are the drofs of coal-pits, called fulphure 

Jflone or pyrites, and the yellow ferruginous earth or red 
ochre ; and, in general, all altringent, fulphureous, or vitrio- 
lated fubftances. 

If this difcovery, which is yet in its infancy, fhould prove 
fuecetsful, it may caufe a material alteration vin the procefg 
of this manufacture ; and by reducing the expence, may ul- 
timately be of great advantage to ithe public. ‘Many other 
experiments are now making in England for the improve- 
ment of tanning ; and as there are many perfons of ingenui- 
ty and knowledge engaged in the leather manufagiure, much 
may be expected from their induftry and {kill 


Ais the acts of Parliament refpeéting leather, &c. are very Aa; 
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numerous, and many of them almoft objolete,-we thall reter Parliame 
our readers to Burn’s Juttice, or to the Statutes at Large. &c. refpa 
We cannot, however, help remarking, that the a@ ofting loom 


1 James I. cap. 22. which prefcribes the mode and:manner in 
which leather fhall be tanned, the materials to be ufed, and 
the time to be employed, is fo palpably abfurd and oppref. 
five, that/it ought to’ be immediately repealed. 

The revenue arifing from the duty on leather tanned in 
Great Britain (exclufive of oiled leather) is upwards of 
L. 200,900 per annum. 

TANTALUS, in fabulous hiftory, king of Phrygia and 
Paphlagonia, was the fon of Jupiter and the nymph Plota. 
He one day entertained the gods at his table; when, to 
prove their divinity, he ferved up his fon Pelops cut in pie- 
ces. All the deities, except Ceres, perceived his cruelty 
and impiety, .and would not touch his provifions. ‘That 
goddefs, whofe thoughts were folely employed about her 
daughter Proferpine, inadvertently ‘eat a part of his left 
fhoulder. Pelops, however, was reftored ‘to life ; and an 
ivory fhoulder given him in the room of that which had 
been eaten; while Tantalus »was thrown into ‘Tartarus, 
where he was punifhed with perpetual ‘hunger.and thirft. 
He was chained in a lake ; the water of which reached up 
to his chin, but retired when he attempted to drink. The 
branch of a tree loaded with fruit hung down even to his 
lips, but on his attempting to pluck the fruit the branch 
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TanTarys, in ornithology, a genus. of birds belonging 
to the order of gralle. The bill is long, fubulated, and 
fomewhat crooked; the face naked ; the tongue fhort ; and 
the feet have four toes palmated on the under part. ‘There 
are, according to Dr Juatham, 23 fpecieg; of which the 
moft remarkable is the ééis, the bird fo much valued by the 
ancient Egyptians. 

The ibis was formerly held in great veneration in Egypt, 
on account of its utility in freeing the.country from ferpents. 
Serpents muft therefore have been numerous, or they could 
not have been very offenfive; and the ibis.muft have been 
numerous, or they could not have been ufeful. Yet we are 
affured by Mr Bruce, that the tbis is at prefent unknown an 
Egypt, and ferpents are no nuifance; and he thinks it im- 
poffible that a country, covered with water for five months 
of the year as Egypt is, could ever have abounded with fer- 
pents. He endeavours, however, to reconcile the accounts 
of ancient hiflorians with the ftate of egypt. 

In former times, when Egypt was in its flourifhing ftate, 
the inhabited country extended much farther than it does 
at prefent ; reaching even a confiderable way into the fandy 
defert of Libya, where ferpents have their abode. ‘Thele 
parts were fupplied .with water by immenfe lakes, dug by 
the magnificent princes.of thofe times, and filled by the an- 
nual inundation of the Nile. Thetfe frontier diftri€ts 
would naturally be infefted with vipers from the Libyan de- 
fert, and the waft lakes would as naturally ‘be fupplied by 
numbers of water-fowl, of which the ibis isa fpecies. ‘This 
bird being likewife an enemy to ferpents, the inhabitants 
would foon become acquainted with his ufe, and their {uper- 
tition would {oon reward him. In after ages, hawever, 
when the ancient improvements were loit, :and thofe watt 
lakes dried up which brought-the ibis thither, the ferpents 
cealed to give any offence, becaufe there were none,of the 
human fpecies there whom they could annoy ; and in confe- 
quence of the want of water, the birds ceafed to annoy 
them, retiring to them native place Ethiopia, where they 
eontinue to frequent the great ftagnant pools which are com- 
mon in that country. 

Mr Bruce found a bird in Abyflinia, which, after compa- 
ying it.with the defcription of the ancient writers, and the 
embalmed ibis of Egypt, he concludes is the fame withthe 
Egyptian ibis. It is called abou Hannes, fignifying “ fa- 
ther Johr,” from.its appearing annually on St John’s day. 

This bird is minutely defcribed by Mr Bruce. It has a 
beak fhaped like that of a curlew, two-thirds ftraight, and 
the remaining third crooked; the upper part of a green 
horny fubftance, and the lower part black. It meatures 
four inches and. an.half from the occiput to the place where 
it joins the beak. The leg, from the lower joint of the 
thigh to the foot, is fix inches-; the bone round and very 
ftrong ; and from the lower joint of the thigh to where it 
joins the body, is five inches and a half. The height of 
the body from the fole to the middle of the :back is 19 
inches ; the aperture of the eye one inch; the feet and legs 
black: three toes before armed with fharp and ftraipht 
claws; and a toe behind. ‘[he head is brown, and the plu- 
mage of the fame colour down to the back, or the place 
where-the neck and back are joined. ‘The throat is white, 
as well as the back, breaft, and thighs ; the Jargeft teathers 
of the wing are of a deep black for 13 inches from the tail; 
and fix inches up the back from the extremity of the tail is 
dlack:; likewile. 

Tanzarus’s Cup. See Hyprosratics, n° 44. 

TANZY, or Tansy, in botany. See Tanacerum, 

TAORMINA, a town in Sicily, is fituated on a rock 
which rifes to a .confidersble-elevation above the level of the 
fea, and.is Jurrounded by other rocks, the height of which 
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C.A OF 
is {till more’ confiderable. 
and was founded by a colony from Naxos, which were pro- 
bably igduced to choofe the fituation, not fo much on ac- 
count of its grandeur, as for the fecurity which it would 
afford. It is alfo vety wholefome. ‘lhe road to I’aormina, 
up the north iide of the hill on which it flands, is very Reep 
and difficult of aleent. 

Of the origin of Taormina, as of other cities, almoft no- 
thing is known. A coleny from the ifle of Naxos fettled 
at the foot of Etna, at no great diftance from the fhore, 
and at about a leazue or a league and an half from the pre- 
fent fituation of Taormina. Dionytius the Tyrant attack 
ed this colony, and either took or fst fire to theircity. ‘The 
inhabitants retired to the rocks of Mount Taurys; among 
which they found a traét of ground fufficiently level, and of 
fufficient extent, for them to raiie habitations upon it. It 
was a fituation in which they might be fecure from every 
attack. Here, therefore, they built a city ; which, after 
the mountain, they named Zauromenium. It was at length: 
raifed to.a very flourifhing flate by trade, and became ce- 
lebrated as a feat ,of.the arts. ‘L here are {till many remains 
to be feen, which fhow that the fine arts muft have been 
once fuccelsfully .cv!tivated at Tauromeninm. 

Among other remains of the ancient Tauromenium, fill 
to be feen at ‘l'aormina, ,there is a fpacious theatre. Near 
the theatre jis a tomb, and behind the tomb.a large natural 
grotto. ‘Uhe grotto appears to have .been anciently adorn- 
ed within with artificial ornaments. It was poflibly confe- 
crated by the. Greeks,to fome rural deity, perhaps to the 
nymphs, to whom the ancient heathens uled generally te: 
conlecrate grottoes. After.the inhabitants of Taormina em- 
braced Chniflianity, they fill continued to vilit this protte- 
with devout veneration. Inftead ot.the Pagan divinities to 
whom it had belore ‘been facred, they jubitituted a faint, the 
yenerable St Leonard, inflead ef the {pertive nymphs. But 
St Leonard did not long craw crowds to this grotte; and’ 
the Chriftians have either defaced its. Pagan decerations, or 
fuffered them to fall into decay by the injuries of time. Jt 
is ngw black and fmoky ; and it is with difficulty that any 
remains of the Greek paintings with,whieh it was once or- 
namented can be diftinguifhed. Perhaps ,it. might be facred 
to Pales rather than the nymphs; She was the proteétrefs. 
of flocks ; and the circumjacent grounds are, and always 
have been, excellent for pafture. 

‘There are allo to be feen in the neighbourhood of Taor- 
mina.a variety of tombs, the remains of a gymnafium, with 
a number of other monyments which fill preferye the me-- 
mory of the ancient ‘l’auromenium. 

TAPE-worm. See Tania, 

TAPER, Tarerina, is underftood-of a piece of tim- 
ber, or the like, when thick at one end, and gradually di- 
minithing to the other; as is the ¢ale in pyramids, conesy. 


&c. 


To meafure Taper-Timler, &c. See Stivine Ruk. 

7 aeer-Bored, is applied to a piece of ordnance when it 
is wider at the mouth than towards the breech. 

Taper, alfo denotes a kind of tall wax candle, placed im: 
a candleftick, and burnt at funeral proceflions, and in other 
chureh folemnities. 

‘l'apers are made of different fizes ;: in fome places, as I- 
taly, &c. they are cylindrical; but in moft other countries,. 
as England, France, &c. they are conical or taper ; whence 
poilibly the name; unlefs we rather choofe to derive ta- 
per, in the adjective fenfe from the fubfantive taper, in the: 
Saxon fapen or tapon, cereus, ‘* wax-candle. Both kinds are: 
pierced at bottom for a pin in the candleftick to enter.— 
There are two ways of making tapers, the firft with the: 
ladle, the feeond by hand; fox which, fee Canpuz. 

Pafchat 


It is 88 miles fouth of Meffina, Taormina: 


Taper. 
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Pafchal Taper, among the Romanifts, is a large taper, 


_Taveltry: whereon the deacon applies five bits of frankincenfe, in 


‘to the pope. 
regulated by that of Eafter, a catalogue of them was made 


diam Sheldon, near the end of Henry VIII.’s reign. 


holes made for the purpofe, in form of a crofs ; and which 
he lights with new fire in the ceremony of Eafter-Satur- 
day. . " 

The Pontifical makes Pope Zofimus the author of this 


vufage ; but Baronius will have it more ancient, and quotes 


a hymn of Prudentius to prove it. ‘Ihat pope he fuppofes 

to have only eftablifhed the ufe thereof in patifh-churches, 

which, till then, had been reftrained to greater churches. 
F. Papebroch explains the original of the pafchal taper 


‘more diftin@ly, in his Conatus Chronico- Hifforicus, &c. It 


feems, though the council of Nice regulated the day where- 


-on Eafter was to be celebrated, it laid it on the patriarch of 


Alexandria to make a yearly canon thereof, and to fend it 
As all the other moveable teafts were to be 


every year; and this was written on a taper, cereus, which 


was bleffed inthe church with much folemnity. 


This taper, according to the abbot Chaftelain, was not a 


wax-candle made to be burnt; it had no wick, nor was 
at any thing more than a kind of column of wax, made on 
‘purpofe to write the lift of moveable feafts on; and which 


would fuffice to hold that lift for the {pace of a year. 

For among the ancients, when any thing was to be writ- 
ten to laft fer ever, they engraved it on marble or fteel ; 
when it was to laft a long while, they wrote it on Egyp- 


“tian paper ; and when it was only to laft a fhort time, they 


contented themfelves to write it on wax. ‘In procefs of 
time they came to write the moveable feafts on paper, but 
they: ftill faftened it to the pafchal taper. Such is the origi- 
nal of the benediction of the pafchal taper. 
TAPESTRY, a kind of cloth made of wool and filk, 
adorned with figures of different animals, &c. and formerly 
ufed for lining the walls of rooms, churches, &e.  - - 
..'The art of weaving tapeftry is fuppofed to have been bor 


‘rowed from the Saracens ; accordingly the workmen em- 


ployed in this manufaéture in France were formerly called 
Sarazins or Sarazinois. Guicciardini afcribes the inven- 
tion of tapeftry hangings to: the inhabitants of the Nether- 
lands ; but he has not mentioned at what time the difcovery 
was made. This art was brought into England by Wil- 
In 
16:9 a manufaéture was eftablifhed at Mortlake in Surry 


by Sir Francis Crane, who received L. 2000 from Kin.s 


James to encourage the delign.. ‘Lhe firft manufacture of 
tapeftry at Paris was fet up under Henry IV. in 1606 or 
1607, by feveral artifts whom that monarch invited from 
Flanders. Under Louis X1V. the manufacture of the Go- 
elins was inftituted, which has introduced very beautiful 
‘cloths, remarkable for flrength, for elegance of defign, and 
a happy choice of colours, The fineft paintings are copied, 
and eminent. painters have been employed in making defigns 
for the work. 

Tapettry-work is diftinguifhed by the workmen into two 
kinds, viz. that of high and that of low warp; though the 
difference is rather in the manner ef working than in the 
work itfelf; which is in effe€&t the fame in both: only the 
looms, and confequently the warps, are differently fituated ; 
‘thofe of the low warp being placed flat and parallel to the 
horizon, and thofe ot the high warp ere€ted perpendicular- 
ly. The Englith anciently excelled all the world in the ta- 
peftry of the hiyh warp; and they ftill retain their former 
reputation, tho’ with fome little change : their low warps are 
{till admired 3 but as for the high ones, they are quite laid 
afide by the French. The French, before the Revolution, 
diad three confid¢rable tapeftry manufaétures befides that of 


_sthe Gobelins; the firft at Aubuffon in Auvergne, the fecond 
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-or filver, to be ufed in the work being wound on it. 
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at Felletin in the Upper Marche, and the third at Beauvais. Tapeftn 


They were all equally eftablifhed fur the high and the low 
warp ; but they had all laid afide the high warp excepting 
the Gobelins. There were admirable low warps likewife in 
Flanders, generally exceeding thofe of France; the chief and 
almoft only Flemifh manufaCtures were at Bruffels, Ant. 
werp, Oudenard, Lifle, ‘l‘ournay, Bruges, and Valenciennes; 
but of the flate of thefe manufactures now we are ignorant. 

The ufual widths of tapeftry are from two ells to three 
ells Paris meafure. 

The Manufadure of Tapeftry of the High Warp.—The 
loom on which it is wrought is placed perpendicularly : it 
confifts of four principal pieces ; two long planks or cheeks 
of wood, and two thick rollers or beams. The planks are 
fet upright, and the beams acrofs them, one at the top and 
the other at the bottom, or about a foot diftance from the 
ground. ‘They have each their trunnions, by which they 
are fufpended on the planks, and are turned with bars. In 
each roller is a groove, from one end to the other, capable 
of containing a long round piece of wood, faftened therein 
with hooks. ‘The ufe of it is to tie the ends of the warp 
to. ‘Che warp, whichis a kind of worfted, or twifted wool- 
len thread, is wound on the upper roller; and the work, as 
fait as wove, is wound onthe lower. Withinfide the planks, 
which are feven or eight feet high, fourteen or fifteen inches 
broad, and three or four thick, are holes pierced from top 
to bottom, in which are put thick pieces of iron, with hooks 
at one end ferving to fuftain the coat-ftave : thefe pieces of 
iron have alfo holes pierced, by putting a pin-in which the 
f{tave is drawn nearer or fet farther off; and thus the coats 
or threads are ftretched or loofened at pleafure. "lhe coat- 
{tave is about three inches diameter, and runs all the length of 
the loom; on this are fixed the coats or threads, which 
make the threads of the warp crofs each other. It has much 
the fame effect here as the {pring-ftave and treddles have in 
the common looms. ‘I'he coats are little threads faftened to 
each thread of the warp with a kind of fliding knot, which 
forms a fort of mafh or ring. ‘hey ferve to keep the warp 
open for the paflage of broaches wound with filks, woollens, 
or other matters ufed in the piece of tapeltry. In the laft 
place, there are a number of little flicks of different lengths, 
but all about an inch in diameter, which the workman keeps 
by him in bafkets, to ferve to make the threads of the warp 
crofs each other, by paffing them acrofs; and, that the 
threads thus croffed may retain their proper fituation, a 
packthread is run among the threads above the ftick. 

The loom being thus formed, and mounted with its warp, 
the firft thing the workman does is to draw on the threads 
of this warp the principal lines and flrokes of the defignto 
be reprefented on the piece of tapeftry ; which is done by 
applying cartoons made from the painting he intends to co- 
py to the fide that is to be the wrong fide of the picce, 


and then, with a black lead pencil, following and tracing 


out the contours thereof on the thread of the right fide ; 
fo that the ftrokes appear equally both before and be- 
hind. 

As for the original cefign the work is to be finifhed by, 
it is hung up behind the workmen, and wound on a long 
{taff, from which a piece is unrolled from time to time as the 
work proceeds. 

Befides the loom, &c. here defcribed, there are three 
other principal inftruments required for working the filk or 
the wool of the woof within the threads of the warp ; thefe 
are a broach, a reed, and an iron needle. ‘The broach is 
made of a hard wood, feven or eight inches long, and two- 
thirds of an inch thick, ending in a point with a little 
handle. This ferves as a fhuttle; the filks, woollens, gold, 
The 
reed 
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and an inch thick on the back, whence it grows lefs and 
lefs to the extremity of the teeth, which are more or lefs 
apart, according to the greater or lefs devree of finenefs of 
the intended work. Liaftly, the needle is made in form of 
the common needle, only bigger and longer. Its ufe is to 
prefs clofe the wool and filks when there is any line or co- 
lour that does not fit well. 

All things being prepared for the work, and the work- 
man ready to begin, he places himfelf on the wrong fide of 
the piece, with his back towards the defign; fo that he 
‘works as it were blindfold, feeing nothing of what he does, 
and being obliged to quit his poft, and go to the other fide 
of the loom whenever he would view an! examine the piece, 
to correct it with his prefling-needle. Too put filk, &c. in 
the warp, he firft turns and looks at the defign; then, ta- 
king a broach full of the proper colour, he places it among 
the threads of the warp, which he brings crofs each other 
with his fingers, by means of the coats or threads faftened 
to the ftaff; this he repeats every time he is to change his 
colour. Having placed the filk or wool, he beats it with 
his reed or comb; and when he has thus wrought in feveral 
rows over each other, he goes to fee the effects they have, in 
order to reform the contours with his needle, if there be 
occafion. As the work advances, it is rolled upon the lower 
beam, and they unrol as much warp from the upper beam 
as fuffices them .to continue the piece: the like they do 
of the defign behind them. When the pieces are wide, fe- 
veral workmen may be employed at once. 

' We have but two things to add: the firft is, that the 
high warp tapeftry goes on much more flowly than the low 
warp, and takes up almoft twice the time and trouble. The 
fecond is, that all the difference that the eye can perceive 
between the two kinds, confifls in this, that in the low warp 
there is a red fillet, about one twelfth of an inch broad, 
running on each fide from top to bottom, which is wanting 
in the high warp. 


Manufadure of Tapefry of the Low Warp.— The loom - 


or frame, whereon the low warp is wrought, is much like 
that of the weavers; the principal parts thereof are two 

ftrone pieces of wood forming the.tides of the loom, and 
bearing a beam or roller at each end: they are fuftained at 
bottom with other ftrong pieces of wood in manner of 
treftes; and, to keep them the firmer, they are likewife 
faftened to the floor with a kind of buttreffes, which prevent 
any fhaking, though there are fometimes four or five work- 
men leaning on the fore-beam at once. 

The rollers have each their truntions, by which they are 
fuftained: they are turned by large iron pins three feet long. 
Along each beam runs a groove, wherein is placed the wich, 
a piece of wood of about two inches diameter, and almoft 
of the length of the roller: this piece fills the groove en- 
tirely, and is faftened therein, from {pace to {pace, by wood- 
en pins. To the two wiches are faltened the twa extremi- 


ties of the warp, which is wound on the farther roller, and. 


the work, as it advances, on the nearer. 


Acrofs the two fides, almoft in the middle of the loom, ° 


paffes a wooden bar, which fuftains little pieces of wood, not 
unlike the beam of a balance: to thefe pieces are faftened 
ftrings, which bear certain fpring-ftaves, wherewith the 
workman, by means of two treddles. under the loom where- 
on he fets his feet, gives a motion to the coats, and makes 
the threads of the warp rife and fall alternately. Each 


loom has more or fewer of thefe {pring ftaves, and each flaff ° 


more or fewer coats, as the tapeftry confilts of more or fewer 
threads, 


‘The defign or painting the tapeftry man is to follow is 
placed underneath the warp; where it is fuftained from 
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peftry. reed or comb ts alfo of wood, eight or nine inches long, 
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{pace to fpace with ftrings, by means of which the defign is a ie 


broucht nearer the warp. 

The loom being mounted, there are two inftruments ufed 
in working it, viz. the reed and the flute. The flute does 
the office of the weaver’s fhuttle; it is made of an hard 
polifhed wood, three or four lines thick at the ends, and 
{omewhat more in the middle, and three or four inches long. 
On it are wound the filks or other matters to be ufed as the 
woof of the tapeftry. ‘The comb or reed is of wood or ivo- 
ry ; it has ufually teeth on both fides; it 1s about an inch: 
thick in the middle, but diminifhes each way to the extre- 
mity of the teeth: it ferves to beat the threads of the woof 
clofe to each other, as fait as the workman has pafled and 
placed them with his flute among the threads of the warp. _ 

‘I'he workman is feated on a bench before the loom, with 
his breaft againft the beam, only a cufhion or pillow between 
them; and, in this pofture, leparating, with his fingers, 
the threads of the warp, that he may fee the defign under- 
neath, and taking a flute, mounted with a proper colour, he 
pafles it among the threads, atter having raifed or lowered 
them, by means of the treddles moving the {pring-ftaves and 
coats. 

Lattly, 'T’o prefs and cléfe the threads of the filk or yarn, 
&c. thus placed, he ftrikes each courfe (2. e. what the flute 
leaves in its pafling and. coming back again) with the 
reed. 

TAPIOCA, a fpecies of flarch, which the Brazileans 
make from the roots of the caffada plant, which is already. 
defcribed under its botanic name JATROPHA. 

TAPIR, in zoology, a quadruped of the order of bellue, 
refembling the hippopotamus, has the fore-hoofs divided into 
four, and the hind-hoofs into three parts. The nofe of the 
male extends far beyond the lower jaw, is flender, and forms 
a fort of probofcis ; it is capable of being contraéted or ex- 
tended at pleafure, and its fides are fuleated. he extre- 
mities of both. jaws end in a point, and there are ten cutting 
teeth in each. Between them and the grinders there 1s a va- 
cant fpace ; and there are ten grinders ineach jaw ‘The ears 
are ereét, the eyes fmall, and the body is. fhaped like that of 
a hog. The back is arched; the legs are fhort ; and the 
hoofs fmall, black, and hollow. ‘(he tail is very {mall. ‘The 
animal grows to the fize of a heifer half a year old. ‘Uhe 
hair is fhort.:; when young, it is {potted with white ; when 
old, of a dufky colour. — It inhabits the woods and rivers of 
the eaftern fide of South America, from the Ifthmus of Da- 
rien to the river of Amazons. It fleeps during day in the 
darkeft and thickeft foreft adjacent to the banks, and goes 
out in the nizht-time in fearch of tood. It lives on grafs, 
{u zar-canes, and on fruits. If difturbed, it takes to the water 5. 
{weems very well; or finks below, arid, like the hippopota- 
mus, walks on the bottom as on dry ground. It makes a. 
fort of hiffing noife.—This is the largeft of the American. 
animals. 

TAPPING, in general, the aét of piercing a hole in a: 
veffel, and applying a tube or canula in the aperture, for the 
commodious drawing off the liquor contained therein. 

Tappinc, in furgery. See Surcery. 

TAPROBANE, the-ancient name of the ifland:of Ceys- 
lon. See CeYLon. 

TAR,a thick, black, unétuous fubftance obtained chiefly 
from old pines and fir-trees by burning them with a cloje 
{mothering heat. It is prepared in great quantities in Nor- 
way, Sweden, Germany, Ruffia, and North America, and 
in other countries where the'pine and hr abound... For the: 
method of obtaining it, fee the article Pinus, page 765.. 

Becher, the celebrated chemift, firft propofed to make tar 
from pit-coal. Manufa¢tures for this purpofe have. been. 
eftablifhed many years ago. in the bifhopric of Liege, and 
g im 


Tar. 


TAR tan 4 7 Ale. | 
Taranto im feveral parts of Enoland. In the year 19St, theeat of © TARGUM, a nathe given to the Chaldee paraphrafes of Taree 


Targionia Dundonald obtained a patent for extra@ing tar from pit. the books of the Old Teitament. They are called para. 
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coal by a new procefs of diftillation (fee Coax, page 8o.), 
Great hopes were entertained of the value of this difco- 
very, but we have not heard that it has anfwered expec- 
tation, 

‘Tar, which is well known for its economical ufes, is pro- 
perly an empyreumatic oil of tutpentine, and has been mach 
fed as 4 medicirie both internally and externally (fee Paar- 
macy-Jndex.).’ "‘Tar-water, or water impregnated with thé 
more foluble parts of tar, was formerly a popular remedy. 
Seé Prarmacy, n° 40s. - 

TARANTO, the ancient Tarextum, a fea-port town 
of Italy, in the kingdom of Naples, and in the Terra de 
Otranto. It is a firong and populous place, with an arch- 
bifhon’s fee, and the title of a principality. It is feated off 
a penin(ula, and is defended by a ftrong caftle; but the har- 
Bout is choaked up. E. Long. 17. 29. N. Lat. go. at. 

TARANTULA, a fpecies of Aranea, fo called from 
Taranto, the place where they ave faid to abound. See 
ARANEA, {pecies 13. 

TARASCON, an ancient, populous, and handfome town 
of France, in the epartment of the Mouths of the Rhone, 
atid late province of Provence, with a well-built caftle, feat- 
ed on the river Rhone, oppofite Beaucaire, with which it 
communicates by a bridge of boats. Its commerce confifts 
in oil, brandy, ftarch, and ftuffs that are much wern, one 
fort being of odarfe filk, and the other of the fame material 
and weol. It és 10 miles north of Arles, and 375 fouth by 
€aft of Paris. E. Long. 4.45. N. Lat. 43. 46. 

TARAZONA, a ftrong town of Spain, in the kingdom 
‘of Atragon, and on the frontiers of Old Caftile, with a bi- 
fhop’s fee. It is feated partly on a rock, and partly in a 
fertile plain, on the river Chiles. It was taken from the 
Moots in 1110. 

TARCHONANTHUS, rrea-pane, in botany: A ge- 
mus of plants belonging to the clafs of /yngenefia, and to 
the order of po/ygamia equalis ; and in the natural fyftem 
ranging under the 49th order, Compofite. “\he receptacle 
is villous, and the pappus plumy ; the calyx is monophyl- 
lous, turbinated, and half divided into feven fegments. ‘There 
are only three {pecies known; the camphoratus, glaber, and 
ericoides. 

TARE, is an allowance.for the eutfide package that 
contains fuch goods as cannot be unpacked without de- 
‘triment ; or for the papers, threads, bands, &c. that in- 
clofe or bind any goods imposted loofe ; or though import- 


W. Long. 1. 26. N. Lat. 42. 10. 


. €d in cafks, chefts, &c. yet cannot be unpacked and weigh- 


ed neat. 

Tart, or vercu. See Vicia. 

TARGET, a kind of fhield or weapon of defence made 
tule of by the ancients. ; 

TARGIONIA, in botany; a genus ef plants belong- 
ing to the clafs of cryptogamia, and natural order of alga. 
The calyx is bivalved, including a globular body. ‘There 
is only one fpecies ; the Aypophylla, which is a native of 
Great Britain. The hypophylla, or vetch targionia, has 
leaves about a quarter of an inch long, of a heart-fhape, in- 
verted, and growing projirate in a clump together: their 
upper furface-is green, covered with whitifh papille, and 
their lower furface is black. The fruification grows at 
the great end of the leaf on the lower fide, and confits of 
two concave valves or hemifpheres, of a reddifh black colour, 
inclofing a chocolate-coloured globule, refembling the feed 


_ of a tare or vetch, full of a yellow powder. ‘The leaves in- 


¢ereafe by fhooting out young offsets from their fides like 
the polypus. This plant is found in the north of England, 
and near the Tarbet of Cantire in Scotland. 


phrafes or expofitions, bécaufe they are rather comments and 
explications thar literal tranflations of the text. They are 
written in the Chaldee tongue, which became familiar to the 
Jews after the time of their captivity in Babylon, and was 
more known to. them: than the Hebrew itfelf. So that 
when the Hebrew text was read in the fynarocue, or in the 
temple, they generally added to it an explication in the 
Chaldee tongue for the fervice of the people, who had but 
a very imperfeGt knowledye of the Hebrew tongue. It ig 
probable, that even from the time of Ezra this cuftom be- 
gan, fince this learned {cribe, reading the law to the people 
in the temple, explained it, with the other priefts that were 
with him, to make it wnderftood by the people (Neher. 
Vill. 79g.) ‘ 

But though the cuftom of making thefe forts of expofi- 
tions in the Chaldee language be very ancient among thé 
Hebrews, yet have they no written paraphrafes or targume 
before the era of Onkelos and Jonathan, who Kved about the 
time of our Saviour. Jonathan is placed about 30 years be. 
fore Chrift, under the reign of Herod the Great. Onkelos ig 
fomething more modern. The taroum of Onkelos is the 
moft of all efteemed, and copies are to be found in which it 
is inferted verfe for verfe with the Hebrew. It is fo thore 
and fo fimple, that it cannot be fufpe€ed of being corrupted. 
This paraphraft wrote only upon the books of Mofes; and 
his ftyle appreaches nearly to the purity of the. Chaldee, ag 
it is found in Daniel and Ezra. This targum is quoted ia 
the mifna, but was not known either to Eufebius, St Je- 
rome, or Origen. 

The targum of Jonathan fon of Uziel is upon the greater 
and leffer prophets. He is much more diffufe than Onkelos, 
and efpecially upon the leffer prophets, where he takes great 
liberties, and runs on in allegories. His flyle is pure enough, 
and approaches pretty near to the Chaldee of Onkelos. It is 
thought that the Jewifh doctors who lived above 700 years 
after him made fome additions to him. 

The targum of Jofeph the Blind is upon the Hagiogra- 
pha. This author is much more modern, and lefs efteemed 
than thofe we have now mentioned: He has written upon 
the Pfalms, Job, the Proverbs, the Canticles, Ecclefialtes, 
Ruth, and Either. His ftyle is a very corrupt Chaldee, 
with a great mixture of words from foreign languages. 

The targum of Jerufalem is only upon the Pentateuch s 
nor is that entire or perfect. There are whole verfes warit- 
ing, others tranfpofed, others mutilated ; which has made 
many of opinion that this is only a fragment of fome ancient 
paraphrafe that is now lof. There is no targum upon 
Daniel, or upon the books of Ezra and Nehemiah. __ 

Thefe targums are of great ufe for the better underftand- 
ing not only of the Old Yeftament, on which they are writ- 
ten, bat alfo of the New. As to the Old Teftament, they 
ferve to vindicate the genuinenefs of the prefent Hebrew 
text, by proving it to be the fame that.was in ufe when 
thefe tarzums.were made, contrary to the opinion of thofe 
who think the Jews corrupted it after our Saviour’s time. 
They help to explain many words and phrafes in the He- 
brew original, and they hand down to us many of the an- 
cient cuftoms of the Jews. And fome of them, with the 
phrafeelogies, idioms, and peculiar forms of {peech, which 
we find in them, do in mamy inftances help as much for 
the better illuftration and better underftanding of the New 
Teftament as of the Old; the Jerufalem Chaldee diale@, in 
which they are written, being the vulgar langnage of the 
Jews in our Saviour’s time. ‘They alfo very much ferve the 
Chriftian caufe againft the Jews, by interpreting many of the 
prophecies of the Meffiah in the Old Teftament in the fame 

manner 
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arif manner.as the Chriftians do, Many inftances are produced The priscipal mountains, or rather chains of mountains, Tartary. 
l to this purpofe by Dr Prideaux in his Conne@. of the Hit. found in this part of Great l'artary, may be divided inte ~"V 


artary, 


of the Old and New Teft. vol. iv. p. 777, &e. 

Thefe targumse are publifhed to the beft advantage in the 
fecond edition of the great Hebrew Bible fet forth at Ba- 
fil by Buxtorf the father, anno 1610; for he has retified 
the Chaldee text, and reformed the vowel pointings in it: 
the targums having at firft been written without vowel 
points, which were afterwards added very erroncoufly -by 
fome Jews. 

TARIF, a table or catalogue containing the names of 
different forts of merchandize, with the duties to be paid as 
fettled by authority amongift trading nations. 

TARPA (Spurius Mecius), a Latin critic in the time 
of Julius Cefar and Auguftus. He had his tribunal in the 
temple of Apollo, where, with four affiftants, he paffed fen- 
tence on the works of the poets. Cicero and Horace make 
honourable mention of this critic. 

TARPAULIN, a piece of canvafs, well tarred over, to 
keep off the rain from any place. The term is alfo often 
applied in a burlefque fenfe to a perfon that has been all his 
life bred to the fea. 

TARPEIAN, in Roman antiquity, an soe thin given 
to a fleep rock: in Rome; whence, by the law of the 
twelve tables, thofe guilty of certain crimes-were precipi 
tated. It took its name from Tarpeia, a veital virgin, 
who was killed by the Sabines, as related under the article 
Rome, n° 24. 

TARQUIN the Exper, king of Rome, fucceeded Ancus 
Martius 615 B.C. See Rome, n° 35—-qo. 

Tarquin the Proud, a tyrant and ufurper. 
ticle Rome, n° 49—51, &c. v 

TARRAGON, or DRAGON-worT. See ArTEMISIA. 

TARROCK, in ornithology, a {pecies of Larus. 

TARSHISH, or T'artessus, a town frequently men- 
tioned by ancient authors, the fituation of which it is difficult 
to afcertain. See the opinions of Mr Bruce ane Dr Doig 
on this f{ubje& under the article Opuir. 

ARTAN, in fea language, a {mall nating veffel navi- 
gated in the Miditetranean fea, and having only’one maft 
and a bowfprit, the principal fail, which is extremely large, 
being extended by a lateen-yard. When tartans put up a 
{quare fail, it is called a /ai/ of fortune. 

TARTAR, a hard folid fubftance which feparates from 
wine after complete fermentation, and adheres to the top 
and fides of the cafks. See the /ndex to Curmistry and 
PHARMACY. 

TARTARY, a very large’ country of Afia, fituated 
between 57° and 160° of E. Long. reckoning from he 
weit end of the ifle of Ferro, and between 37° and 55° 
of Lat. It is bounded onthe north by Siberia, or that 
part of Afia which belongs to Ruffia; on the weft by the 
rivers Don, Wolga, and Kama, which feparate it from 
Ruffia; on the fouth by the Euxine and Cafpian Seas, 
Karazm, the two Bukharias, China, and Korea; and on 
the eaft, by the Oriental or Tartarian ocean. It extends 
from eait to welt the {pace of 104 degrees in longitude, or 
4145 geographical miles; but its breadth ts not proportion- 
able, being not above 960 miles where broadeit, and where 
narrowelt 330. 

This vait region is divided into two great parts; the one 


See the ar- 


-ealled the Welter n, the other the Eaffern Tartary. 


Welttern Tartary, which is much more extenfive than 
the Eaitern, containing 139 degrees of longitude out of 
161, ts inhabited by a great number of nations, or tribes 
of people, who are called Mungls or Mungals, by them- 
felves ; and Moguls or Tartars, indifferently, by other na- 


ations. 
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three claffes: firlt, thofe which run along the northern bor- 
ders of it ; and thoupts perhaps not always contiguous, or 


of the fame denomination, go under the general name of 


Ulug Tég, or Dag, that is, the Great Mountain. bode 
thofe which make the: fouthern bounds, and are called 
Kichug Tag, or the Lefer Mountain. he third great 
chain is called Mount Altay, lying nearly in the middle, 
between the Cafpian Sea and Eaftern Tartary, and ex- 
tending between the other two, in about the 110th degree 
of lonvitude. 

The principal rivers of Weftern Tartary, befides the Dnie- 
per, Don, and Wolga, are the Jaik or Yaik, and Yem, 
both detcending from the Ulug Tag, and falling into the 
Cafpian Sea on the nortli fide: the river Ili or Khonghis, 
which rifes out of the Kichug Tag, on the borders of Lit- 
tle Bukharia, and runs north-weft into the lake Palkafi, 
which is about inst miles long, and 30 broad, in latitude 

48°, longitude 97°, reckoning from the ifle of Ferro: on 
this river the khan of the Eluths or Kalmucks ufually re- 
fides: the river Irtifh,. Irtis, or Erchis, which rifes in Mount 
Altay, and runs weitward, inclining to the north, between 
two branches of it, into the lake Sayfan, Saffan, or Ian, 
called alfo Honhotu-Nor, 90 miles long from welt to eaft, 
and 4o broad, in latitude 47° 30’, longitude 104° ; from 
whence iffuing again, it paffes north-weft, through part of 
Siberia, and falls into the Oby, which has its fource in the 
{ame mountain, about one degree to the north of that of the 
Trtifh ; and feven or eight degrees to the north-eaft rifes the 
Kem or Jenifea, which runs weftward for the {pace of feven 
or eight degrees, and then turning northward enters Siberia. 
‘The next river of note is the Selinga, which rifes out of the 
lake Kofogol, Hutuktu or Khutuktu, which is 70 miles 
long from fouth to north, and 20 broad, in latitude 52°, 
longitude 118°, not far Fond the fource of the Jenifea, and 
taking a {weep fouthward, round by the eaft, falls north- 
ward into the lake Baykal in Siberia, about 30 leagues 
north-weft of the city Selinghinfkoy, which ftands upon it. 
Into the Selinga runs the Orkon, coming from the fouth« 
weft; and into the Orkon the, Tula, rifing eaftward in 
Mount Kentey. On the fame mountain rifes alfo two other 
rivers, viz. the Onon, called alfo by the T'artars Sagha/ian 
Ula, or the Dragon river, and by the Ruffians Amur ; 
which running north-eaftward, and then taking: a large 
{weep by the fouth, rolls along the bounds of Eaftern 'Tar- 
tary, and falls into the Eaftern Ocean. On its banks ftand 
two cities ; Nerchinfkoy or Nipchew, a frontier of the Ruf- 
fians, almoft due north of Pekin in China; and Saghalian 
Ula, poffeffed by the Chinefe. Another large river is the 
Kerlon or Kerulon, which running north-eaftward, falls in- 
to the lake Kulon or Dalay, which is 60 miles long from 
fouth-weft to > eaft, and 27 broad, in latitude 45° 30% 
longitude 135°, and iffuing out again under the name of 
Ergona or Argun, joins the ‘Saghalian Ula, about 170 miles 
bey: ond Nerchirfkoy.’ ‘To thefe let us. add the river Kalka, 
from whence, though fmall, the Kalka-Moguls or Mongols 
take their name. It rifes inthe mountains, feparating Eaft- 
ern from Weltern [artary, and, running eaftward, falls in- 
to the lake Puir, and then into that-of Kulon, before {po- 
ken of. 

In the middle of a-defert, on the banks of the river Ir- 
tifh, isa remarkable piece of antiquity called Sspmy Pava- 
ry, or the feven palaces. 

Above the Sedmy Palaty, towards the fource of the Ir- 
tifh, grows the beft rhubarb in the world, without the leaft 
culture. In the plain of this country alfo, about eight or 
ten days journey from ‘Tomfky in Siberia, are found many 
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bability fell in battle. Thefe tombs are ealily diftinguithed 
by the mounds of earth and ftone railed over them. The 
‘l'artars fay, Tamerlane had many engagements in this coun- 
try with the Kalmucks, whom he in vain endeavoured to 
conquer. Many perfons go from Tomfky, and other parts, 
every fummer, to thefe graves, which they dig up, and find 
among the afhes of the dead contfiderable quantities of gold, 
filver, brafs, and fome precious ftones, but particularly hilts 
of {words and armour. ‘They find alfo ornaments of fad- 
dles and bridles, and other trappings for horfes ; and fome- 
times thofe of elephants. Whence it appears, that when 
any general or perfon of diftin@tion was interred, all his 
arms, his favourite horfe and fervant, were buried with him 
“in the fame grave; this cuftom prevails to this day among 
the Kalmucks and other Tartars, and feems to be of great 
antiquity. It appears from the number of graves, ‘that 
many thoufands mutt have fallen in thofe places; for the 
people have continued to dig for treafure many years, and 
ftill find it unexhaufted. ‘They are, indeed, fometimes in- 
terrupted, and robbed of all their booty, by parties of Kal- 
mucks, who abhor difturbing the afhes of thedead. Arm- 
ed men on horfeback, caft in brals, of no mean defign and 
workmanfhip, with the figures of deer caft in pure gold, 
have been dug out of thefe tombs. ‘They once difcovered 
an arched vault, where they found the remains of a man, 
with his bow, lance, and other arms, lying on a filver table. 
Mn touching the body, it fell to duft. The value of the 
table and arms was very conftderable. Jor the manners and 
cuftoms of thefe ‘lartars, fee Karmucks. 

Great quantities of a kind of ivory, called by the natives 
Mammons-horn, ave found in this country and in Siberia, on 
the banks of the Oby. They are commonly found on the 
banks of rivers that have been wafhed by floods. Some of 
them are very entire and frefh, like the beft ivory in all re- 


{pects, excepting only the colour, which is of a yellowith 


hue. In Siberia they make fnuff-boxes, combs, and divers 
forts of turnery ware of them.’ Some have been found 
weighing above 100 pounds Englith. 

The mo confiderable tribes in Weftern Tartary, next to 
the Kalmucks, are the Kalkas and Mungls, or Mongals, 
properly fo called. ‘The country of the Kalkas extends 
eaftward, from mount Altay to the fource of the river Kal- 
ka, whence they derive their name, in the borders of Kaft- 
ern Tartary, and t39th degree of longitude. ‘The territo- 
xies of the Mungls, or Mongalia, lie to the fouth of thofe 
of the Kalkas, between them and the great wall of China, 
to which empire both ‘nations are fubje@t. Befides thefe 
tribes, who are idolaters of the religion of the Delay Lama, 
there are others, who poffefs that part of Weftern ‘i'artary 
called Turkefan, the original country of the Turks and 
"Turkmans, fituated to the north of Great Bukharia and 
Karazm, between thofe countries and the dominions of the 
Eluths. Under Weftern Tartary alfo is comprehended 
Tibet, Thibet, or T'obbut, fubje€t to the Delay Lama, or 
great high-prieft of the Pagan ‘i'artars and Chinefe. 

In all the vaft region of Weftern 'Tartary, there are 
but few towns, moft of the inhabitants living under tents, 
eipecially in fummer, and moving from place to place with 
their flocks and herds. They. generally encamp near fome 
river-for the convenience of water. 

The air of this country. is temperate, wholefome, and plea- 
fant, being equally removed from the extremes of heat and 
cold. As to the foil, though there are many mountains, 
lakes, and deferts in it, yet the banks of the rivers, and the 
plains, fome of which are of great extent, are exceeding fer- 
tile. ‘he mountains, woods, and deferts, abound with ve- 
nilon, game, and wild fowl; and the rivers and Jakes both 
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with fith and fowl, In particular, here are wild mules, hor- 
fes, and dromedaries, wild boars, feveral kinds of deer, a fpe- 
cies of goats with yellow hair, {quirrels, foxes ; aa animal 
called hauteban, refembling an elk; another called chudon or 
chelifon, that teems to be a fort of lynx; and a creature 
called ¢ae/-pe, as {mall as an ermine, of whofe {kins the Chi- 
nefe make mantles to keep out the cold. Among other 
birds of extraordinary beauty, bred in this country, there is 
one called the /bonkar, which is all over white except the 
beak, wings, and tail, which are of a very fine red. Note 
withftanding the foil in many parts of Tartary is fo luxuri- 
ant, yet we are told it does not produce a fingle wood of 
tall trees of any kind whatever, excepting in fome few places 
towards the frontiers; all the wood that is found in the 
heart of the country conffting of thrubs, which never exceed’ 
the height of a pike, and even thefe are rare. 

It is remarkable, that in all the vaft dominions of Mon- 
galia, there is not fo much.as.a fingle houfe to be feen. All 
the people, even the prince and high-prieft, live conftantly in 
tents, and remove their cattle from place to place as conve- 
niency requires. ‘Thefe people do not trouble themfelves 
with ploughing or digging the ground in any fafhion, but 
are content with the produce of their flocks, though the 
foil is exceeding fine, and capable, by proper culture, of pro- 
ducing grain of feveral forts. 

In the country of the Mongals the grafs is very thick 
and rank, and would with little labour make excellent hay. 
This grafs is often fet on fire by the Monyals in the {pring 
during high winds. At {uch times it burns moft furioufly, 
running like wild-fire, and f{preading its flames to the di- 
ftance of perhaps 10 or 20 miles, till its progrefs is inter- 
rupted by fome river or barren hill, The rapidity of thofe 
flames, their fmoke and. crackling noife, cannot eafily be 
conceived by thofe who have not feen them. When any 


perfon finds himfelf to the leeward of them, the only me- 


thod by which he can fave himfelf from their fury, is to 
kindle immediately the grafs where he ftands, and follow his 
own fire. For this purpofe, every perfon is provided with 
flints, fteel, and tinder. ‘lhe reafon why the Monzgals fet 
fire to the grafs, is to procure early pafture to their cattle, 
‘Lhe afhes left-upon the gound fink into the earth at the 
melting of the fnow, and prove an excellent manure ; fo that 
the grafs in the fpring rifes on the lands which have been 
prepared in this manner as thick as a field of wheat. Ca- 
ravans, travellers with merchandife, but efpecially armies, 
never encamp upon this rank grafs; and there are feveral 
inftances of confiderable bodies of men being put in confu- 
fon, and even defeated, by the enemy’s fetting fire to the 
rafs. 

: Eaftern Tartary, according to the limits ufually affigned 
it by hiftorians and geographers, is bounded to the weit by 
Weltern Tartary, or by that part pofleffed by the proper 
Mungls and Kalkas; on the north by Sibetia; on the ealt 
by that part of the Oriental Ocean called the Tartarian 
Sea ; and on the fouth by the fame fea, the kingdom of 
Korea, and the Yellow Sea, which feparates it from China. 
It is fituated between the 137th and 160th degrees of lon- 
gitude, being about 900 miles long from fouth to north, 
and near as many in breadth from weit to eaft, yet but 
thinly peopled. ‘This large region is at prefent divided into 
three great governments, all fubject to the Chinefe, viz. 
Shing-yang or Muyden, Kurin-ula, and Tfitfikar. 

The government of Shin-yang, containing all the ancient 
Lyau-tong or Quan-tong, is bounded on the fouth by the 
great wall of China and the Yellow Sea; on the eait, north, 
and welt, it is inclofed by a wooden palifade, feven or eight 
feet high, fitter to mark its bounds and keep out petty rob- 
bers. than to. oppofe an army... 
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"The lands of this province are for the general very fertile, - 


producing abundance of wheat, millet, roots, and cotton. 
They alfo afford pafture to great numbers-of fheep and oxen, 
which are rarely feen in any of the provinces of China. 
"i‘hey have indeed but little rice; yet, to make amends, there 
is plenty of apples, pears, hazel-nuts, filberds, and chefnuts, 
even in the forelts. The eaftera part, which borders on the 


‘ ancient country of the Manchews and kingdom of Korea, is 
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full of deferts and bogs. The principal cities of this go- 
wernment are Shing:yang or Mugden, Fong-whang ching, 
Inden, Ichew, and Kingchew. ‘This country wae the Oli- 
ginal feat of the Tartar tribe of the Manchews, who have 
been matters of China above 100 years. 

The government of Kirin-ula-hotun is bounded weftward 
by the palifade of Lyau-tong; on the eaft, by the Eaftern 
Ocean; fouthward, by the kingdom of Korea; and on the 
north by the great river Saghalian; fo that it extends no 
fewer than 12 degrees, and almoft 20 degrees in longitude, 
being 750 miles in length and 600 in breadth. 

"This vaft country abounds in millet and oats, with a fort 
of grain unknown in Europe, called by the Chinefe may- 
fem-mi, as beinz of a middle kind between wheat and rice, 
It is wholefome, and much ufed ia thofe cold regions. 
There is but little wheat or rice here ; but whether that is 
the fault of the foil or the inhabitants, we cannot affert. 
The cold begins much fooner in thefe parts than at Paris, 
whole latitude is near 50 degrees. ‘The forefts, which are 
very thick and large the nearer you advance to the Eaftern 
Ocean, contribute not a little to bring it on and keep it up, 
The banks of the rivers here, in furamer, are enamelled 
with a vafiety of flowers common in Europe, excepting the 
yellow lilies, which are of a moft lively colour, in height 
and fhape exactly refembling our white lilies, but are of a 
much weaker fcent. But the plant which is moft efteemed, 
and draws a great number of herbalifts into thefe deferts, is 
the gin-feng™, called by the Manchews orhota, that is, the 
chief or queen of plants. It is highly valued for its virtues 
in curing feveral difeafes, and all decays of frength proceed- 
ing from exceflive labour of body or mind. For this reafon 
it has always been the principal riches of Eaftern 'Tartary ; 
what is found in the north of Korea being confumed in that 
kingdom, 

Formerly the Chinefe ufed to get into the gin-feng coun- 
try among the mandarins and foldiers continually paffing ; 
but in 1700 the emperor Kang-hi, that his Manchews mizht 
reap this advantage, ordered 10,900 of his foldiers, encamp- 
ed without the great wall, to go and gather it, on condition 
that each fhould give him two ounces of the beft, and take 
an equal weight of fine filver for the remainder: by which 
means the emperor got in that year 20,0co pounds of it for 
lefs than one-fourth of the price it bears at Pekin. The 
root is the only part that is ufed medicinally. Its value is 
enhanced by its age, for the largeft and firmeift are the beft. 
This country abounds alfo in fine fables, grey ermines, and 
black foxes. 

One of the tribes of Tartars inhabiting this country are 
called the Yu-pi Tartars, whole manner of life is fomewhat 
extraordinary. All the fummer they {pend in fifhing : one 
part of what they catch is laid up to make oil for their 
lamps; another ferves for their daily food; and the reft, 
which they dry in the fun, without falting, for they have 
no falt, is laid up for their winter’s provifions, whereof 
both men and cattle eat when the rivers are frozen. Not- 
with{tanding this diet, a great deal of ftrength and vigour 
appears in moft of thefe poor people. Their raiment con- 
fifts of the fins of fifth, which, after dreffing and dyeing of 
three or four colours, they fhape and few in {o delicate a 
manner, that one would imagine they made ufe of filk, till, 
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on rippin? a ftitch or two, you petceive an exceeding fine Tartary, 
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thong, cut out of a very thin fin. When the rivers are 
frozen, their fledges are drawn by dogs trained up for the 
purpofe, and highly valued. 

Althongh the Manchew language is as much ufed at the 
court of Pekin as the Chinefe, and all public a&ts are drawn 


‘up in the one as well asthe other; yet it began to decline, 


and would probably have been loft, had not the Tartars ta- 
ken great pains to preferve it, by tranflating Chinefe books, 
and compiling diétionaries, under the emperor’s patronage. 
Their language is fingular in this refpe&t, that the verb dif 
fers as often as the fubitantive governed by it; or, which is 
the fame thing, to every different {ubftantive they ufea 


' different verb ; as for inftance, when they would fay, make 


a verfe, a pidure, a flatue; for though the repetition of the 
fame verb in difcourfe might be excufable, it is with them 
unpardonable in writing, as making a monftrous grating to 
their ears. é 

Another fingularity of their language is the copioufnefs 
of it; for inflance, befides names for each {pecies of ani- 
mals, they have words to exprefs their feveral ages and qua- 
lities. ‘Fudagon is the general name for a dog ; but tayha 
fignifies a dog who has very long and thick hair both on 
his ears and tail; and yo/o, a dog with a long thick muzzle 
and tail, large ears, and hanging lips. ‘The horfe, as more 
ferviceable to them, has 20 times more names than the dog; 
almoft every motion of him giving occafion to a different 
name. Where they could get that aftomfhing multitude of 
names and terms, is not,eafy to determine. 

This country is but thinly peopled, and -contains only 
four cities, namely, Kirinula-hotun or Khotun, Pedne or 
Petuna, Ninguta, and Putay-ula-hotun, which are very ill- 
built, and encompaffed with no better than mud-walls. The 
firft ftands on the river Songari, and is the refidence of the 
Manchew general, who has all the privileges of a viceroy, 
and commands the mandarines as well as the troops Nin- 
guta, which the family now reigning in China confiders as 
its ancient patrimony, is fituated on the Hurkapira, which 
runs northward into the Songari. Its name is compound- 
ed of two Tartarian words which fignify feven chiets, to 
exprefs the rife of the Manchew kingdom, which was firft 
eftablifhed by feven brothers of the late emperor Kanghi’s 
great-grandfather’s father. 

‘fhe tribe of the Manchews, who inhabit a part of Eaft- 
ern Tartary, and are lords of all the other inhabitants there- 
of, are called by the Ruffians Bogdoy, and the emperor of 
China Bogdoy Khan and Amulon Bogdoy Khan. 

The third government into which Eaftern Tartary is di- 
vided, is that of Tfitfikar. It is 740 miles long and 600 
broad; and belongs partly to China and partly to Roffia. 
The people are great hunters, dexterous archers, and pay 
their tribute in fable-fkins; each family being affefled two 
or three, or more a-year, according to the number of able 
perfons. 

This province is inhabited chiefly by three forts of Tar- 
tars, the Manchews, the Selons, and ‘Vaguri, of whom the 
firft are mafters. [he Taguri are a large robuft people, 
bat not very numerous. They live in houfes or huts, and 
cultivate barley, oats, and millet. Their cattle are princi- 
pally herfes, dromedaries, oxen, cows, and fheep. They 
make much ufe of their oxen to ride on. 

The Solons alfo are a brave robuft people. Their drefs 
is a faort jacket of wolves fkins, with a cap of the fame ; 
and they have long cloaks made of fox or tigers fkins, to de- 
fend them againft the cold, efpecially of the night. They 
hang their bows at their backs. ‘Their women ride on horfee 
back, drive the plough, hunt ftags and other game. 

Befides the country towns or villages, there are three ci- 
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Fartary. ties in the province of TYitfikar, namely, Tfitfikar, Merghen, Karafm is at prefent inhabited by three forts of people, Tartary 
Mew-yv——~ and Saghalian-ula-hotun. The garrifon of Tfitfikar, the the Sarts, Turkmans, and Ufbeck 'Lartars. 


capital, confifts of Manchews; but the inhabitants are moft- 
dy Chinefe. According to their own account, they are all 


fhammams, or conjurors, and invoke the devil with tright/ul ’ 


cries. They give their dead two burials, firfl leaving a hole 
at top of the grave, where the relations daily bring vi€tuals, 
which they convey to the mouth of the deceafed with a 
{poon, anc leave drink in {mall tin cups ftanding round the 
grave. ‘I’his ceremony holds for feveral weeks, after which 
they bury the body deeper in the ground. 

Several rivers in this country produce pearls, which, 
though much cried up: by the Tartars, would be little va- 
lued by Europeans, on account of-their defects in fhape and 
colour. 

The kingdoms or countries of Corea, Lyau-tong, and 
Nyu-che, forming a part of Katay, Kitay, or Cathay, and 
by fome included under Eattern Tartary, are more properly 
provinces of China, though they lie without the great wall. 

Ujbeck Tartarr. To'the north and north-eaft of Perfia 
lie the countries of Karafm, and Great and ‘Little Bukharia, 
which being moftly {ubjeét to and inhabited by the tribe of 
Ufbeck Tartars, are commonly known by the general name 
of Ufbeck Tartary. 

The kingdom of Karafm was known to the ancient 
Greeks, as appears from Herodotus, Ptolemy, and other 
authors of that nation, by the name of Khora/mia. At pre- 
fent it is bounded on the north by the country of ‘Turkef- 
tan, and the dominions of the great khan of the Eluthé or 
Kalmucks; on the eaft, by Great Bukharia, from which it 
is feparated partly by the mountains of Irdar, and partly by 
the deferts of Karak and Gaznah; on the fouth, by the 
provinces of Afterabad and Khoraflan, belonging to Ivan 
or Perfia at large, from-which it is divided by the river 
Jibun or Amu, and fundry deferts of a vaft extent ; and on 
the weft by the Cafpian Sea. 

It may be about 440 milcs in length from fouth to north, 
and 300 from weit to eait; being fituated between the 39th 
and 46th degrees of north latitude, and the 71{t and 77th 
degrees of ait longitude. ‘The country confifts, for the 
moft part, of vaft fandy plains, fome of which are barren 
deferts, but others afford excellent pafture. ‘here is good 
jand in feveral of the provinces, where vines grow, and wine 
ts made; but water being icarce, a great part of the coun- 
try turns to no account. 

Karafm owes all its fertility to three rivers and a lake.. 

"The rivers are the Amu, Khefil, and Sir. The Amu, as it 
ig called by. the Ufbecks and Perfians, is the Jihun of the 
Arabs, and Oxus of the ancient Greeks. It has its fource 
sn thofe high mountains which feparate Little Bukharia 
from the dominions of the Great Mogul; and, after paffing 
through Great Bukharia and Karafm, divides into two 
branches, one of which falls into. the Khefil, and. the other 
into. the Cafpian Sea, towards the borders of the province 
of Aftarabad.. ‘Che Amu abounds with all: forts of excel- 
tent fith, and its banks.are the moft charming in.the world. 
Along them grows.thofe excellent melons and other fruits 
fo much efteemed in Perfia, the Indies, and Ruffia. 
, The river Khefil rifes in.the mountains-to the north-eaft 
of the province of Samarkant, and falls into the lake. of Aral 
or Eagles, 50 or 60 miles. below its junétion with a branch 
of the Amu. Its-banks are exceeding-fertile wherever they 
are cultivated. 

The Sit or Daria rifes.in. the mountains to. the eaft of 
Little Bukharia, and after a long.courfe weftward, along 
the borders of the Bukharias. and. Karafm, falls. at. laf inte 
the lake Aral 


With regard ' 
to the firft of thefe, we are told, that they are the ancient | 
inhabitants of the country, or thofe who were fettled there 
before the Ufbecks became. mafters of it; and that they 
fupport themfelves like the Turkmans by their cattle and 
hufbandry. The Turkmans or ‘furkomans came originally 
from Yurkeftan or the parts of Tartary tothe north of Ka- 
rafm and Great Bukharia, towards the 11th century. They 
divided into two parties; one of which went round the north 
fide of the Cafpian Sea, and fettled in the weftern parts of 
the Greater Armenia, from thence called Turkomania, or 
the country of the Turkomans, ‘Che fecond party turned fouth, 
and refted about the banks of the river Amu and the fhores 
of the Cafpian Sea, where they ftill poffefs a great many 
towns and villages, in the countries of Karafm and Aitara- 
bad. 

The name of Ufbecks, which the ruling tribe of the Tar. 
tars of Karafm and Great Bukharia bear at prefent, is dee 
rived from one of their khans. ‘Che Ufbecks of Karafm 
are divided into feveral hords, and live for the moft part by 
rapine; refembling in all refpeéts thofe of Great Bukharia, 
excepting’ that they are much more rude. and uncivilized, 
Like the Turkmans, they dwell in winter in the towns and 
villages which are towards the middle of Karafm ; and in 
fummer the greater part of them encamp in the neighbour- 
hood of the Amu, or in other places where they can meet 
with pafture fortheir cattle, always watching for fome con- 
venient opportunity to rob and plunder. ‘They never ceafe 
making incurfions upon the adjacent territories of Perfia or 
Great Bukharia, and are to be reftrained by no treaties or 
engagements whatfoever. Although they have fixed habi- 
tations, yet, in travelling from one place to another, they 
carry with them all their efle€ts of value, conformable to 
the way of living in ufe among their anceftors before they. 
had fettled dwellings. 

Thefe Tartars, it is faid, never ride without their bows, 
arrows, and {words, although it be in hawking or taking: 
any other diverfion. ‘I’hey have no arts or iciences. among 
them, neither do they till or fow. They are great devours 
ers of flefh, which they cut in {mall pieces, and eat greedily 
by handfuls, efpecially horfe.flefh, 

Their chief drink is four mare’s milk, like that in ufe- 
with the Nogays.. ‘They eat their vi€tuals upon the ground,: 
fitting with their legs double under them, which 1s. their: 
pofture alfe when they pray. 

All thefe tribes have abundance of camels, horfes, and 
fheep, both wild and tame. ‘Their fheep are. extraordinary 
large, with great tails weighing 60 or to pounds. ‘There 
are many wild horfes in the country, which the 'l'artars fre- 
quently. kill with their hawks. Thefe birds are taught ta 
feize upon the head or neck of the beatt ;. which being tired 
with toiling to get rid of this cruel enemy, the hunter, wha 
follows his game, comes up and kills him, Some travellers 
tellus, that the inhabitants of this country have not the ufe 
of gold, filver, or any other.ccim, but barter their‘cattle for 
neceflaries. Others tell us, that they have money, particus 
larly a piece of filver called ¢anga, the value near the fourth 
part of a.crown. It is round, and. has on one fide the name 
of the.country, and on the other that of the khan,.with the 
year of the hegira. ‘There are alfo,, it is faid, {mall pieces 
of copper, of different:fizes,.which-anfwer to our pence, half- 
pence, and farthings. 

As to the government.of Karafm, the. Ufbecks being 
matters, it is commonly vefted in divers princes of that tribe 
of the fame houfe; of whom, notwithftanding, only. one has 
the title of 44an, with.a kind of fuperiority over the.others 
This 
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This khan has no fort of dependence on him of Great Buk- 
haria, or any other prince. 

Bukharia, Bokharia, Bokaria, Bogaria, or Boharia, is the 
name given to all that region or traét of land lying: between 
Karafm and the Great Kobi, or Sandy Defert, bordering 
on China. It is divided. into the Great and Little Bukha- 
ria. For an account of which, fee the article Buxuarra, 

The inhabitants. of thefe different countries, which are. 
known by the name of Tar thd have a tradition among them- 
felves that they are all fprung from one common ftock, and 
that they are of the molt remote antiquity. To-this tradition 
much credit is due ; for they are known to be the defcendants 
of the ancient Scythians.. But when M. Bailly contends that 
the Tartars are the moift ancient of nations,.and the civili- 
zers of mankind, he writes without authority, and advances 
a paradox at which every mind muft recoil. Among the 
‘Tartars there are no hiftorical monuments of antiquity and 
eredit ; for all their writings extant, even thofe in the Mo- 
gul diale&, are long fubfequent to the time of Mohammed ; 
nor is it poflible, fays Sir William Jowes, to diltinzuifh their 
traditions from thofe of the Arabs, whofe religious opinions 
they have in general. adopted. M. Bailly difplays indeed 
great learning and ingenuity in his attempt to derive civili« 
zation from this fource ; but the greateft learning and acute- 
nels, together.with. the charms of a moft engaging ftyle,. 
can hardly render tolerable a fyftem, which places an earth- 
ly paradife, the gardens of He/perus, the iflands of the Ma- 
cares, the groves of Elyfium, if not of Eden, the heaven. of 
Inpra, the Periftan or fairy land of the Perfian poets, with 
its city of diamonds and its country of Shadcam, fo named 
from Pleafure and Love, not in any climate which the com- 
mon fenfe of mankind confiders as the feat of delights, but 
beyond the mouth of the Oby, in the Frozen Sea, in a re- 
gion equalled only by that where the wild imagination of 
Dante led him to fix the worft of criminals in a flate of pux 
nifhment after death, and of which he could not, he fays, 
even think without fhivering. 

Before the era of Mohammed the Tartars had no litera. 
ture. ‘Lhe magnificent Chengiz, whofe empire included an 
area of near 80 fquare degrees, could find none of his own 
Mongals, as the beft authors inform us, able to write his 
difpatches ; and Timur or T'ameruane,a favage of ftrong 
natural parts, and paffionately fond of hearing hiftories read 
to him, could himfelt neither write nor read. It is true, that 
by fome Arabian writers mention is made of a fet of ‘Tartarian 
characters, faid to confilt of 41 letters ; but from the defcrip- 
tion of thefe characters, Sir William Jones, with much plau- 
fibility, fufpe&ts them to have been thofe of Tibet. 

“‘ From ancient monuments therefore (continues the learns 
ed prefident) we have no proof that the Tartars were them- 
felves. well inftructed, much lefs that. they initructed the 
world.;.nor haye we. any itronger reafon to. conclude from 
their general manners and character, that they had made an 
early proficiency in. arts and {ciences ; even of poetry, the 
motft univerfal-and moft natural of the fine arts, we find no 
genuine f{pecimens afcribed to: them, excepé fome horrible 
war-fongs expreffed in: Perfian by Ali 8: Yéud, and poflibly 
invented by him.. After the conqueit of Perha by the Mon- 
gals, their princes indeed encouraged learning, and even 
made aftronomical obfervations at Samarkand ; as the Turks 
became polifhed. by. mixing with the Perhanp and “Arabs, 
though their very nature, as one of their own writers con- 
fefles, had.before been like an incurable diflemper, and thewr 
minds clouded with ignorance ;. thus: alfo .the Mancheu mo- 
narchs of China have been patrons of the learned and inge- 
nious, and the emperor ‘'ien- Long is, if he be now living, 
a fine Chinefe poet.. In all thefe infiances the Tartars bee 


relembled. the Romans, wha, before they had. fubdued 
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Greece, were Httle better than tigers in war, and Fauns or Tartary 


Sylvans in {cience and art. 
“We may readily believe thofe who affishe us, that fome 
tribes of wandering 'Tartars had real fkill in applying herbs 


‘and minerals to the purpofes of medicine, and pretended to- 


{kill im magic y but the general charaCter of their nation 
{gems to have been this; they were profeffed hunters or 


fifhers, dwelling, on that account, in forefts or near great. 


rivers, under huts or rude tents, or im waggons drawn by 


their cattle from ftation to ftation ; they were dexterous are - 


chers, excellent horfemen, bold combatants, appearing oftem 


to flee in diforder. for the fake of renewing their attack with. 


advantage ; drinking: the milk of mares, and eating the flefh 
of colts; and thus in many refpects refembling the old A- 
rabs, but in nothing more thaw in their love of intoxicating 
liquors, and in nothing lefs than ina talte for poetry and 
the improvement of their language.” 
Krim Tarrarr. See Crimea. 
ASSEL, a fort of pendant ornament at the corners of 
a cufhion-or the like. In building, taffels denote thofe 
pieces of board that lie under the ends of the mantlet trees. 


TASSO. (Torquato), a-juftly celebrated Italian poet,. 


was born at Sorrento in the kingdom of Naples, in 1544. 
He was the fon of Bernardo.Taffo, the author of feveral in- 
genious compofitions both in verfe and profe;:and of Portia 
de Roffi, alady of an illuftrious family of Naples. 


His. father-being obliged to accompany the prince of Sas- 
lerno to the emperor Charles V. upon a deputation from: 


Naples to remonftrate againft ereéting the inquifition there, 
committed the care of his-fon, then three years old, to An- 
geluzza, a man of great learning ; who, .we are told, at this 
tender age began to teach him grammar: at four he was 
fent to the Jefuit’s collexe, and at feven was well acquaint- 
ed with Latin and Greek. 
from Rome to Mantua, where his: father had entered into 


the fervice of the duke Guglielmo Gonzago: he had then: 


completed his knowledge of the Latin and Greek lang ua 


ges; he was well acquainted with rhetoric.and poetry, and - 


a mafter of Ariftotle’s ethics; he had alfo ftudied the pre- 


cepts of Mauritio Cataneo with particular attention, and‘ 


ever after reverenced him as a fecond father.. 

He was foon after fent to the univerfity of Padua; and, 
in his. 18th year, publifhed his Rinaldo, a poem written up- 
on the plan of Homer’s Odyffey. ‘This extended his repu- 
tation throughout -all Italy ; but greatly difpleafed his fa- 


ther, who forefaw that it would feduce him from {tudies of © 


more.advantage. Jie went to Padua, to remonftrate agaimft 


his apparent purpofe of giving himfelf up to philofophy and - 
poetry, and made ufe‘of many very: harfh expreffions, which : 


‘Yaffo.heard with a-patience and ‘tranquillity that made the 
old gentleman fill more angry : .“¢ Of what ufe is that phi- 
lofophy on which you value yourfelf fo much?” ‘ It has 


enabled mie {replied ‘Laflo) to endure the harfhnefs of your = 


reproo! SP 


He ‘ed after went to Bologna, by the.invitation of the - 
city and college; .but in a little time returned to Padua at - 
the preffing inftances of Scipio Gonzaga,--who had been : 


elected prince of. the academy that had been eftablifhed in 
that city by the name of the therei. He was incorpora- 


ted into this fociety, and took upon himfelf the name of - 


Pentito. 

In this retreat he formed the.defign.of his: Ferufalm De> 
livered, invented the fable, dilpofed the. parts,.and . determi- 
ned to. dedicate it to the houfe of Efle; bet whether to 
Alphonfo IL. the laft. duke of-Ferrara, or his. brother the 
cardinal Luigi, to whom he had already. dedicated. his Ri« 
naldoy he was yet in. doubt.. Being prefled by both the 
brothers to refide with them at. Ferrara, he:confented. ‘Phe 
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At 12 years-of age he went: 


Taffo. 
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duke gave him-an apartment in his palace, where he lived 
in peace and affluence, and profecuted his work ; which he 


‘now determined to dedicate to the duke, and which was 


publifhed by his patrons, book by book, as he finifhed 
them. ‘ 

When he was about 27, he publifhed a patoral comedy 
called Aminta ; which was received with univerfal applaufe, 
as a matterpiece in its kind, and is the original of the Pa/lor 
Fido and Filli-di Sciro. . 

In the 30th year of his age he finifhed his Feru/alem, and 
the whole was reprinted and publifhed together: the fuc- 
cefs of it was aftonifhing; it was tranflated into Latin, 
French, Spanifh, and even the Oriental languages, almoft as 
foon as it appeared. 

But it was Taffo’s fate to become wretched from the 
moment that he gained the fummit of reputation: very foon 
after his Yerufalem was publifhed, he loft his father, who 
-died at Oftia upon the Po, the government of which place 
had been given him by the duke of Martua ; his Feru/alem 
was attacked by a {warm of ignorant but petulant critics, 
‘who gave the preference to the rhapfodies of Pulci and Boy- 
ardo; and the perfidy of a friend drew upon him much 


‘greater misfortunes. 


This friend was a gentleman of Ferrara, to whom Taffo 
had indifcreetly communicated fome tranfactions of a very 
delicate nature concerninz his patron the duke, with whom 
he lived. ‘his fecret being betrayed, ‘T'affo reproached his 
friend for his treachery ; and this reproach was retorted in 
fuch a manner as provoked Taffo to ftrike him. A chal- 
lenge immediately enfued, and the opponents met and enga- 
ged ; but during the rencounter, three brothers of Taffo’s 
antagonift came up, and all fell upon him together: Taffo 
defended himfelf fo well, that he wounded two of them, and 


kept his ground againft the others till fome peovle came up 


and parted them. ‘This made a great noife at Ferrara, 
where nothing was talked of but the valour of Taffo ; and 
it became a kind of proverb, ‘¢ That ‘Taflo, with his pen 
and his {word, was fuperior to all men.” 

The duke being informed of the quarrel, ‘-banifhed the 
brothers from his dominions, confifcated their eftates, and 
‘Taffo himfelf he fhut up in prifon, under pretence of fecu- 
ring him from any future attacks of his enemies. 

'l'affo found means to efcape from this confinement, after 
having fuffered it about a year; and, being now about 34 
years of age, retired to ‘Turin, where he was foon known 
and recommended to the duke of Savoy, who fhowed him 
many marks of efteem and affection: but Taflo, fearing 
that the duke of Ferrara would require him to be delivered 
up, and that the duke of Savoy would choofe rather to com- 
ply than forfeit the friendfhip of that prince, precipitately 
{et out for Rome alone, and without proper neceflaries for 
fuch a journey. 

He got fafe, however, to Rome; where he went dire@ly 
to his friend Mauritio Cataneo, who received him with great 


‘kindnefs, and the whole city feemed to rejoice at the pre- 


fence of fo extraordinary a perfon. He was vifited by prin- 


.ces, cardinals, prelates, and all the learned in general. But 


being impatient of exile, he took meafures to make his 
peace with the duke, and fucceeded. 

The duke received him with great appearance of fatisfac- 
tion, and gave him frefh marks of his efteem. But ‘Taffo 


having made fome attempts on the princefs Leonora, whom * 


he has celebrated in feveral of his verfes, the duke her bro- 
ther, believing, or pretending to believe, that his ill condué& 
preceeded from a difordered underftanding, caufed him to 
‘be ftriGly confined in the hofpital of St Anne. ‘Taffo ap- 
plied to the duke, by every friend he had, to releafe him 
from this confinement ; but the duke coldly anfwered, that 
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in{tead of endeavouring to-procure the enlarzement of a per- 
fon in his condition, they ought rather to exhort him to fub- 
mit patiently to {uch remedies as were judged proper for him, 
Taffo was certainly difordered in his mind, whether as the 
effeét or caufe of this confinement: he was conf{cicus that 
he laboured under fome diftemper, and-he believed the caufe: 
of it to be fupernatural, and fancied himfelf haunted by a 
{pirit that continually difordered his books and papers; to 
which, however, the tricks played him by his keepers might 
contribute. . He continued, notwithftanding, to folicit the 
interpofition of all the powers in Italy, to whom he could 
find means to apply, particularly the emperor and the pope; 
but without fuccels. At laft, after he had been a prifoner 
feven years, Vincentio Gonzaga prince of Mantua came to 
Ferrara among other great perfonazes, during the. feltivals 
and rejoicings that were held there on the marriaze of Ce- 
far of Ette with Virginia of Medicis, procured his liberty, 
and took him with him to Mantua, he being then in the 
42d year of his age. ; 

At Mantua he lived about a year in great favour with 
the prince, and in all the {plendour and affluence which the 
favour of great princes confers: but he was weary of a ftate 
of dependence; however fplendid and luxurious; and there- 
fore refolved to ga to Naples, and endeavour to recover his 
mother’s jointure, which had’ been feized by her relations 
when he went into exile with his father Bernardo. With 
this view he procured letters of recommendation to the vice- 
roy ; and having taken leave of the prince of Mantua, he 
went firft to Bergamo, where he ftaid fome time, and from 
thence proceeded to Naples. ? 

At Naples he immediately commenced a fuit at law for 
the recovery of his right, and divided his time between a 
profecution of that and his ftudies. But during the fum- 
mer he retired to Bifaccio with one Giovanni Batifta Man- 
fo, with whom he had contrated an intimate friendfhip. 

Taffo, who was now in his 45th year, appeared to Manfo, 
while they were at Bifaccio, to be affected with a melan- 
choly, which had very fingular effeéts; he therefore very 
frequently queftioned him about them ; and ‘laffo told him 
that he had a familiar fpirit, with whom he frequently and 


‘freely converfed. Manfo treated this as an illufion, but 


Taffo ftill affirmed it to be real; and telling him that the 
{pirit would meet and converfe with him the next day, in- 
vited him to.be prefent. Manfo coming at’ the hour ap- 
pointed, faw Taffo fix his eyes with great earneftnefs upon 
a window, and perceiving him to continue without motion, , 
he called him feveral times by his name. Taffo made no 
reply ; but at length cried out with great vehemence, 
“There is the friendly f{pirit that 1s come to converfe with 
me; look, and be convinced that what I have faid is true.” 
Manfo looked, not without fome furprife, but faw nothing 
except the fun-beams which fhone through the window. 
He was juit going to afk where the pretended fpirit was, 
when he was prevented by Taflo’s {peaking with great ear- 
neftnefs to fome imaginary being, fometimes putting ques. 
ftions, and fometimes giving aniwers, in a manner fo plea- 
fing, and with fuch @leVation of expreffion, that Manfo had 
no defire to interrupt him: the converfation at laft ended 
by the fuppofed departure of the fpirit ; when Taflo turn- 
ing round to his friend, afked if his doubts were removed ? 
To which he made no reply, being fo much amazed that he 
gladly waved all farther converfation on the fubject. 

Finding his law-fuit not likely to be foon determined, he, 
went from Naples to Rome, where he continued about a 
year in high favour with Pope Sextus Quintus; and then 
went to Florence, at the prefling invitation of Ferdinando 
grand duke of Tufcany, who had been cardinal at Rome. 
when Taffo firft refided there. 
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Having fpent about another year at Florence, he return- 
ed again to Naples; and there applied himfelf to correét his 
Ferufalem Delivered. Soon after the publication of this 
work, Hippolito Aldrobandini fucceeded Sextus Quintus to 
the papacy, by the name of Clement the VIIth; and his 
two nephews, Cynthio and Pietro Aldrobandini, were crea- 
ted cardinals. Cynthio, who was a great patron of learn- 
ing and genius, and had known Taffo when he laft refided 
at Rome, prevailed with him once more to leave his retreat 
at Naples, and live with him in that city. Here he conti- 
nued till his soth year; and being then again weary of his 
fituation, and defirous to profecute his law-{uit, he obtained 
permiffion to retire once more to Naples, where he took up 
his abode with the Benediétine fathers in the convent of 
St Severin. Cardinal Cynthio, however, found means to 
recal him again to Rome, after a very fhort abfence, by ha- 
ving prevailed with the -Pope to confer upon him the ho- 
nour of being publicly and folemnly crowned with laurel in 
the Capitol. 

He fet out from Naples to receive this honour, with a 
prefaze that he fhould never return; and arrived at Rome 
inthe beginning of the year 1595, being then about 51 
years old: he was met at the entrance of the city by many 
prelates and perfons of diftinétion, and was introduced by 
the two cardinals to the pope, who complimented him by 
faying, *‘ That his merit would confer as much honour 
on the laurel he was about to receive, as the laurel had for- 
merly conferred on others.” Orders were immediately given 
to decorate not only the pope’s palace and the Capitol, but 
all the principal ftreets throngh which the proceffion was to 
pafs: but T'affo, whether from an habitual dejeétion of 
mind, or a fecret fenfation of the firft approaches of a dif- 
eafe which he apprehended would be fatal, declared that all 
thefe pompous preparatrons would be in vain. 

It happened, that while they were waiting for fair wea- 


- ther to celebrate the foleranity, cardinal Cynthio fell fick ; 


and, before he was petfe@lly recovered, Taflo -himfelf was ta- 
ken ill, and died on the 15th day of his ficknefs, aged sr. 
His poems have acquired him an immortal reputation. The 
principal of them are, 1. Jerufalem Delivered. 2. Jerufalem 
Conguered. 3. Rinaldo. 4. The Seven Days of the Crea- 
tion. 5. The Tragedy of 'Torimond. 6. Aminta, &c. All 
‘Taffo’s works were printed together at Florence in 1724, 
in fix volumes folio, with the pieces for and againft his Je- 
rufalem Delivered. A fplendid edition of this laft poem was 
printed at Venice in't745, in folio. The beft edition of 
Mirebaud’s French tranflation is that of Paris-in 1735, in 
two vols t2mo. His Aminta and Gierufalemme Liberata have. 
been tranflated into Englith- 

TASTE, a certain fenfation, or clafs of fenfations, ex« 
cited in the mind by certa'n bodies, which are called /apid, 
applied to the tongue and palate, and moiftened with the fa- 
liva. This is the original and proper meaning of the word 
tafe (fee Merapuysics,n?® 46); but asthe qualities of 
bodies which produce thefe fenfations are unknown, they 
have in all languages got the names. of the ferfations them-~ 
felves, by that figure of fpeech which fubftitutes the caufe 
for the effet. Hence we talk of the taftes-of fugar, worm- 
wood, honey, vinegar, &c. ; and fay, that the talte.of fugar 
is {weet and of vinegar four.» ‘l'aftes have been divided in- 
to fimple and compound; and philofophers have to very 
little purpofe endtavoured to afcertain.the number of each 
fpecies. Attempts have likewife been made to determine 
from their taftes the effets of different: fubitances on the 
human body, taken into the ftomach as food or phyfics 
but by ftating the refults of the various inquiries, we fhould 
be more likely to miflead the unlearned reader, than to 
communicate ufeful information to readers of any defcription, 
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Whoever is defirous of information on'the fubjet may con- Tate. 
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fult Phil, Tranf: N° 280,299; and dbercromb. Nov, Med. 
Clavis. 

Taste is likewife ufed in a figurative fenfe, to denote 
that faculty of the mind by which we perceive and enjoy 
whatever is beautiful or fublime in the works of nature or 
of art. Like the-tafte of the palate, this faculty relithes 
fome things, is difgufted with others, and to many is indif- 
ferent ; and from thefe obvious analogies between it and 
the external fenfe it has obtained its mame. It has like- 


wife been called an internal /enfe, and by one philofopher * * Dr Huts 
a reflex fenfe; whilft others have confidered it, not as a dif-cb/om 


tinct faculty or fenfe, but as the joint exertion of perception 
and judgment in fome cafes, and as a play of the imagina- 
tion in others. 

To decide among thefe different opinions, it will be ne~ 
ceflary to afcertain, if we can, what are the objects of this 
faculty ; for we hardly think that every thing which is 
beautiful, either in nature or art, can with propriety be 
called an obje&t of tatte. Scarlet, blue, green, and yellow, 
are all beautiful colours, and a cube and a /phere are beauti- 
ful figures ; but it does not appear to us, that a man could 
be faid to have either a good or a bad tafte.tor relifhing the 
perception of a /car/et more than that of a ye//ow colour, 
or a /pherical more than a cubical hgure. A native of Afri- 
ca confiders thick lips and a flat nofe as effential to female 
beauty ; whilft the inhabitant of Europe prefers-to all other 
forms of the nofe that which is called Grecian, and is dif- 
gufted with lips either very thick or very thin. But upon 
what principles can we fay that the African-has a bad, and 
the European a good, tafte ? 

With refpeé& to the objects of the external fenfe, we are 
generally fo conftituted by nature as to relifh, in the higheft 


degree, thofe kinds of food which are moft wholeiome;. 


and fuch a tafte, which we believe is- always found in in- 
fants, is juftly faid to be found and uncorrupted. It is in 
the higheft peife@ion too at firft; for it depends not upon 
culture of any kind, and is incapable of improvement. ‘The 
reverfe of all this is the cafe with refpe€t to internal tafte ; 
of which the variety is obvious-to the moft carelefs obferver, 
and is found, on-examination, to be ftill greater in reality 
than it isin appearance. Every voice is indeed united in ap» 
plauding elegance, propriety, fimplicity, fpirit in-writing 5 
and in blaming fuftain, affectation, coldnefs, and a falfe bril- 


liancy : but when critics come to particulars, this feeming . 


unanimity vanifhes ; and it is found that they had affixed 
very different meanings to the fame expreffioas. Perhaps 
no man ever attentively beheld the rifng or-the fetting fun 
without feeling fome emotions of pleafure which filled his 
mind ; or went for the firft time into fuch a building as the 
cathedral church of York, without being ftruck with a plea- 
fing, though folemn, reverence. Yet it is certain, that theemo- 
tions of the clown, however acute he may be by nature, and 
perfe& in all his faculties, are not the fame, at leaft in de- 
gree, with thofe of the poet or philofopher when contem- 
plating the rifing or fetting fun ;-or of the {cientific me- 


chanic when viewing the ftruture of the pillars and roof of - 


the Gothic cathedral. We are not indeed fure. that the 
pleafure of the clown on thefe occations rifes above that of 
mere fenfation. Any bright and beautiful object -prefent- 
ed to the eye, gives a» pleafing fentation to the mind, in 
confequence-of that peculiar agitation .which fuch obje&s 
communicate.to the optic nerves and the brain; and to us 
it appears, that the clown feels.nothing more than this from 
the view of the.rifing fun or the magnificent church. © Per- 
haps he may compare the fenfations which he feels on thefe 
occafions with others which he has formerly felt in fome de- 
gree fimilar to them, and have his Peeine heightened by the 


exercile - 


Teh 
~exercife of that faculty of which the province is to judge 
4ipon comparifon ; but we have no reafon to fuppofe, that 
from the rifing fun he receives any emotions different in 
kind from what~he would receive from a‘blazing heath, 
were it accompanied with the fame varying tints of colour ; 
or that the church impreffes on his fancy more than that 
wonder with which he would-view any other building equal- 
ly large and equally novel, though of a form very different. 
Za poetry and painting the-vulgar are always delighted with 
‘the melody of the verfe and the brilliancy of the colours; 
sand think of-nothing elfe as beauties, either in the one or 
‘in the other, aunlefs the -painting be the picture of fome 
known object, and the poem defcribe fcenes or ations in 
which they may be felfifhly interefted. _ Hence it is that 
the vulgar are more captivated by the fplendor of the Vene- 
tian flyle of painting, than by the fimple grandeur of the 
‘Roman and Bolognian Schools ; for the ‘art of the former, 
avhich has been carried to the hizheft degree of perfetion, 
ds to give pleafure to the eye or the fenfe ; that of the lat: 
ter is to fill the imagination. The powers exerted in the 
former f{chool Sir Jofhua Reynolds calls the /anguage of 
painters, which he compares to an empty tale told by an idiot, 
full of found and fury, fignifying nothing. _'The compofitions 
of the latter {chools may be compared to the fublimity of 
Milton’s fentiments, which would be difgraced by thofe pet- 
ty ornaments to which it leaves not the reader at leifure to 
attend. 

If this be fo, the pleafures which the vulgar derive from 
swhat are called objects of tafte are -merely gratifications of 
the fenfes:; or af .any of thefe objects ever intereft their 
higher faculties, it muft be by infpiring them with confi- 
dence or dread; confidence of their own fafety, for inftance, 
af the building which they admire appear to them to be 
ftable; and dread, if they have formed -of it a contrary 
opinion. Very different is the pleafure-which the man of 
cultivated tafte derives from the beauties either of nature or 
of art: when he beholds the rifing or the fetting fun, he 
thas indeed the pleafing fenfation, which is all thatthe rude 
man feels; but along with this arifes in his imagination a 
train of ideas, which hurries him beyond the object before 
him to its beneficent effets and its Almighty Creator: 
and if he has been much converfant with the works of de- 
{criptive poets, a number of pleafing ideas treafured up in 
his memory will, by the principle of aflociation, pafs in re- 
view before him, though they:be not connected either. with 
one another, or with the rifing or fetting fun, by a relation 
fo clofe as that of caufe and effe&t. In like manner, when 
the {cientific architect views the Gothic cathedral, he muft 
edmire its folemn magnificence, though with lefs wonder 
than it excites in the breaft of the clown; but he feels an 
additional pleafure, derived from a fource to which the 
«other has no accefgs. He perceives the many contrivances 
aifplayed in its ftru€ture for uniting ftability with light- 
nefs; and from contemplating the building, he is inftantly 
Sed by a natural train of thought to admire the fill. of the 
‘builder. 

The nature of any perfon’s tafte, therefore, is generally 
. determined from the charaéter of his imagination and the 
foundne(s of his judgment. When any objet either of fub- 
limity or-beauty is prefented te the mind, every man is con- 
{cious of a train of thought being immediately awakened in 
his imagination, analogous to the character or expreflion of 
the original obje&. The fimple perception of the obje& we 
frequently find is infufficient to excite thefe emotions, unlefs 
dt is accompanied with this operation of minds unlels, ac- 
cording to common expreffion, our imagination is feized, 
and our fancy bufied in the purfuit of all thofe trains of 
ahought which are allied to this se vaiall or expreffign. 
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Thus, when we feel cither the beauty or fublimity of natu. 
ral {cenery, the gay luftre of a morning in fpring, or the 
mild radiance of a f{ummer evening, the favage majefty ofa 
wintry ftorm, or the wild magnificence of a tempeftuous 
ocean, we are confcious of a variety of images in our minds, 
very different from thofe which the objeéts themfelves can 
prefent to the eye. Trains of pleafing or of folemn thought 
arife fpontaneoufly within our minds; our hearts {well with 
emotions, of which the objeéts before us feem to afford no 
adequate caufe; and we are never fo much fatiated with de- 
light, as when, in recalling our attention, we are unable to 
trace either the progrefs or the conne¢tion of thofe thoughts 
which have pafled with fo much rapidity through our ima- 
gination. 

If the mind is in fuch a ftate as to prevent this freedom of 
imaginations the emotion, whether of fublimity or beauty, is 
unperceived. Jn fo far as the beauties of art or nature af- 
fet the external fenfes, their effe&t is the fame upon every 
man who is in poffefiion of thefe fenfes. But to a man in 
pain or in grief, whofe mind by thefe meane is attentive only 
to one objet or confideration, the fame fcene or the fame 
form will produce no feeling of admiration, which, at other 
times, when his. imagination was at liberty, would have pro- 
duced it in its fulleft perfection. It is upon the vacant and 
the unemployed, aecotene that the objects of tafte make 
the ftrongeft impreffion. It is in fuch hours alone that we 
turn to the compofitions of mufic or of poetry for amufe- 
ment. The feafons of care, of grief, or of bufinefs, have 
other occupations, and deftroy, for the time at leaft, our fen- 
fibility to the beautiful or the fublime, in the fame propor- 
tion that they produce a flate of mind unfavourable to the 
indulgence of imagination. 

There are many obje¢ts of tafte, however, which produce 
not their full effe& on the imagination, but through the me- 
dium of the judgment. We have given one inftance in ar- 
chiteGture, and {hall give another in fculpture: The beauty 
of the Farnefe Hercules is one kind of beauty; that of 
the gladiator in the palace of Chighi another ; and that of 
the Apollo of Belvidere a third. Each of thefe figures is 
acknowledged to be perfe& in its kind ; and yet Sir Jofhua 
Reynolds affirms, that the higheft perfetion of the human 
figure is not to be found in any one of them, but in that 
form which might be taken from them all, and would _par- 
take equally ot the a€tivity of the gladiator, of the delicacy 
of the Apollo, and of the mufcular flrength of the Hercu- 
les. If the judgment of this eminent artift be admitted, 
the perfection of thefe ftatves cannot confi it in any thing 
which is the immediate objett of fenfe, either external or 
internal; but in fomething which, being perceived by the 
eye, is referred by the underftanding to what we know of 
the characters of Hercules, Apollo, and the Gladiator, and 
which we believe it was the intention of the flatuaries to 
exprefs. Nay, there are objeCts of which tafte is fometimes 
{aid to judge, though they have little or no effe& whatever 
en the imagination. A book of abftra& {cience, written ia 
a-prolix and intricate ftyle, might bé faid to be ina bad 
tafte.; and had Swift, in his clear and fimple flyle, written 
An Effay on the Human Under ftanding., his work, fuppofing 
him mafter of the fubje€&t, would undoubtedly have dif. 
played more tafte than Locke’s, in which the terms are 
fometimes vague, and the periods often incumbered. ‘This 
is a€tually the cafe of Berkeley, whom every man ad- 
mits to have been a writer of good tafte, though neither The 
Principles. of Human Knowledge, The Dialogues on Matter, nor 
the beautiful work intitled The Minute Philofopher, i is ca pable 
of affording pleafure to the fenfes or the imagination. Fis 
beauty confifts merely in the perfpicuity of his ftyle, of 
which the underfianding alone is the judge. ‘The meta- 
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phyfical, writings of Dr Reid poffefs in an eminent degree 
the fame beauty; and no man of true tafte can read them 
without admiring the elegant fimplicity of the compofition 
as much as the ftrength of the reafoning, and feeling from 
the whole a pleafure which the poetical ftyle of Shaftefbury 


- cannot communicate. 
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If this be a juft account of the pleafures of tafte, that fa- 
culty cannot be properly confidered as a mere internal fenfe, 
fince to its enjoyments a well-ftored= fancy is neceffary in 
fome cafes, and the reafoning power in all; and the poet 
and the painter who wifh to excel in their refpeCtive pro- 
fefions, muft not content themfelves, the one with filling 
the ear of the-reader with mellifluous founds, and the other 
with dazzling or deceiving the eye of the fpectator by the 
brilliancy of his colours, but both muft ftrive for fame by 
captivating the imagination ; whilft the architeét, who a- 
{pires to a fimilar celebrity, muft make the purpofe of his or- 
naments obvious to every perfon capable of judging. The 
landfcapes of Claude Lorrain, the mufic of Handel, the 
poetry of Milton, excite feeble emotions in our minds, when 
our attention is confined to the qualities they prefent to 
eur fenfes, or when it is to fuch qualities of their compofi- 
tion that we turn our regard, It is then only we feel the 
fublimity or beauty of their produétions, when our imagi- 
nations are kindled by their power, when we lofe ourfelves 
amid the number of images that pafs before our minds, and 
when we waken at laft from this play of fancy as from the 
charm of a romantic dream. » 

It is well obferved by Sir Jofhua Reynolds*, that tafte 
is fometimes praifed in fuch terms by orators and poets, who 
call it tn/piration, anda gift from heaven, that though a itu- 
dent by fuch praife may have his attention roufed, and a 
defire excited of obtaining this gift, he is more likely to be 
deterred than encouraged in the purfuit of his obje&. ‘ He 
examines his own mind, and perceives there nothing of that 
divine infpiration with which he is told fo many others have 
been favoured. He never travelled to heaven to gather new 
ideas; and he finds himfelf poffeffed of no other qualifica- 
tions than what mere common obfervation and a plain un- 
derftanding are able to confer. “Thus he becomes gloomy 
amidit the {plendour of figurative declamation, and thinks it 
hopelefs to purfue an. objet which he fuppofes out of the 
reach of human induftry. But on this, as on many other 
occafions, we ought to diftinguifh how much is to be given 
to enthufiafm, and how much to common fenfe; taking care 
not to lofe in terms of vague admiration that folidity and 
truth of principle upon which alone we can reafon.’? Who- 
ever pofleffes the ordinary powers of perception, fenfibility 
of heart, good fenfe, and an imagination capable of being 
roufed by the ftriking objets of nature and of art, may, 
without infpiration, become, by mere experience, a man of 


fine tafte in the objects of which he afpires to be a critical . 


judge. 

4 This being the cafe, we may eafily account for the variety 
of taftes which prevail among men, not only as individuals 
but as nations. We have already mentioned the difference 
in one inftance between the European tafte and the Afri- 
can refpecting female beauty ; and we may now affirm, as 
we hope to prove our affirmation, that the one tafte is equal- 
ly correét with the other. The charms of female beauty 
exift not in the mere external form and colour confidered 
by themfelves (for then the inanimate ftatue of the Venus 
de Medicis would give more delight to the Evropean be- 
holder than the fineft woman that ever lived); but we affo- 
ciate external beauty with fweetnefs of difpofition, and with 
all the train of endearments which take place in the union 
of the fexes; and it is this affociation which delights the 
man of tafte, as giving refinement to an appetite which in 

Vou. XVIII. Part I. 


pie 


4 


tc a © 


itfelf is grofs and fenfual. A fimilar affociation muft be 


formed in the breaft of the African who has any tafte; ~ 


and as he never knew feminine foftnefs, or any of the en- 
dearing qualities of the fex, but as united with thick hips, a 
flat nole, a black fkin, and woolly hair—a fable beauty of 
that defcription muft excite in his breaft the fame emotions 
that are excited in the breaft of an European by the fair we- 
man with Grecian features. ; 
But is there not an ideal or perfeét beauty of the human 
form? There certainly is, as of every other natural obje& 5 
but it cannot be the fame in Europe as in Africa, unlefs to 
a Being who is acquainted with all the peculiarities of form, 
national and individual, that are to be found among the in- 
habitants of the whole earth. It has been fuppofed, and 
we think completely proved, by one of the beft writers that 


Tafte. 


we have on the philofophy of tafte *, that the fublimity or« ay, 4p 
beauty of forms arifes altogether from the affociations we coa-/in. 


neét with them, or the qualities of which they are expreflive 
to us. The qualities expreffed by the male and female forms 
are very different ; and we would by no means think the 
woman beautiful who fhould have the form of the Farnefe 
Hercules, or admire the fhapes of the hero who fhould be 
formed like the Venus de Medicis ; becaufe the proportions 
of fuch a woman would’ indicate ftrength and intrepidity, 
where we wifh to find only gentlenefs and delicacy; and the 
delicate form of the hero would indicate foftnefs and effemi- 
nacy, where the oppofite qualities only can be efteemed. 
As we aflociate with the female form many defirable qualities, 
every woman is efteemed more or lefs beautiful as her figure 
and features indicate a greater or {maller number of thefe 
qualities ; and the fame is the cafe with refpe&t to the qua- 
lities which adorn the male charaéter, and the form and fea 
tures by which they are expreffed. Upon comparing a 
number of human beings with one another, we find, that 
with refpeét to every feature and limb, there is one central 
form to which nature always tends, though fhe be continu. 
ally deviating from it on the right hand and on the left : 
(See Nose). This form therefore is confidered as the moft 
perfect form of the fpecies, and moft expreflive of the qua- 
lities for which that fpecies is valued; but in Africa, the 
central form, with refpe& to the proportions of the human 
body and the features of the human face, is very different 
from what it is in Europe; and therefore the ideal or per- 
feét beauty of the human form and features cannot be the 
fame in both countries. No doubt, if a man could examine 
the limbs and features of every individual of the human 
race, he would difcover one central form belonging to the 
whole, and be led to efteem it the ftandard of beauty ; but 
as this is obvioufly impoflible, the common idea or central 
form belonging to each great clafs of mankind muft be e- 
fteemed the ftandard of beauty in that clafs, as indicating 
moft completely the qualities for which individuals are e« 
fteemed. ‘Thus there is a common form in childhood and a 
common form in age; each of which is the more perfect as 
it is the more remote from peculiarities: but though age 
and childhood have fomething in common, we fhould not 
deem the child beautiful who was formed exaétly like the 
moit handfome man, nor the man handfome who'was fotm- 
ed exactly like the moft beautiful child. ‘This doétrine. is 
well illuftrated by Sir Jofhua Reynolds*, who has applied 
it to every object efteemed beautifyl in nature; and proved, 
that the fuperiority of Claude Lorrain over the landfcape- 
painters of the Dutch and Flemifh fchools, arifes chiefly 
from his having generalized his conceptions, and formed his 
pictures by compounding together the various draughts 
which he had previoufly made from various beautiful {cenes 
and profpe&ts. ‘ On the whole ‘fays he), it feems to me 
that there is but one prefiding principle which regulates and 
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painters, moralifts, or hiftorians, which are built upon gene- 
ral nature, live for ever; while thofe which depend for their 
exiftenct of particular caitorvs and habit S, a paneen view 
of nature, or the fuetuation of fathion, can only be coeval 
with that which firlt raifed them from obfeurity. All the 
individual objects which are exhibited to our view by na- 
ture, upon clofe examination, will be found to have their 
blemithes and defeéts. ‘The moft beautiful forms have fome- 
thing about them like weaknefs, minutenefs, ar imperteCiion. 
But it is not every cye that perceives thefe blemihes: Tt 
mnift be an eye long ufed to the contemplation and compa- 
rifon of thefe forms; which alone ean difcern what any fet 
of objects of the fame kind has ia common, and what cach 
watts in particrlar.” 

From thefe reafonings the fenie preat artit conchudes, 
that the man who is ambitious of the charaéter of poffeffing 
a corre tafte, oitght to acquire a ** habit of Comparing and 
divefting his notions. He eught not to be wholly uwnac- 
quainted with that part of philofophy which gives him an 
infight into human nature, and relates to the manners, cha- 
racters, paflions, and aifeCtions. THe ought to know ome. 
thing concernin’: the mind, as well as a great deal concern- 
inz the body, and the various external works of nature and 
of art; for it 4s only the power of rena and right ‘from 
wrong that is properly denominated tafe. 

* Genius and tafte, in their common acceptation, appear 
to be very nearly related ; the difference lies only in this, 
that genius has fuperadded to it a habit or power of execu- 
tion. Or'we fay fay, that tafte, when this power is added, 
chanizes its’name, and is dalled genius. They both, in the 
popular opinion, pretend to ‘an ‘entire ‘exemption from the 
feftraint of rules. Tt is fuppofed ‘that their powers ere in- 
tuitives that under the riaite ‘of penive creat works are pro- 
duced, dnd under the name of tafe an exaG judyment it viven, 
without otr knowing why, ‘and without being under the 
leaft obligation ‘to reafon, ‘precept, or experience. 

“© One can fearce ftate thefe opinions without expofing 
their abfurdity ; “yet they are confiantly in the mouths of 
fien, and particularly of illiterate and affected coninoilfeurs. 
"She natural appetite, or tafte of the human mind, is for 
ruth ; whether that truth réfults from the real azreement or 
equality of ortzinal ideas among themfelves, from the agree- 
fhent of the reprefentation of any objet with the ‘thing "re. 
prefented, or from the correfpondence of ‘the feveral parts 
df afiy afrangemeént with éach other. It‘is the very fame 
fafte which ‘elifhes a demonftration ‘in geometry, ‘that is 
pleafed with the réfemblance of a’pi@ure to an original, and 
touched with the‘hariiony of mufic. 

* Put befides rea/, there is alfo wpparent truth, or opi- 
nibh, Or prejudice. With regard to real'truth, when itis 
knowh, the tafte which conforms'to it is and mutt ‘Be imi- 
form. With regard ’to the fecond fort of truth, whteh may 
Be called ‘truth upon fufferante, or truth by courtefy, it is not 
fixed ‘but variable. “However, whilft thefe opinions and 
prejudices on which‘it is founded continue, they operate as 
truth; ané'the art, whofe office it is to pleafe the ‘mind as 
well ‘as inftru& it, mutt diree itfelf aécofditig'to opinion, or 
it will not attain its‘end. In proportion as thefe préjudices 
are known 'to be generally ‘diffafed or long ‘received, the 
tafte which conforms to'them approaches’ nearer to certain- 
ty, and'to a fort of refemblance to -real fcience, even-whete 
Spinions‘are found to be no‘better than prejudices. “And 
fince they defeive, on account of their duration ‘and extent, 
to ‘be confidered as really'true, they become capable of rio 
fall degree of ftability and determination by ‘their perma- 
nent and waifotmurature. 
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“ Of the jadconet which we mzke on the works of art, 
and the preference that we give to one clafs of art over an- 
other, if a reafon be demanded, the queftion is perhaps eva~ 
ded by anfwering, I judge from my tafte; but it does not 
follow that a better aufwer cannot be given, though for 
common gazers this may be fufficient. Every man is not 
obliged to y invetti xate the caufes of his approbation or di’. 
The arts would lie open fer ever to caprice and ca- 
fualty, 1f thofe who are te judge of their excellencies had 
no fettled prmciples by which they are to regulate their de. 
cifrons, and the merit or defe€: of performances were to be 
determmed by unguided fancy. And indeed we may — 
ture to aflert, that whatever {peculative knowledge is nece!. 
fary to the arti, is equally and indifpenfebly neceflary to 
the critic and the connoifeur. 

« Phe firft idea that occurs in the confideration of what 
is fixed in art or in tafte, is that prefiding principle which 
we have already mentioned, the yeneral idea of nature. ‘Lhe 
beginning, the middle, and the end of every thing that is 
valuable in tafte, is comprifed in the knowledge of what is 
truly nature; for whatever ideas are not conformable ta 
thofe of nature or aniverfal op pinion, mut be confidered ag 
mgre or lefs capricious; the iden of nature comprehending 
not only the forms which nature produces, but allo the nae 
ture and internal fabric .and or; ganization, as Tumay call it, 
of the human mind ard magination.. General ideas, beauty,, 
or inatere, are but different ways of exprefling the fame 
thing, whether we apply thele terms to ft atues, p poetry, or 
picture. “Deformity is not nature, but an ace identel devia- 
tion from ‘her ‘accuftomed practice. ‘his weneral idea ithere- 
fore oupht to be called nature; and nothmg elfe, correctly 
fpeaking, has a right 1 that name. Hence it sven ap- 
pears, that as awork is condutted under the influence of 
feneral. ideas, or ‘partial, it is principally ‘to be wonlidered as 
the ce@ of a good ora bad talte.”’ 

Upon ‘the whole, wemay conclude thatthe real fubftanee,, 
as it may ‘be called, of what -goes ‘under the name of toffe, 
is fixed and eftablifhed ‘in the nature of ithings; ‘that ‘there 
are certain and regular caufes iby which the imagination and 
paffions of men are affected ; and that ithe knowledge of 
thefe caules is acquired ‘by a laborious and diligent \invefti- 
pation of nature, end by the fame flow prozrefs as wildom 
or knowledge of every kind, however inftantaneous its ope- 
Fations nay appear when thus acquired. A man of vreak 
tafte is always a man of ‘judgment m other refpefts ; and. 
thofe inventions which ether difdain or fhrmk from :reafon, 
afe generally «more like the dreame of a diltempered brain 
than the exalted enthufrafm-of a found and true genius, In 
the wudft of the higheft fights of fancy or imagimation, rea. 
fon ought to’prefidesfrom firlt-to lat; andthe who ‘fhall de. 
cide ‘on the beauties of any-one of the fine:arts ‘by an ima- 
ginary innate denfe or feeling, will makesas tidiculous an 
appearance as the connoifleur mentioned by Dr Moor, who 
praifed asa work ofthe Uivine Raphael cthe wretched. daub- 
ing by a Swifs copyift. ‘Ehe reader who wifhes for further 
inftraction ‘inthe philofophy of :tafte,:may confult Gerard’s. 
Effay on ‘Vafte, with the differtations of Voltaire,:d*Alem- 
bert, and Montefquiew; Dr Blair’s Letures on the Belles 
Lettres 5 Dr Reid’s ‘Effays ‘on -the Intelleftual Powers of 
Man Alifon’s Efflays on the Nature cand Principles of 
Fate; and Sir Jofhua Reynold’s Difcourfes delivered in 
the Royal Academy. 

TATE (Nahum), an Englifh poet, born about :the 
middle-ef the:reign-of Charles L1. in Lreland, where ‘he re- 
éeived-his education. He-was made poctilaureat to: King 
William-upon'the death of Shadwell, and :held that: place 
aatil ithe reigniof George i. whofe firt birthday ode he 
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fived to write, and executed it with unufual foirit. He 
died in the mint in 1746, and was fucceeded in the laurel 
by Mr Eufden, He was the author of nine dramatic per- 
formances, a great number of poems, and a verfion of the 
Pfalms in conjun@tion with Dr Nicholas Brady. 

TA TIAN, a writer of the primitive church in the fecond 
century. He was born in Affyria, and trained up in the 
heathen religion and learning. Coming over to Chriftianity, 
he became the difciple of Juflin Martyr, whom he attended 
to Rome. While Juftin ved, he continued fteadily ortho- 
dox : but after Juftin’s death he made a fchifm, and became 
the author of a new fe&, condemning marriage, enjoining 
ab{tinence from wine and animal-food, and faffering only 
water to be ufed in the holy myfteries; whence his fol- 
Jowers were called Encratite and Hydroparaffate. None 
of his works are now extant but his piece againft the Gen- 
tilts ; or, as it is ufually intitled, his Oration to the Greeks. 

TATIUS (Achilles), a native of Alexandria, was the 
author of a book on the fphere, which father Petau tranf- 
lated into Latin. There is alfo attributed to him a Greek 
romance on the loves of Leucippe and Clitophon, of which 
Salmafius has given a beautiful edition in Greek and T.atin, 
with-notes. Suidas fays, that this Achilles Tatius was a 
Pagan, but that be afterwards embraced the Chriltian relt- 

ion, and became a bifhop. Photius mentions him in his 
Bibliotheca. 

TA'TONNEUR, in zoology. See Lemur. 

TATTOOING, or l'arrowinc, an operation in ufe 
among the iflanders in the South Sea fer marking their 
bodies with figures of various kinds which they confider as 
ornamental. . It is performed ‘by punGturing the fin, and 
rubbing a black colour into the wounds. The inftrament 
uled fomewhat refembles a comb, the teeth of which are re- 
peatedly ftruck into the fkin by means of a {mall mallet. It 
is very painful ; but.the children are forced by their relations 
to fubmit to it. 

TATTOU, a beat of a drum at nicht to advertife the 
foldiers to retreat, or repair to their quarters in the garrifon, 
or to their tents in acamp. 

TAVERNIER (John Baptift), a famous French tra- 
veller, was born in 1605. In the courfe of 40 years he 
travelled fix times ‘to Turkey, Perfia, and the Kaft Indies, 
and vifited all the-. countries in Europe, travelling niotly 
on foot. His travels have been frequently reprinted in fix 
vols 12mo. He died un his Teventh journey to the eatt, at 
Molcow, in 1609. 

TAVIRA, or Tavira, a confiderable town of Portugal, 
and capital of the province of Alyarve, with a handfome 
waltle, and one of the beft harbours in the kingdom, defended 
“by a fort. It is feated in a plealant fertile country, at the 
mouth of the river Gilaon, between Cape Vincent and the 
Strait of Gibraltar, 100 miles weit by north of Cadiz. “‘W. 
Long. 7. 46. N. Lat. 37. 12. 

TAVISTOCK, a town of Devonthire in “England, fi- 
tuated on the river “avey or Tave, W. Long. 4. 12. N. 
Lat. so. 37. Itfends two members to parliament, and gives 
fhe tifle of marquis to the noble family of Ruffel duke of 
Bedford. 

"TAUNTON, a'large,. elegant, and well built town of 
Somerfetfhire, 146 miles from London. It confifts princi- 
pally of four.ftreets paved and ‘lighted ; the market-place 
‘Is {pacious, and has a handfome market-houfe, with a town 
shall over it, which was finifhed in 1773. It has an exten- 
five woollen manufa¢tory ; and in 1780 a filk manufattory 
syas introduced. “Its cafle, the ruins of which remain, was 
in 1645 defended for the parliament by colonel Blake a- 
gainit an army of 10,coo men under lord Goring, -but was 


difmantled by Charles IJ. In 1685 the duke’ot Monmouth 
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made this place his head.quarters. Its church, which is 
large and beautiful, is a fine {pecimen of the florid Gethie 
ftyle of architeéture. The tower, which is lofty, is of ex- 
cellent workmanfhip, crowned at the top with four tlately 
pinnacles, 32 feethigh. The whole perhaps is not equalled 
ia the kingdom. ‘T’aunton is pleafantly feated on the river 
‘Tone, which is navigable to Bridgewater ; 1s reckoned the 
beit town in the county ; and fends two members to parlia- 
ment. W. Long. 3. 17. N. Lat. 50. 59. 

TAURIS, or Tesris, a town of Perfia, and capital of 
Aderbeitzan. It was formerly the capital ot Perfia, and 
is now the moft confiderable next to I{pahan; for it con- 
tains 15,000 houfes, befides many feparate fhops, and about 
200,c0o iuhabitants. It is about five miles in circum~- 
ference, and carries on a prodigious trade in cotton, cloth, 
filks, gold and filver brocades, fine turbans, and fhagreen 
leather. ‘There are 300 caravanferas, and 250 mofques. 
Some travellers {uppote it to be the ancient Ecbatana; but 
of this there is no certainty. It is feated in a delisht- 
ful plain, furrounded with mountains, from whence a ftream 
iffues, which runs throuzh the city. E. Leng. 47. 50. 
WN. Lat. 38. 18. 

TAURUS, a great chain of mountains in Afia, which 
begin at the eaftern part of Little Carimania, and extend 
very far into the India. In different places they have dif- 
ferent names. 

‘Taurus, in aftronomy, one of the 12 figns of the zodiac. 

TAUTOLOGY, a needlefs repeating of the fame thing 
in different words. 

TAWING, the art of dreffing {kins in white, fo as to be 
fit for divers manufaGtures, particularly gloves, &c. 

All tkins may be tawed ; but thofe chiefly ufed for this 
purpofe are lamb, fheep, kid, and goat fins. 

The method of tawing is this: ‘Having cleared the fkins 
of wool or hair by means of lime, they are laid in a large 
vatt of wood or ftone, fet on the ground full of water, 
in which quicklime has been flacked ; wherein they are al- 
lowed to lie a month or fix weeks, according es the weather 
is more or lefs hot, or as the {kins are required to the more 
or leis foft and pliant. 

While they are in the vatt, the water and lime is changed 
twice, and the fkins are taken out and put-in again every 
day : and when they are taken out for the laft time, they 
are laid all night to foak inarunning water, to get out the 
greateft part of the lime; and in the morning are laid to- 
gether by fixes one upon another, upon a wooden ley, 
and are {craped ftoutly -one after another, to get the fleth off 
from the fiefhy fide, «with a-cutting two-handled inftrument 
called a énife; and then they cut off the legs ‘(if they ane 
not cut off before) and other {uperfluons parts about the 
extremes. ‘l'hen they are laid in-g watt or pit with a little 
water, where they are fulled with wooden pefiles for the 
{pace of a quarter of an‘hour; and then the vatt 1s filled up 
with water, and they are rinfed in at. 

In -the next place, they are thrown on a clean pavement 
to drain, and afterwards caft into afrefh pit of water, out 
of which they rinfe them well, and are ‘laidagain oa the 
wooden leg, fix at a-time, with the hair fde outermott: over 
which they nib a kind of whet{tene very brifidly, to foften 
and fit them to receive-four or five more -preparations, given 
them onthe ‘leg ‘both on the flefh-fide and the ‘hair-fide, with 
the ‘knife, after the manner above mentioned, 

After this they are put into a-pit of water and wheateh- 
*bran, and flirred about in it with wooden poles, till the bran 
is perceived to flick tothem, and then they are left: as they 
rife of themfelves to the-topof the water ‘by aikind of ‘fer- 
mentation, they are plunged down again to the bottom ; 
and at-the fame time fire is’fec to the liquor, which burns-as 
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They repeat this operation as often as the {kins rife 
above the water; and when they have done rifing they 
take them out, lay them on the wooden leg, the flefhy 
fide outwards, and pafs the knife over them to ferape off 
the bran. ‘ 

Having thus cleared them of the bran, they lay the fkins 
in a large bafket, and load them with huge ftones to pro- 
mote their draining : and when they have drained fufficiently, 
they give them their feeding ; which is performed after the 
manner following : 

For 100 of large fheep fkins, and for {maller in propor- 
tion, they take eight pounds of alum and three of f{ea-falt, 
and melt the whole with water in a veffel over the frre, pour- 
ing the folution out, while yet lukewarm, into a kind of 
trough, ix which is twenty pounds of the fineft wheat-flower, 
with the yolks of eight dozen of eggs; of all which is formed 
a kind of patte, a little thicker than children’s pap; which, 
when done, is put into another veffel, to be ufed in the fol- 
lowing manner. 

They pour a quantity of hot water into the trough in 
which the pafte was prepared, mixing two fpoonfuls of the 
paite with it; to do which they ufe a wooden {poon, which 
contains juft as much as is required for a dozen of {kins: 
and when the whole is well diluted, two dozen of the 
fins are plunged into it; but they take care that the 
water be not too hot, which would fpoil the pafte and burn 
the fkins. 

After they have lain fome time in the trough they take 
them out, one after another, with the hand, and ftretch them 
out; this they do twice:. and after they have given them 
all their pafte, they put them into tubs, and there full them 
afrefh with wooden peftles. : 

‘Then they put them into a vatt, where they are fuffered 
to lie for five or fix days, or more; then they take them 
out in fair weather, and hang them to dry on cords or racks: 
and the quicker. they are dried the better ; for if they be 
too long a-drying, the falt and alum within them are apt to 
make them rife ima grain, which is an effential fault in this 
kind of dreffing. 

When the fkins are dry, they are made up into bundles, 
and juft dipt in fair water, and taken out and drained: they 
are then thrown into an empty tub; and after having lain 
fome time are taken out and trampled under foot. 

‘Vhen they draw them over a flat iron inftrument, the top 
of which is round like a battledore, and the bottom fixed 
into a wooden. block. to ftretch and open them; and having 
been opened, they are hung in the air upon cords to dry ; 
and being dry, they are opened a fecond time, by pafling 
them again over the fame inftrument. 

In the laft place, they are laid on a table, pulled out, and 
laid {mooth, and are then fit far fale. 

TAX (Taxa, fromthe Greek taki, i. e. ordo, tributum), 
a tribute or impofition- laid upon the fubje& for the fupport 
of government. See Revenue. 

It is the ancient indifputable privilege and right of the 
houfe of commons, that all grants of fubfidies or parliamen- 
tary aids do begin in their houfe, and are firft beftowed by 
them; althouzh their grants are not effeCtual to all:intents 
and purpofes until they have the affent of the other two 
branches of the legiflature. See Commons, The general 
reafon given for this exclufive privilege of the houfe of com. 
mons is, that the fupplies are raifed upon the body of. the 
people, and therefore it is proper that they alone fhould 
have the right of taxing themfelves. ‘This reafon would be 


~ unanfwerable, if the commons taxed none but themfelves: but 
it ig notoriqus, that a very large fhare of property is in the: 
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pofleflion of the houfe of lords; that this property is equal- 
ly taxable, and taxed, as the property of the commons; and 
therefore the commons, not heing the fole perfons taxed, 
this cannot be the reafon of their having the fole right of 
raifing and modelling the fupply. ‘The true reafon, arifing 
from the fpirit of our conftitution, feems to be this. The 
lords being a permanent hereditary body, created at plea-, 
fure by the king, are fuppofed more liable to be influenced 
by the crown, and when once influenced to continue fo, than 
the commons, who are a temporary eleétive body,,freely no- 
minated by the people. It would therefore be extremely 
dangerous to give the lords any power of framing new taxes 
for the fubject; it is fufficient that they have a power of 
rejecting, if they think the commons toe lavifh or improvi- 
dent in their grants. But fo reafonably jealous are the 
commons of this valuable privilege, that herein they will 
not fuffer the other houfe to exert any power but that -of 
rejeGting. They will not permit, the leaf alteration or 
amendment to be made by the lords to the mode of taxing 
the people by a money-bill: under which appellation are in- 
cluded all bills by which money is direéted to be raifed up- 
on the fubject, for any purpofe or in any fhape whatfoever; 
either for the exigencies of government, and collected from 
the kingdom in general, as the land-tax; or for private be- 
nefit, and colle&ted in any particular diftria, as by turn- 
pikes, parifh-rates, and the like. Yet Sir Matthew Hale 
mentions one cafe, founded on the praétice of parliament in 
the reizn of Henry VI. wherein he thinks the lords may al- 
ter a money bill: and that is, ifthe commons grant a tax, 
as that of tonnage and poundage, for four years; and’ the 
lords alter it to a lefs time, as for two years: here, he fays, 
the bill need not be fent back to the commons for their 
concurrence, but may receive the royal affent without far- 
ther ceremony ; for the alteration of the lords is confift. 
ent with the grant of the commons. But fuch an experi- 
ment will hardly be repeated by the lords, under the pre- 
fent improved idea of the privilege of the houfe of com- 
mons ; and, in any cafe where a money-bill is remanded to 
the commons, all amendments in. the mode of taxation are 
fure to be rejeed. 

The commons, when they have voted a fupply to his ma- 
jefly, and fettled the guantum of that fupply, ufually refolve 
themfelves into what is called @ committee of ways and means, 
to confider the ways and means of raifing the fupply fo vo- 
ted. And in this committee every member (though it is | 
looked upon as the peculiar province of the chancellor of 
the exchequer) may propofe fuch {cheme of taxation as he 
thinks will be leaft detrimental to the public. The refolu- 
tions of this committee (when approved by a vote of the 
houfe) are in general efteemed to be (as it were) final and 
conclufive. For though the fupply cannot be aétually rai- 
fed upon the fubje& till directed by an a& of 'the whole 
parliament, yet no monied man will fcruple to advance to 
the government any quantity of ready cafh, on the credit 
of a bare vote of the houfe of commons, though no law be 
yet paffed to eftablifh it. 

‘The taxes which are raifed upon the fubje¢t are either an- 
nual or perpetual. 

‘ I ‘The ufual. annual taxes are thofe upon land and malt. 
See Lanp and Matr. 

Il. The perpetual are, 1. The cuftoms. 2. The excife- 
duty. 3. The falt-duty. 4. The poft-office. 5. The 
ftamp-duty. 6. Houfe and window duty. 7. The duty 
on hackney-coaches and chairs. 8. That on offices and 
penfions.—See the articles Customs, Excise, Posts. 
Stamp, House, Hackney, and Orrices and Penfions. 

As to the application of all thefe, fee the articles Reve- 
NUE, Nationat Debt, Funws, and. Civil Lisr. 
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TAXATION. See Revenve, Tax, and Faonar Syfem, 
TAXUS, the Yew tree, inbotany: A genus of plants 


belonging to the clafs of diecia, and, order of monodelphia 3. 


and in the natural.fyftem ranging under the sift order, Co- 
nifere. ‘The male calyx is triphyllous, gemmaceous, and 
imbricated ; there is no corolla ; the ftamina are numerous ; 
the anthere peltated and o€tofid. The female calyx refem- 
bles the male; there is no corolla nor ftyle, and only one 
feed with a calycle refembling a berry very entire. There 
are only two fpecies mentioned by J.innzus, the baccata 
and nucifera. M. Sonnerat has added a third, called capens 
fis; and Sir Charles Thunberg has inferted two more, the 
macrophylla and verticellata, in his Fora aponica. 

The baceata, or common yew tree, is a native of Britain, 
France, Switzerland, &c. and of North America. It is 
diltinguifhed from the other fpecies by linear leaves which 
grow very clofe, and by the receptacles of the male flowers 
being fubglobofe. ‘The wood is reddifh, full of veins, and 
flexible, very hard and {mooth, and almoft incorruptible. 
Tis hardnefs renders it very proper for turners and cabinet- 
makers. It produces berries which are red, mucilazinous, 
and have a fweet mawkifh tafte. They are often eaten by 
birds, and are therefore not poifonous: But it is acommon 
opinion that the leaves are poifanous to cattle, and many 
faéts are mentioned of horfes and cows having died by eat- 
ine them. Others, however, deny thefe facts. It is found 
in feveral parts of the Highlands of Scotland in a wild 
flate. At Glenlure, near Glen-Creran, in Upper- Lorn, 
are the remains of an old wood of it. The place takes its 
name from the trees which grow in it; for Glenlure in the 
Gaelic language is no other than a corruption of Gleaniuir, 
i. e. “ The valley of yew trees.” It is of no great heixht, 
but the trunk grows to a large fize. Mr Pennant has ta- 
ken notice of a very remarkable decayed one in Fortingal 
church-yard, the remains of which meafured 56 feet and an 
half in circumference. 

The yew is at prefent almof peculiar to church-yards ; 
hence fome naturalifts fufpe& that it is an exotic. Several 
reafons have been affigned for its frequency in church-yards. 
The firft is, that before the invention of gunpowder the 
warrior might never be at alofs for a bow. This is an opi- 
nion for which we have found no hiftorical evidence; and till 
fome be produced it is confidered merely as a conjeCture. 
There are feveral laws ena¢ted by our forefathers for encou- 
raging archery, but none of them mention the cultivation of 
the yew. The bows ufed in England were indeed made fre- 
quently of yew, but it was yew of foreign growth. In the 
reign of Elizabeth, a bow of the beft foreign yew fold for 
6s. 8d. while one made of Englith yew fold only for 2s. 
In 12 Edw. IV. it was ordained that every foreign mer- 
chant that fhould convey any goods from any country from 
which bow-ftaves had formerly been brought to this coun- 
try, fhould for every ton of goods bring four bow-ftaves. 
A fimilar law was framed in. the time of Richard III. It 
appears therefore that the church-yards did not fupply the 
nation with bows. 

A fecond opinion concerning the introduétion of yew 
trees into church-yards is, that they were intended to de- 
fend the church again ftorms. But there are many other 
trees that would have anfwered this purpofe much better ; 
for the yew is of fo flow a growth, that it would be long 
before it could be of any fervice at all, and is fo low that it 
could never be a fufficient fhelter.. A third opinion is, that 
being an evergreen, it is an emblem. of immortality. This 
is a pretty idea; but the misfortune is, that yew is always 
confidered as a tree of baleful influence. This opinion is as 
old as Statius, who fays, metuenda fucco taxus. A fourth 
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opinion is, that when anciently it was the cuftom, as it {till 


is in Catholic .countries, to carry palms on Palm-Sunday, ~“v——™ 


the yew was fubftituted on fuch occafions for the palm. 
Two or three trees, the ufual number growing in churche 
yards, were fufficient for fuch purpofes. This is the enly 
opinion which receives any countenance from hiftory. ‘The 
following extract: from Caxton’s Direction for keeping 
Feafts all the Year, printed in. 1483, will probably be confis 
dered as decifive on this fubje&t. It is taken out of the lec- 
ture for Palm-Sunday ; where the writer, after giving the 
fcriptural account of our Saviour’s triumphant entrance into 
Jerufalem, proceeds thus: ‘‘ Wherefore holy chirche this 
day makyth folempne proceffyon, in. mynd of the proceffyon 
that Cryft made this day. But for enchefon that we have 
non olyue that berith grene leef, aleate therefore we take 
ewe in _ftede of palme and olyue, and beren about in proceflyon,, 
and fo is thys day callyd Palme Sonday.”” As a confirma- 
tion of this fat, we may add, that the yews in the church. 
yards of Eaft Kent are at this day called palms. 

TAY, called by the Romans Tavus or Taus, the largeft 
river in Scovland. It rifes in Braidalbane, on the frontiers of 
Lorn ; and having in the paflage of a few miles augmented 
its ftream by the acceflion of feveral {mall rills, {preads it. 
felf into a lake called Loch Qochart ; out of which having 
run but a little {pace, it expands itfelf again. Leaving this 
fecond lake, it rolls fome miles with a confiderable body of 
water, and then diffules itfelf abroad in the fpacious Lock 
‘Tay ; which, reckoning from the fources of the river, is 24 
miles in length, though, ftriétly fpeaking, the lake is but 
13: almoft as foon as it iffues from hence, it receives the ri- 
ver Lyon, coming out of Loch Lyoa, and running through 
Glen Lyon ; which, having travelled in a manner parallel ta 
it, from its fource, for a {pace of 25 miles, at length joing 
the ‘lay as it enters Athol, which it next traverfes, and, 
direéting its courfe in a manner due eaft, receives almoft 
all the waters of that country. Bending then to.the fouth, 
at the diflance of fix miles, it reaches Dunkeld; which, in 
the languaze of our anceftors, fignifies ‘ the hill of hazels,’” 
was the very centre of the old Caledonia, and. is. at pre- 
fent efteemed- the heart of the Highlands.’ ‘The river is: 
very broad here, infomuch that there is a ferry-boat over it 
at each end of the town. Declining {till to the fouth-eaft; 
with a winding courfe, for above 12 miles, the T'ay receives 
a large fupphy of waters from the county of Angus; and 
then running fouth-weft for eight miles more, is joined in. 
that {pace by feveral rivers, the moft confiderable of which 
is the Almond. Turning then to the fouth-eaft, at the di+ 
ftance of about three miles, this copious river comes with a 
{welling ftream to Perth, or St Johniton’s, which is the capie 
tal of the fhire of that name. 

The 'l’ay, continuing fill a fouth-eaft courfe, receives, a 
few miles below Perth, the river Erne ;. which, iffuing from 
a loch of the fame name, traverfes the county of Stratherny. 
and pafles by Abernethy, once the capital of the PiGtith 
kingdom ; {welled by the waters of this laft river, the lays 
running next .dire@tly eaft, enlarges itfelf till it becomes 
about three miles broad; but contraéts again. before the 
town of Dundee; foon after which it opens into the Ger- 
man ocean. At the entrance of the frith, there are fands: 
both on the north and on. the fouth. fide ; the former ftyled 
Goa, the latter Aterlay and. Drumlan ; and before thefe, in 
the very mouth of the frith, thofe which are called the Cro/s 
Sends, At Buttonnefs, which is the northern promontory, 


‘there are two light-houfes. ‘The fpace between the north 


and the fouth fands may be near a mile, with about three 
fathoms water ; but being within the frith, it grows, deeper, 
and in the road of Dundee is full fix fathoms. ‘Lhe frith 
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Forth, bat trom Biittotinefs to Perth it is iiot lefs than ad 
‘miles ; atid the whole may be, without atiy great imptopite- 
‘ty, ftyled a harbour, which has Fife off one fide, ahd the 
fhires of Perth ahd Angus 6n the other, both very fertile 
“atid pleafant eountriés. 

TAYLOR (Dr jeremy), bilkop of Down and Connor 
‘in Ireland, was the fon of a barber at Cambridge, atid there 
had his eddcation. Upon entering into orders, he became 
divinity le€ttver of St Paal’s in London; and was, by the 
dntereft of aréhbifhop Laud, eleGted fellow of All foul’s 
‘eollege; Cambridge, ia 1636. Two years aiter he became 
‘One of the chaplains ®f the archbifhop, who beftowed on 
him. the rectofy of Uppingham in Rutlandfhire. In 1642 
he was chaplain to the king 3 and a frequeéiit preacher before 
him and the court at Oxford. le afterward attended in 
the king’s army in the condition of a chaplain. Upon the 
declining of is majefty's caufe, he retired into Wales, where 
he was permitted to officiate as minifter, and to keep a {chool, 
in order to maintain himfelf and his children. {In this re- 
tirenieht he wrote’ feveral of his works. Having fpent fe- 
weral years there, hie family was wilited with ficknefs; and 
he loft three fons of great hopes within the fpace of two ot 
three months. This affiGtion touched him fo fenfibly, that 
it made him defirous to leave the country ; and, going to 
London, he for a time officiated in a private congregation 
of loyaliits to his great hazard. At length meeting with 
Edward lord Conway, that nobleman carried him over with 
him into-Ireland, and fettled him at Portmore, where he 
wrote his Dutor Dubitantium. Upon the Reitoration he 
feturned to England; foon after, he was advanced to the 
bifhoprice of Down ahd Connor in Ireland ; and had the ad- 
miniftration of the fee of Dromore granted to him. He 
was likewife made ptivy-counfellor and vice-chancellor of 
the univerfity of Dublin; which place he held till his death. 
He died of a fever at Lifnegarvy in 1657, and was interred 
tn a chapel which he ‘himfelf had built on the ruins of the 
old cathedral of Dromore. 

Tavuor (Dr Brook), was born at Edmonton, Aucuft 
38th 1685. He wasthefon of John Taylor, Ef; of Bif- 
ton’shoufe in Kent, by Olivia, daughter of Sir Nicholas 
@empett, of Durham, Baronet. His grandfather, Natha- 
ie) I ‘dylor, was one of thofe puritans whom “ Cromwell 
thought ‘fit ‘to ele& by a letter, dated June 14th 1653, to 
yeéprefent the county of Bedford in parliament.” he cha- 
yactetr of his father ‘partook in ‘no {mall degree of the aufte- 
rity ‘that ‘had been tranfmitted to ‘him in the lise of ‘his an- 
éettors, and ‘by the fpirit of ‘the ‘times in which ‘they lived ; 
and ‘to this caufe may be aferibed the difaffetion which 
fometimes fubfifted between the father and even {uch a fon 
ws ie the favje& of ‘this article. ‘The old gentleman’s mo- 
rofe ‘temper, however, ‘yielded to ‘the powers of mefic; and 
the mo% eminént profeflors of ‘the ‘art ‘in that period were 
hofpitably welcomed in ‘his howfe. ‘His fon Brook ‘was in- 
duced, by his natural genius, atid by the-difpofition of ‘his 
father, which’ .‘vifhed by all the thedns in ‘his power to 
edndiliate, ~ dire& his particular attention ‘to mufic ; and ’he 
becdmie in Very ‘early life’a diftinpwifhed profictetit in it— 
* In a‘large family-picde, he is reprefented at the age of-13 
fitting in the ceritre of his brothers ahd fifters ;'the two elder 
of whom, ‘Olivia and Mary, ‘crown ‘him with laurel, bearing 
thie infignia ‘of harmony.” 

To 'mufic he added another ‘accomplifhment, in which ‘he 
equally excelled. «* His drawings ‘and paititings, of which 
foie are fill preferved, réqitire not thole dllowatices ‘for“er- 
ror ‘6r'imiperfetion with which we fedn the performances of 
éven the {uperior di/eitanti' they will bear the'téit of feru- 
tiny and criticilm from artiits themfelves, and thofe of the 
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fir wenias and proeffional abilities.” ‘Thonszh he was emi- 
hent in thé culture and practice both of mafic and drawing 
in his early youth, his whole attention was not occupied by 
thefe faftinatide arts. His claffical education was condudt. 
ed at home tinder a private tuter ; and his proficiency in the 
ordinary branches of the languages and the mathematics was 
fo great, that he was deemed qualified for the univerfty at 
the early ase of 15. 

In 1704 he was entered a Fellow Commoner of St John’s 
College, Cambridge. At that period mathematics enga. 
ged more particularly the attention of the univerfity ; and 
the examples of eminence in the learned world, derived from 
that branch of Icience, attracted the notice and toufed the 
emulation of every youth poffefled of talents and of applica 
tion. We may prefume, that Brook ‘Laylor, from the very 
hour of his admiflion at college, adopted the courfe of ftudy 
Which a Machin, a Keil, and, above all, a Newton, had 
opened to the mind of man, as leading to difcoveries of the 
celettial fyftem.— That he applied early to thefe ftudies, and 
without remiflion, is to be inferred from the early notice 
end kind attention with which he was honoured by thofé 
eminent perfons, and from the extraordinary progrefs which 
he made in their favourite f{eience.”’ 

In +908 he wrote his treatife On the.Centre of Ofcilla- 
tion, which was not publified in the Philofophical Tran‘. 
actions till fome years afterwards. In 1709, he took his 
degree of Bachelor of Laws. In 1712, he was chofen a 
Fellow of the Royal Society. During the interval between 
theie two periods, he correfponded with Profeffor Keil on 
feveral of the moft abftrufe fubjeéts of mathematical difqui- 
fition. Sir William Young informs us, that he has in his 
poffeflion a letter, dated in 19712, addreffed to Mr Machin, 
which contains at length a folution of Kepler’s problem, 
and marking the ufe to be derived from that folution. In 
this year he prefented to the Royal Society three different 
papers: one On the Afcent of Water between two Glafs 
Planes ; a fecond, ‘On the Centre of Ofcillation ; and athird, 
On the Motion of a fretched String. Tt appears from his 
correfpondence with Keil, that in 1713 he prefented a pa- 
pet on his favourite fubje€&t of Muflic : but this is not prefer- 
ved in the Tranfa€tions. 

His diftinguifhed ‘proficiency in thofe branches of {cience, 
which engaged the particular attention of the Royal Socie- 
ty at this period, and which embroiled them in contets 
with foretein academies, recommended ‘him to the notice of 
its ‘mot illuftrious members ; and in 14714 he was cleGed to 
the office of ‘fecretary. In this year he took at Cambridge 
his degree of Doétor of Laws; and at this ‘time he tranfmjt- 
ted, in a letter to Sir Hans Sloane, An Account of fomé 
curious Experiments relative to Magnetifm; which, how- 
ever, was not delivered to the Society till many years after- 
ward, when it was printed in the T'ranfaGions. ‘His appli- 
cation to'thofe ftudies ‘to which his genius tmclined was in- 
defatigable: for we find ‘that in 1715 he publifhed in Latin 
his Methodius Incrementoram ; alfo a curious eflay preferved 
in the Philofophical Tranfaétions, entitled An Account of 
an Experimerit for ‘the Difcovery of the Laws of Mapnetic 
Atttrattion ; Hkewife a treatife well known to mathemati- 
cians, and highly valued by the belt jadges, On ‘the Princi- 
ples of Linear Petfpe@tive. In ‘the fame year (fuch were 
his adnirable ‘talerits, and fo capable were they of being di- 
rected to variotis fubje@ts), he tondutted a controverfial cor- 
refpondence with ‘the Count Raymont de ‘Montmort, on 
the ‘Terets “of Malebranchte ; ‘which occdfioned “his being 
petticulirly noticed ‘in ‘the eulogium “pronounced ‘by ‘the 
French academy on the Geceafe of that eminent metaphyli- 
eran. : 


The new philofophy of Newton (as it was then called) 
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bylcr. encaged the attention. of nmihematicians and philofophers 
v= both at home and abroad, 


At Paris it was in hizh efti- 
mation; and the men of fcience in that city were defrous 
of obtaining a perfonal acquaintance with the learned fecre- 
tary of the Royal Society, whofe reputation was fo general- 
ly acknowledged, and who had particularly di&inguithed 
himfelf in the Leibnitzian or German controyerfy, as we 
may demominate it, of that period. In confequence of ma- 
ny urgent iswitations, he determined to vyilit bis friends at 
Faris in the year 1716. He was received with every pof- 
fible token of affeGion and refpe&; and had an opportuni. 
ty of difplaying many traits of charaéter, which mark the 
general {cholat and accomplithed gentleman, as well as the 
profound mathematician. His company was courted by 
ali who had temper to enjoy, or talents to improve, the 
charms of focial intercourfe.”? Befides the mathematicians, 
to whom he had always free accefs, he was here introduced 
to Lord Bolingbroke, the Count de Caylus, and Bithop 
Botluct. “ He infpired partiality on his fr addrefs; he 
gained imperceptibly on acquaintance; and the favourable 
imprefions which he made from genius and accomplifhments, 
he fixed am farther intimacy by the fundamental qualities of 
benevolence and integrity.” 

Among the ladies who honoured Dr Brook Taylor with 
a particular regard, we may mention the names of Marcilly 
de Villette, and of Mifs Brunton, the beautiful and -accom- 
plifhed niece of Sir Ifaac Newton. 

Early in 1717 he returned to London, and compofed 
three treatifes, which were prefented to the Royal Society, 
and publifhed in the goth volume of the Tranfactious. A. 
bout this time +hie inteafe application had impaired his health 
toa canfiderable degree; andthe was under the neceflity of 
repairing, for relaxation and relief, to Aix-la-Chapelle. 
Having likewife a.defive of diveCuing his attention to fubjects 
of moral and religions fpeculation, he ,refigned his office. of 
fecretary to the Royal Society in 1718. 

After his return to England in 719, he applied to fub- 
jets of awery diferent kind from thofe that had employed 
tue thoushts,and labours .of his more early life. Among 
his papers of this date, Sir William Young jhas found de- 
tached paxts.of A Wreatife on the Jewith Sacrifices, and a 
differtation of confiderable length On :the Lawfulnefs of 
eating Blood. THe did not, showever, wholly negle& his 
former fabjecis.o! fudy, but employed his leifure hours: jn 
combining f{cience and .art-; avith-this view she revifed and 
improved his treatife,on Linear Perfpedtive. Drawing con- 
tinued tobe his favourite amufement-to his Jateft hour; and 
it. isnot improbable, that his valuable live was fhortened by 
the fedentary ;habits which» this amufement, fuceeeding -his 
feverer ftudies, occafioned. 

“ Fle dresy figures with extraordinary, precifion and bean- 
ty. of pencil, Landfcape was yet -his favourite branch of 
defyrn. His original landfcapes are moft!y painted in wa- 
ter colouxs,-but with all the richnefs and frength-of oils. 
They have a force of colour, a:freedom of touch, a varied 
Silpofition of-planes of :diftance, and a learned ule of aerial 
#8 well as, linear perfpeétive, which all profeffional men who 
shave feen ,thefe paintings -have admired. Some. pieces are 
compofitions ; .fome-are drawn from ;nature ; .and the gene- 


ral charaGteriftic: df.theirveffe€t may be exemplified, im {up-- 


pofing the bold !fore-prounds of Salwator Rofa to be backed 
dy. the fuccefien of diftances, and mellowed by the fober 
harmony, which diftinguifh the produGtions of Gafpar Pouf- 
fin. The fmall figures interfperfed in the landfeapes would 
pera: difgraced the pencil of the corre& and claflic Ni- 
cholas.” 

‘the work of Dr Brook. Taylor in, linear -perfpeérwe mas. 
cenfured by Bernoulli, in a treatife publifhed in the Aés 
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of Leipfic, as ‘f abftrufe to all, and as unintelligible to ae: Faylop. 
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tilts for whom it was more efpecially writtea.” It mutt be 
acknowledged that this excellent work, for fo it deferves to 
be called, was not level to the apprehenfions of pra@itioners 
in the art of drawing and defign: but it was much efteem- 
ed by mathematicians. ‘Three editions of it have been pub- 
lifhed ; and as it is now f{carce, a repu'g_ication of it in its. 
moft improved and perfect flate would be very acceptable. 
Mr Kirby, however, has made it more plain and popular, 
in hig treatife entitled * Brook Taylor's PerfpeQive made 
ealy ;’? and this hook, detailing and itluftrating the princi- 
ples of the original work, has been the wade mecum of ar- 
tilts. Dr Brook faylor was incenfed by the invidious at- 
tacks of Bernoulli; and he publifhed An Apology againft 
J. Bernoulli's Objections, which may be feen in the 30th 
volume of the Philofophical 'I’ranfaGtions. . Bernoulli, ‘with 
his ufual envy of Britith mathematicians, had difputed our 
author’s right to hisown work. We have no reafon to doubt 
Dr Taylor’s claims to the undecided difcoyery of the me- 
thod which he deferibes, though he is not an original inven-. 
tor. This method was long before publifhed by Guido U- 
baldi, in his Perfpective, printed at Pefaro in 1600; where 
it is delivered very clearly, and confirmed by moft elegant 
demonftrations ; and where it is actually applied to the art 
of delineating the feenes of a theatre. 

Toward the end of the year 1720, Dr Brook Taylor 
accepted the invitation of Lord Bolingbroke to {pend tome 
time at La Source, a .country-feat near Orleans, which -he 
held in right of his wife, the widow of the Marquis de Vil- 
lette, nephew of Madame de Maintenon. During his refie 
Geuce at this beautiful fpot, he fixed and cemented a 
friend{hip with its noble owners which terminated only with 
life. ; 

Inthe next year he returned to England, and publithed 
the la‘t paper which appears with ‘his name in the Philofo- 
phical Tranfactions, entitled, An Experiment made to afu. 
certain the Proportion of Expanfion of Liquor in the Ther- 
mometer, with regard to the degree of Heat. 

In 1721, Dr Brook ‘Taylor married Mifs Bridges of | 
Wallington in the county of Surry, @ young lady of rood 
family, but of {mall fortune ; and this marriage oceafioned a 


* rupture with his father, whofe confert he had never obtain- 


ed, The death of this lady in 1725, and that of an infant 
fon, whom the parents,regarded as the prefege and pledge 
of reconciliation .with the father, and who a€tually preved® 
fuch, deeply a®eéted the fenfibility of Dr Taylor. How- 
ever, during the two fucceeding years she refided with ‘his 
father at Lifrons, where ‘* the mufical parties, fo- agreeable 
to his taite and early proficiency, and the affe@ionate atten- 
tions of a numerous family welcoming an amiable brother, 
fo long eftranged by paternal refentment, not only foothed’ 
his forrows, but ultimately engaged him to a fcene of couns 
try retirement, and dometticated and fixed his habits of life... 
He could:no more.recur to-the defultory refourees and cold: 
folace of fociety, which cafual vifts, flight acquaintance, andi 
dittant friendfhips, afford the man—who hath none to make, 
and cheer a conflant shome.”? aaa 
In. 1725 he formed a.new-conneGion;. and with the full 
approbation of his father and family,. married Sabetta,. 
daughter of John Sawbridge; E(q; of Olantigh, in Kent;. 
dn 1729, on the ceath of his-father, he fueceeded to -the fa. 
mily .eftate of Bifrons. In the following yearhe loft his 
wife in child-bed.. The daughter whofe. birth occafioned 
this melancholy event Survived, and- became the mother of: 
Sir Wiliam Young, to whom we owe thefe- memoirs of his. 
grandfather. 
_ Inthe interval that elapfed' between the years 1721 and 
1730, no produdtion: by Brook: ‘Taylor appears in the Phi. 
3 lofo phical 
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Taylor, Jofophical TranfaCtions; nor did he publifh in the courfe of 
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that time any work. His biographer has found no traces 
of his-learned labour, excepting a Treatife of Logarithms, 
which was committed to his friend Lord Paifley (after: 
ward Abercorn), in order to be prepared for the prefs; but 
which probably was never printed. His health was now 
much impaired ; relaxation became neceffary, and he was di- 
verted by new connections from the habit of fevere ftudy, 
which had diftinguifhed the early period of his life, and 
which had contributed to contraé& the duration of it. Hap- 
py in the focial circle of domeftic enjoyment, and devoting 
his attention to bufinefs or amufement as they occurred, his 
application and his literary emulation feem:to have decli- 
ned. He did not long furvive the lofs of his fecond wife ; 
and his remaining days were days of increafing imbecillity 
and forrow. 

“The eflay entitled Contemplatio Philofophica, publifhed 

by Sir William Young, 1793, appears to have been written 
about this time, and probably with a view to abftra& his 
mind from painful recollections and regret. It was the ef. 
fort of a trong mind, and is a moft remarkable example of 
the clofe logic of the mathematician applied to metaphy- 
fics. But the blow was too deep at heart for ftudy to af- 
ford more than temporary relief. The very refource was 
hurtful, and intenfe ftudy but accelerated the decline of his 
health. His friends offered every comfort ; in particular 
Lord Bolingbroke preffed his corfolation, and fought to 
call his mind from regret of domeltic endearments to focial 
friendfhip at Dawley. 
. "The attention and kindnefs of his friends, however, could 
not ward off the approaches of diffolution. ‘ Having fur- 
vived his fecond wife little more than a year, Dr Brook 
Taylor died of a decline in the 46th year of his age, De- 
cember the 29th 1731, and was buried in the church-yard 
of St Ann’s, Soho. I am fpared (fays his defcendant) the 
neceffity of clofing this biographical fketch with a prolix de- 
tail of his character : in the beft acceptation of duties rela- 
tive to each fituation of life in which he was enoaged, his 
own writings, and the writings of thofe who beft knew him, 
prove him to have been the finifhed Chriftian, gentleman, 
and {cholar.”’ 

Tayzror (Dr John), a learned diffenting minifter, born 
in Lancafhire. He fettled firft at Kirkftead in Lincoln- 
fhire, where he preached to a {mall congregation, and taught 
a grammar-{chool for near 20 years. Afterward he remo- 
ved to Norwich, where he preached many years in great 
repute, until he was invited to fuperintend the academy 
formed at Warrington in Lancafhire: but a few idle diffe. 
rences on formal punétilios and uncertain do@trines kindled 
into fuch a flame there, as fubjeéted him to much {currility 
and ill treatment, and endangered the very being of the 
academy. He died in 1761; and among feveral other ju- 
dicious performances, his Hebrew and Englifh Concordance, 
2 vols folio, will remain a monument of his critical flcill and 
indefatigable induftry. 

Tartor-Bird. See Motaciiia " 

TEA, the dried leaves of the tea plant.—A com- 
modity with which we are fo well acquainted, which af- 
fords a beverage fo generally ufed and fo generally agree- 
able, and which forms fo confiderable an article of com- 
merce, muft excite the curiofity of the public at large to 
know fomething of its hiftory, and of the nature of the 
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c) Kempfer defcribes the antheras as fingle. 
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plant from which it is obtained? We are ferry that-we can 
neither gratify their curiofity nor our own completely, We 
have confulted all the botanical books to which we had ac. 
cefs, and we believe we have had accefs to the beft, yet we’ 
have not been able to difcover with certainty whether there 
be various fpecies of the tea plant ; or whether all the dif- 
ferent kinds of tea, fo unlike to one another in their fla- 
vour, and ftrength, and colour, be derived from one fingle 
{fpecies. As an apology for this imperfection in botanical 
knowledge, it is proper to obferve, that the country of 
which the tea plant is.a native is hidden from the exploring 
eye of the philofopher ; that it is jealous of Europeans, and 
feldom gives them an opportunity of ftudying its produc. 
tions. While we apologize for the ignotance of Europeans 
in this point, and fincerely regret it, we fhall be careful to 
fele& every important fat, that we may prefent our read- 
ers with as accurate and complete an account as our mate- 
rials can fupply. 

The tea plant is a native of Japan, China, and Tonquin, 
and has not, as far as we can learn, been found growing 
f{pontaneoufly in any other parts of the world. Linnzus ar- 
ranged it under the clafs of po/yandria, and order of monogy- 
nia. We are told he was led into this miftake from having 
no fpecimens of the flower to examine but fuch as were dri- 
ed. If Linnzus has in this arrangement fallen into error, 
it is furprifing that he has not been corrected by one who 
had the beft opportunity of examinmg the matter. Sir 
Charles Thunberg, one of the moft diftinguifhed pupils of 
that illuftrious botani#, who refided 16 months in Batavia 
and Japan, has given a full botanical defcription of the tea 
plant ; and having claffed it in the fame manner as his ma- 
fter, fays exprefsly that it has only one ftyle. Several of 
the Britifh botanifts, on the other hand, refer it to the order 
of trigynia; deriving their authority from a plant in the 


Duke of Northumberland’s garden at Sion-houfe, which had 


three ftyles. 

Linnezus fays that there are two fpecies of the tea plant; 
the dohea, the corolla of which has fix petals; and the vi- 
ridis or green tea, which has nine petals. Thunberg makes 
only one {pecies, the bohea, confifting of two varieties ; the 
one with broad and the other with narrow leaves. ‘This 
botanift’s authority is decifive refpeGting the Japanefe tea 
plants; but as China has not yet been explored, we cannot 
determine what number of fpecies there are in that country. 
Of the bohea plant we have been favoured with a beautiful 
drawing, and an accurate botanical defcription, by a learned 
gentleman, which we fhall here prefent to our readers. 

Calyx. XK, fiz. 1, 25 3, 10. a perianthium quinquepar- 
tite, very {mall, flat, the fegments round, obtufe, permanent. 
Figs. K. 

Corolla. C, fig. 1,°3, 4, 53 7, 8. the petals fix, round- 
ifh, concave ; two exterior (fig. 4, 7.) CC; lefs, unequal, 
inclofing the flower before fully blown (fig. 3.) C 5° four 
interior (fiz. 5, 6.) CCCC; large, equal, before they fall 
off recurvate (fig. 8.) CC; (a). 

Stamens. fy fig. 6, 9, 10, 11. the filaments numerous 
(8) fig. 6, 9. fa; about 200; filiform, white, fhorter than 
the corolla, and inferted in the receptacle; a, the antheras 
cordate; and didymous (fiz. to, 11.) *, magnified (c). 

Piflillum. Fig.:1, 10, 12.-* magnified ; g, the germen, 
three globular bodies joined in a triangular form; s; the 
ftyles, three, connected at their. bafe (fig. 12.) ; fubulate, 
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In a flower received from J. Ellis, Efq; upwards ef 280 filaments were told, 
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recurvate, of the length of the ftamens, preffed together, and 
as if united in one by the thickfet furrounding ftamens (p) 
fig. 6, 9, 10.5 but after the petals and ftamens have fallen 
off they part, {pread open, increafe in length, and wither 
on the germén, fig. 1, 12.3 the Rigmas fimple, ¢, fig. 1, 9, 
16,12. - 

Pericarpium. P, fig. 1, 13, tq. a capfule in the form of 
three globular bodies united, fig. 13. trilocular, fig. 14. ga- 
ping at the top in three dire€tions, Me. 232 
_ Seeds. S, fig. 14. fingle, globofe, angulate on the inward 
fide. 

Trunk. 'T, fig. 1. ramofe, lignous, round ; branches al- 
‘ternate, vague, ftiffifh, inclining to afh colour, towards the 
top reddifh; the peduncles axillary, p, fig. 1. alternate, 
finvle, curved, uniflorous, incraffate, fig. 1, 2, 7. ftipulate, 
the fipula fingle ; fubulate, ere&t, d, fig. 1, 2, 7, 9. 

Leaves, Fy, figs 3, 15, 16, 17. alternate, elliptical, ob- 
tufely ferrated, with the edges between the teeth recurvate, 
with the apex emarginate (g) * magnified, fig. 15. ¢, at the 
bafe very entire, fig. 16, 17. the furface fmooth, gloffy, 
bullate, venole on the under fide, of a firm texture, petio- 
late; the petiols very fhort, 4, fig. 1, 16, 17. rownd ona the 
under fide, gibbous, fig. 16. 4, * magnified ; on the upper 
fize flattifh and flightly channelled, fig. 17.3. 

‘The tea plant, which is an evergreen, grows to the height 
of five or fix feet; Le Compte fays ten or twelve. The leaves, 
which are the only valuable part of it, are about an inch 
and a half long, narrow, indented, and tapering to a point, 
like thofe of the fweet briar, and of a dark green colour. 
The root is like that of the peach tree, and its flowers re- 
femble thofe of the white wild rofe. The ftem fpreade into 
many irregular branches. The wood is hard, of a whi- 
tifh green colour, and the bark is of a greenifh colour, 
with a bitter, naufeous, and aftringent tafte. The fruit is 
{mall, and contains feveral round blackifh feeds, about the 
bignefs of a bean.or large pea. 

‘This plant delights in valleys, is frequent on the floping 
fides of mountains and the banks of rivers, where it enjoys 
a fouthern expofure.. It flourifhes in the northern latitudes 
of Pekin as well as round Canton, but attains the greateft 
perfection in the mild temperate regions of Nankin. It is 
faid only to be found between the 30th and 45th degree of 
north latitude. In Japan it is planted round the borders of 
fields, without regard to the foil; but as it is an important 
article of commerce with the Chinefe, whole fields are co- 
vered with it, it is by them cultivated with care. ‘The Abbé 
Rochen fays, it grows equally well in a poor as ina rich 
foil ;~but that there are certain places where it is of a bet- 
ter quality. ‘The tea which grows in rocky ground is fupe- 
rior to that which grows ‘in a light foil ; and the worft kind 
is that which is produced in a clay foil. It is propagated 
by feeds; from fix to twelve are put inte a hole about five 
inches deep, @t certain diftances from each other. ‘The rea- 
fon why fo many feeds are fown in the fame hole is faid to 
be, that only a fifth part vegetate. Being thus fown, they. 
‘grow without any other care. Some, however, manure the 
Jand, and remove the weeds; for the Chinefe are as fond of 
good tea, and take as much pains to procure it of an excel- 
lent quality, as the Europeans do to procure excedlent 
wines = 

"The leaves are not fit for being plucked till the fhrub be 
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of three years growth. In feven years it rifesto a man’s 
height ; but as it then bears but few leaves, it is cut down to 
the “ftem, and this produces a new crop of frefh fhoots the 
following fummer, every one of which bears nearly as many 
leaves as a whole fhrub. Sometimes the plants are not cut 
down till they are ten years old. We are informed by 
Keempfer, that there are three feafons in which the leaves are 
collected in the ifles of Japan, from which the tea derives 
different degrees of periection. 

The firft gathering commences at the end of February or 
beginning of March. The leaves are then {mall, tender, 
and unfolded, and not above three or four days old: thefe 
are called ficki-ifiaa, or ‘ tea in powder,” becaufe it is pul- 
verifed ; it is alfo called imperial tea, being generally refer- 
ved for the court and people of rank ; and fometimes alfo it 
is named bfoom tea. It is fold in China for 20d. or 2.8. per 
pound. ‘he labourers employed in colleéting it do not 
pull the leaves by handfuls, but pick them one by one, and 
take every precaution that they may not break them. 
However long and tedious this labour may appear, they ga- 
ther from 4 to.10 or 15 pounds a-day. . ~ 

The fecond crop is gathered about the end of March or 
beginning of April. At this feafon part of their leaves have 
attained their full growth, and the reft are not above half 
their fize. This difference does not, ‘however, prevent them 
from being all gathered indifcriminately. ‘They are after- 
wards picked and aflorted into different parcels, according 
to their age and fize. The youngett,: which are carefully 
feparated from the reft, are often fold for leaves of the firtt 
crop, or for imperial tea. ‘T'ea gathered at this feafon is 
called too-ifiaa, or ‘* Chinefe tea,’’ becaufe the people of 
Japan infufe it, and drink it after the Chinefe manner. 

The third crop is gathered “in the end of May or in the 
month of June. The leaves are then very numerous and 
thick, and have acquired their full growth. ‘This kind of 
tea, which is called Ben-tfiaa, is the coarfeft of all, and is 
referved for the common people. Some of the Japanefe 
colleét their tea only at two ieafons of the year, which 
correfpond to the fecond and third already mentioned 5 
others confine themfelves to one general gathering of their 
crop, towards the month of June: however, they always 
form afterwards different afflortments of their leaves. 

The fineft and moft celebrated tea of Japan is that which 
grows near Ud-fi, a {mall village fituated clofe to the fea, 
and not far diftant from Meaco. In the diftri€& of this vil- 
laye is a delightful mountain, having the fame name, the 
climate of which is faid to be extremely favourable to the 
culture of tea; it is therefore inclofed by a hedge, and fur- 
rounded with wide ditches, which prevent all accefs to it. 
The tea fhrubs that grow on this mountain are plaated in 
regular order, and are divided by different avenues and al- 
leys. 

The care of this place is entrufted to people who are or- 
dered to guard the leaves from duft, and to defend them 
from the inclemency of the weather. ‘The labourers who 
are appointed to colle&t the tea abftain from every kind of 
grofs food for fome weeks before they begin, that their 
breath and perfpiration may, not in the leaft injure the 
leaves. They gather them with the moft f{crupulous nice- 
ty, and never touch them but with very fine gloves. When 
this choice tea has undergone the procefs neceflary for its 
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(p) It was this circumftance that led Linnzus to place it under the order monogynia. 
() No author has hitherto remarked this obvious circumftance ; even Keempfer fays the leaves terminat. in a fharp 
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Preparation, it is efcorted by ithe fuperintendant of the 
mountain and a ftrong guard to the emperor’s court, and re- 
ferved for the ufe of he imperial family. 

As the tea fhrub crows ‘often on the rugged banks of 
fteep mountains, accefs to which is dangerous, and. fome- 
times impracticable, the Chinefe, in order to come at the 
leaves, make ufe of a fineular ftratazem: hele fteep places 
ere generally frequented by rreat numbers of f monkeys, which 
being irritated and provoked, to rever ge themfelves tear off 
the brantac es, and fhower them down upon thofe who have 
in{ulted them. The Chinefe immediately colleét thefe bran- 
ches, end ftrip them of their leaves. 

When the tea leaves have been colleéted, they are expo- 
fed to the fteam of boiling water; after which they are put 
upen y lates of copper, and held over the fire until they be- 
come dry and fhrivelled, and appear fuch-as we have them 
in Eurone. According to the teftimony of Keempfer, tea 
is prepared i in the fame manner in the ifles of Japan. ** There 
are to be feen there (fays this traveller) | sublic buildings 
erected for the purpofe of preparing the frelh gathered tea. 
Every private perfon who has not {uitable convenien ces, at 
who is unacquainted with the operation, may carry his 
Jeaves thither as they dry. hefe buildiz; #s contain a great 
number of {mall floves raifed about three feet high, uch of 
which has a broad plate of iron fixed over its mouth. ‘Uhe 
workmen are feated round a large table covered with mats, 
and are emoloyed in rollins the tea leaves which are {pread 
out upon them. When the iron plates are heated to a cer- 
tain degree by the fire, they cover them with a few pounds 
of freth gathered leaves, which being green and full of fap 
erackle as ioon as they touch the plate It’is then the bu- 
finefs of the workman to ftir them wih his naked hands as 


quickly as poffible, until they become fo warm that he can- ~ 


mot eafily endure the heat. He then takes off tl he leaves 
with a kind of fhovel, and lays them upon mats. ‘ihe peo- 
ple who are ba ean § in mixing them, take a fmall quantl- 
ty at a time, roll them in their hands alw ays in the fame di- 
rection ; while others keep continually flirring them, in or- 
der that they may cool fooner, and syretsine their fhrivelled 
figure the longer. ‘This procelé is repeated two or three 
times, and even oftener, before the tea is depofited in the 
warehoufes. Thefe precautions are neceflary to extra all 
the moifture from the leaves.?’ 

‘The people of Japan and,China generally keep their tea 
a year before ufing it, becaufe, when quite frefh and newly 
gathered, it pofleffes a narcotic quality which hurts the brain. 
Imperial tea is generally preferved in porcelain vafes, or in 
leaden or tin canifters covered with fine mats made of bam- 
boo. Common tea is kept in narrow-mouthed earthen pots; 
and coarfe tea, the flavour of which is not fo eafily injured, 
is packed up in bafkets of ftraw. 

An infufton of tea is the common drink of the Chinefe ; 
and indeed when we contider one circumftance in their fitu- 
ation, we muft acknowledge that Providence has dilplayed 
much goodnefs in feattering this plant with fo much profu- 
fion in the empire of China. The water is faid to be un- 
wholefome and naufeous, and would therefore perhaps, with- 
out fome correétive, be unfit for the purpofes of life. The 
Chinele pour boiling water over their tea, and leave it to 

infufe, as we do in Europe ; but they drink it without any 
mixture, and even without fugar. The people of Japan re- 
duce theirs to a fine powder, “which they dilute with warm 
water until it has acquired the confiflence of thin foup. 
Their manner of ferving tea is as follows: ‘They place be- 
fore the company the tea equipage, and the box in which 
this powder is contained ; they fill the cups with warm wa- 
ter, and taking from the t box as much powder as the point 
of a knife can contain, throw it into each of the cups, and 
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fir it with a tooth-nick until.the Hquor begins to foam s it 
is then prefented to the company, who dip it while it is 
werm. According to I’. du Halde, this method is not pe- 
culiar to the Japanefe ; ; it is alfo uled in fome of the provin- 
ces of China. 

The firft European writer who mentions tea is Giovanni 
Botero, an eminent Italian author, who publifhed.a treatife 
about the year 1590, Of the Caules of the Magnificence ” 

and Greatnefs of Cities. He does not indeed mention its 
name, but-defer:bes it in {uth a manner that it is impoffible 
to miftake it. ‘ The Chinefe (fays he) have an herb ont 
of which they prefs a delicate juice, which ferves them for 
drink inftead of wine: it alfo preferves their health, and 
frees ther from all thofe evils which the immoderate ufe of 
wine produces amonis us *.? 
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Tea was introduced into Europe in the year 1610 by Commerc 


the Dutch Eaft India Company. It is benceally faid, a 
it was firft imported from Holland into England, in 1646, 
by the lords Arlington and Offory, who-brought it into fa- 
fhion among people of quality. But it was ufed m coffee. 
houfes before this ube as appears from an act of parlia- 
ment-made in 1660, in which a duty of 8d. was laid on 
every wallon ot the infufion fold in thefe places. In 1656 
it was fold in London for 6o8. per pound, though it did 
2s. Od. or 3s. 6d. at Batavia. It 
continued at this price till 1707. In 1715 green tea be- 
aan to be ufed; and as great quantities were then imported, 
the price was leffened, and the practice of drinking tea de- 
feended to the lower ranks +. 


the demand has been increafing yearly, and it has become al- 
moft a neceffary of life in feveral parts of Europe, and among 
the loweft as well as the higheft ranks. 

‘Fhe following table will give an idea of the quantity of 
tea imported aunually into Great Britain and Ireland fince 
by at 

From 1717 to 1726 
1732 to 1742 
1755 hear 
1765 - 
1785 about - 12,000,000 
1794 from 16 to 25,000j000 

Befides thefe immenfe quantities imported into Britain 
and Ireland, much has been brought to Europe by other 
nations. In 1766 the whole tea imported into Europe 
frony China amounted to 17 millions of pounds; in 1785 
it was computed to be about 19 millions of pounds {. 

Several refearches have been made in Europe to deter- 


700,000 lbs. 
1,200,060 
4,000,030 
6,000,000 
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mine whether the tea plant grows fpontaneoufly ; but thefe 7,;2. 


refearches have been hitherto in vain. When Captain Cook 
vifited Teneriffe in his left voyage, Mr Anderfon his fur- 


geon was informed by a gentleman of acknowledized vera. 


city, that a fhrub 1s common near Santa Cruz which agrees 
exactly with the defcription given of the tea-plant by Lin- 
neus. It is confidered as a weed, and large quantities are 
rooted out of the vineyards every year: But the Spaniards 
who inhabit the ifland fometimes make ufe of it, and afcribe 
to it all the qualities of the tea imported from China. 
Many attempts have been made to introduce this valuable 
plant into Europe; but from want of proper precautions moft 
of thefe attempts have mifcarried. ‘The feeds, being of an 
oily nature, are apt to grow rancid during a long voyage, 
unlefs proper care is taken to preferve them. ‘There are 
two methods of preferving thefe feeds; The firft is, to m- 
clofe them in wax after they have been dried in the fun ; 
the fecond is, to leave them in their hufks, and fhut them 
up clofely in a box made of tin: but neither of thefe me- 
thods has been attended with general fuccefs, whatever 
7 care 


In 1720 the French began } Rancva 
to fend it to.us by aclandefline commerce. Since that period Fournaba 


i: 


t Raynal, ; 
vol. i. 
Rohert/om 


| 


Ors 


FT EA 
care has heem taken to obtain frefh feeds, or to preferve 
them. ‘ihe bef method would be, to fow freth feeds in fine 
light earth i immediately on leaving Canton, and to. cover them 
with wire to, fecure them from. rats and other animals that 
micht attack them. ‘The boxes ought not to be too much 
expofed to the air, nor to that kind of dew which trifes from 
the fea. "The earth in the boxes. mult neither be hard nor, 
dry, and fhould from time to time be gently watered with 
frefh or rain water ; aud when the fhoots begin to appear, 
they ought to be kept .in.a flight Seale and fhelrered 
from She fun. ‘The tea-plants to be found:in England have 
been procured by thefe means only; and though feveral of 
the young rifling fhoots perithed, the laft method propofed 
13 eenenly that which may be followed with greateft fuccets. 

The fineft tea-plant known in Enyland was raifed in Kew 
gardens ; it was carried thither by. Sir J. Ellis, who. brought 
it frem feed: but the firft that ever flourifhedin Europe was 
one belonging to, the Duke of Northumberland at Sion, 
from a drawing of which our engraving is taken. ‘The 
plants which are cultivated in the gardens near London 
thrive well in the green-houfe during winter, and fome fland 
that feafon in the open air. Linnzus, who obtained, this 
fbrub in its growing ftate, contrived to preferve it in the open 
air in the northen latitude of Sweden. France has alfo 
procured fome-plants. There can be no doubt but they 
would fucceed in many countries of Europe, if proper care 
were paid to their cultivation till they became inured to one 
climate. It will be a great advantage if we can rear that 
plant, which can never fuffer fo much from change of foitas 
from growin mufty during the long voyage from China. 
Refides, the demand: for tea is now become fo great, that 
the Chinefe find it neceffary, or at leaft profitable, to adul- 
terate it. Bad tea is now become an univerfal complaint. 
The Abbé Grofier tells us, that there is a kind of mofs 
which grows in the neighbourhood of the little city of Mang- 
ing-hien, which is fold as a delicate fpecies of tea. If this 
delicious commodity is adulterated in China, can we flatter 
ourfelves that none comes to us but what is pure and un- 
mixed? How would our fine ladies like to be told, that in- 
ftead ‘of tea they drink nothing but the infufion of mofs 
from the rocks of Mang-ing-hien (F) ? 

Of the chemical qualities and effects of tea on the con- 
flitution, many various and oppofite opinions have been 
formed. About a century ago, Bontikoe, a Dutch phyfi- 
cian, beftowed extravagant encomiums on the benefits of 
tea. With him it was good for every thing; and any quan- 
tity might be drunk, even to the amount of 200 difhes in a 


(r) There is very good reafon to believe, that the adulteration of tea is not confined to China. 
Mr Twining, a confiderable tea-dealer in London, publifhed a pamphlet 


often with too much leith, among ourfelves. 
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day. Whether Bontikoe: in this cafe acted asa phy foram 
or, being a Dutchman, was eager ta encourage the fale of 
an important article of his country’e commerce, is not ealy 
tofay. On the other hand, the pernicious effets of tea 
upon the nervous fyftem hake been often repeated, and very 
oppoftite effets have been aferibed.to it. Some affirm that 
green tea i6 mildly aflringent; others fay it is relaxing: 
Some fay it is narcotic, and procures fleep ; while otherg 
contend, that taken before bed-time it afluredly pre- 
vents it. 

Dr Lettfom, who has written the Natural Hiftory of the 
Tea Tree, made feveral experiments to determine its chemi- 
cal qualities, He found an infution of it preferved, beef 
frefh; it is therefore antifeptic: and from its ftriking a 
porate colour with the falt ({ulphate) of iron, he jultly con- 
cludes that it is aftringent. He concludes aii, Be at the ef- 
fential qualities of tea refide in its egret and volatile 
parts. 

We have heard much of the bad effects of tea, but we 
have neither felt nor obferved it. If it were fo pernicious. 
as it has been reprefented by fome, its effets muft certainly 
be evident in China, where it-is drunk by all ranks; yet fo 
far from being thought hurtful in that country,.it is in high 

eftimation. The prefent emperor has compofed a kind of 
eloge on the virtues. of tea. We are told by thole wha 
have written the hiftory of China, that inflammatory dif 
eaies are lefs frequent there than in many other countries, 
which is aferibed folely to the liberal ufe of tea. It mutt 
be oblerved by all, that tea is an antidote again{t intempe- 


rance, and that lke who relifhes the one feldom runs inte, 


the other. Raynal fays,. that tea has contributed more te 
the fobriety of this nation than the fevereft laws, the moft 
eloquent harangues of Chriftian orators, or the beft trea- 
tifes of morality. We have ne doubt but it may be hurt- 
ful to fome conftitutions in particular ciccumftances; but 
we fufpeét that the nervous diforders fo. often attributed 
to tea, are rather owing to hereditary difeafes, to want of 
exercife, and to dehcaularils in food or fleep, than to tea. 
‘¢ Weak tea drunk too hot (fays Dr Leake) will enervate, 
and if very ftrong, may prove equally pernicious by affect 
ing the head or ftomach. But when it is drunk in modera« 
tion, and not too warm, with a large addition of milk, I 
believe it will feldom prove hurtful, but, on the contrary, 
falutary. After ftudy or fatigue it is a moft refrefhing and. 
grateful repaft; it quenches thirft, and cheers the {pirits,) 
without heating the blood; and the pleafing [ociety, in 
which we fo often partake of it, is no inconfiderable 

pha ae addi« 


It s praétifed, and: 


fome years ao, in which he has expofed this infamous traffic. The information (he fays) was obtained-from a gentleman 


who had made very accurate inquiries into this fubjeét. 


‘Che fmouch for mixing with black teas is made of the leaves of the afh. 


When gathered, they. are firft dried in 


the fun, then baked ; they are next put upon a floor, and trod upon until the leaves. are {mall, then fifted and ie i in 


copperas. with fheeps dung; after which, being dried on a floor, they are fit for ufe. 


‘Vhere is-alfo. another mode: When 


the leaves are gathered, they are boiled in a copper with copperas and fheeps dung; when the liquor is ftrained off, they: 


are baked and trod upon, until the leaves are f{mall, after which they are fit for ufe. 


The quantity manufactured at a 


{mall village, and within eight or ten miles thereof, cannot -be afcertained, but is fuppofed to be about 20 tons in a year. 


One man acknowledges to have made 600 weight in every week for fix months together. 
The coarfe is fold at 21. 25. per cwt. equal to 43d. per Ib. 


per cwt. equal to gd. per lb. 
in fome places to reprefent fine teas. 


The fine is fold at 4l. 4s. 
Elder buds are manufactured 


For the honour of human nature, we hope fuch a traffic as this is not very common; but if there be, thofe concerned 


in it deferve exemplary punifhment. 


The only way (Mr Twining fays) to efcape this adulterated: tea, is never to pur 


chafe from thofe who offer their teas to fale at lower prices than genuine teas can be afforded ;. but to purchafe them 


‘only from perfons.of chara@ter, 
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addition to its value; for whatever affords rational plea- 


Teachers. fre to the mind, will always contribute to bodily 


health. . 

In this country teas are generally divided into three 
kinds of ereen, and five of bohea: ‘The former are, 1, Im- 
perial or bloom tea, with a large loofe leaf, lizht green co- 
Jour, and a faint delicate {mell. 2. Hyfon, fo called from 
the name of the merchant who firft imported it ; the leaves 
of which are clofely curled and fmall, of a green colour, 
verging to a blue: And, 3. Singlo tea, from the name of 
the place where it is cultivated. The boheas are, 1. Sou- 
chong, which imparts a yellow green colour by infulion. 
2. Camho, fo called from the place where it is made; a 
fragrant tea, with a violet {mell; its infufion pale. 3. Con- 
90, which has a larger leaf than the following, and its infu- 
fion fomewhat deeper, refembling common bohea in the co- 
lour of the leaf. 4. Pekoe tea ; this is known by the appear- 
ance of fmall white flowers mixed with it. 5.Common bohea, 
whofe leaves are of one. colour. There are other varieties, 


_ particularly a kind of green tea, done up in roundifh balls, 


called gunpowder tea. 

Tra-Tree of New Zealand, is a fpecies of myrtle, of 
which an infufion was’ drunk by Captain Cook’s peaple in 
their voyages round the world. Its leaves were finely aro- 
matic, aftringent, and had a particular pleafant flavour at the 
fir infufion ; but this went off at the next filling up of the 
tea-pot, and a great degree of bitternefs was then extracted; 
for which reafon it was never fuffered to be twice infufed. 
In a fine foil in thick forefls this tree grows to a confider- 
able fize ; fometimes 30 or 40 feet in height, and one foot 
in diameter. On a hilly and dry expofure it degenerates 
jnto a fhrub of five or fix inches ; but its ufual fize is about 
eight or ten feet high, and three inches in diameter. In 
that cafe its flem is irregular and unequal, dividing very 
foon into branches, which rife at acute angles, and only 
bear leaves and flowers at top. ‘The flowers are white, and 


very ornamental to the whole plant. 

Mr White, in his Journal of a Voyage to New South 
Wales, mentions a fhrub which he calls a tea-tree, merely 
from its being ufed by the convicts as a fuccedaneum for 
tea; for he had not feen the flower, nor did he know to 


what genus it belonged. It is a creeping kind of a vine, 
running to a great extent along the ground; the ftalk flen- 
der ; the leaf not fo large as the common bay leaf; the tafte 
fweet, exadtly like the liquorice root of the fhops. 

TEACHERS, perfons employed in couduting the edu- 
eation of the young. 

We will venture to fay, that there is no clafs of men to 
whom a nation is fo much indebted as to thofe employed in 
inftru@ting the young: For if it be education that forms 
the only diftin@tion between the civilized and the favage, 
much certainly is due to thofe who devote themfelves to the 
office of infiruGtion. It muft be the duty therefore of eve- 
ry ftate to take care that proper encouragement be piven to 
thofe who undertake this office. There ought to be fucha 
falary-as would render it an obje& of ambition to men of 
abilities and learning, or at leait as would keep the teacher 
refpectable. In Scotland, the office of a {choolmafter was 
formerly much more lucrative than at prefent, and moft of 
that clafs had received liberal education ; and this is the rea- 
fon why the common people in Scotland have been famous, 
even to a proverb, for their learning. But at prefent the 
falary of a country fchoolmafter, independent of fees for 
{cholars, is not greater than a ploughman can earn, being 
feldom more than L.8 : 6: 8, the confequence of which is, 
that this, which is in fat an honourable, becaufe an ufeful 


profeffion, is now finking into contempt. It is no longer an. 
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object to a man of learning ; and we muft foon be fatisfed a 


with {choolmafters that can read, write, and caft accounts, 
a little better than the loweft of the people, or who from 
fome natural deformity are unable to exercife a trade. And 
what in this cafe muft become of the minds of the common 
people? They muft be totally uncultivated. 

We have obferved a great difference between the cultiva- 
tion of the common people in one part of Scotland com- 
pared with another; and we have found, that wherever a 
{choolmatter is looked upon as a mean profeffion, there is 
{carcely*a duly qualified perfon to be found to undertake 
the office; and in thofe places the common people are la- 
mentably ignorant. In other places awain, where the fchool- 
mafter is confideréd as one of the principal perfons in the 
parifh, there men of a liberal education, young divines, and 
preachers, do not think themfelves difgraced by exerciling 
this profeffion ; and there the common people fhow a degree 
of acutenefs, knowledge, and obfervation, and poffefs fuch 
polifhed manners, as raife them very high above thofe of 
their own rank in other parts of the country. 

Many and keen have been the debates about a reform of 
government of late years; but little attention has been paid 
to the formation of the minds of the common people, who 
conftirute the greater part of the nation; of courfe they 
are ready to join the ftandard of every feditious demagogue 
who founds the alarm of oppreffion; and fhould they at 
length be roufed, their cruelty and barbarity, like the com- 
mon people of France, would be exa@tly in proportion te 
their ignorance and want of principle. 

We are willing to hope, then, that the government and 
the monied men of the nation, who alone have property to 
lofe and money to beftow, will at length find it to be their 
intereft to patronize {choolmatfters. 

TEAL, in ornithology. See Anas. 

TEARS, a lymph or aqueous humour, which is lim- 
pid, and a little faltith: it is feparated from the arterial 
blood by the lachrymal glands and {mall glandulous grains on 
the infide of the eyelids. 

TEASELS, a plant cultivated in the weft of England 
for the ufe of clothiers. See Dipsacus. 

TEBETH, the tenth month of the Jewifh ecclefattical 
year, and fourth of the civil. It anfwers to our month of 
December. 

TECKLENBURG, a town of Germany, in the circle 
of Weftphalia, capital of a county of the fame name, with a 
caftle built on a hill. It was bought by the king of Pruf- 
fiain 1707. E. Long. 8. 2: N. Lat. 52. 20. 

TECHNICAL, expreffes fomewhat relating to arts or 
{ciences: in this fenfe we fay technical terms. It is alfo 
particularly applied to a kind of veries wherein are contain-. 
ed the rules or precepts of any art, thus digefted to help the 
memory to retain them ; an example whereof may be feen in: 
the article Memory. 

- TECTONA, in botany ; a genus of plants belonging 
to the clafs of pentandria, and order of monogynia. The 
{tigma is dentate; the fruit a dry {pongy plum within an 
inflated calyx ; and the nucleus is trilocular. There is only 
one fpecies, the grandis, Indian oak, or teak wood, which is 
a native of India. 

TE peum, the name of a celebrated hymn, ufed in the 
Chriftian church, and fo called becaufe it begins with thefe: 
words, Te Deum laudamus,-We praife thee, O God. It is 
fung in the Romifh church with great pomp and folemnity: 
upon the gaining of a victory, or other happy event ; and is 
believed to be the compofition of Sr Amsross bifhop of: 
Milan. ; 

TEES, a river which rifes on the confines of Cumbere 

land, 


Tees. 
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ham from Yorkfhire,-and falls into the German fea below 
Stockton: 

TEETH, the bones placed in the jaws for chewing 
food, that it may be the more eafily digefted in the fto- 
mach. ‘lhe anatomical ftruéture of thefe has already been 
deferibed under Awaromy and Comparative ANATOMY. 
The difeafes to which they are liable, as well as the moft 


fnccefs‘ul remedies for removing them, are fully detailed un-- 


der Mrpictne and Surcery, to which we refer the 
reader. 

Mauch attention has been paid to the beauty and prefer. 
vation of the teeth among moft nations. ‘Che Romans rub- 
bed and wafhed them with great care; and when they loft 


them, fupplied their place with artificial teeth made of. 


ivory ; and fometimes, when loofe, bound them with gold. 
Lizatures of wire have been found to hurt the natural teeth 
with which the artificial are conne&ed: whereas filken 
twift cannot affect them to any confiderable decree for fe- 
veral. years. 

Guilleman ‘gives us the compofition of a pafte for making 
artificial teeth, which fhall never grow-yellow: the compo- 
fition is white wax granulated, and inelted with a little gum 
elemi, adding powder of white maftich, coral, and pearl, 

When feveral teeth are out in the feme place, it is beft 
to make a fet, or the number wanted, out 6f one piece, all 
adhering together, which may be faftened to the two next 
of the found or natural teeth. And even a whole fet of ar- 
tificial teeth may be made for one or both jaws, fo well ft- 
ted to admit of the neceffary motions, and fo conveniently 
retained in the proper fituation by means of {prings, that 
they will anfwer every purpofe of natural teeth, and may be 
taken out, cleaned, and replaced, by the patient himfelf with 

eat eafe, : 

‘The common trick of mountebanks and other fuch prac- 
titioners, is to ufe various wafhes for teeth, the fudden effects 
of which, in cleaning and whiteninz the teeth, furprife and 
pleafe people ; but the effets are very pernicious. All the 
{trong acid {pirits will do this. As good a mixture as any 
thing can be, on this occafion, is the following: take plan- 
tane-water an ounce, honey of rofes two drams, muriatic 
acid:ten drops; mix the whole together, and rub the teeth 
with a piece of linen rag dipped in this every day till they 
are whitened. ‘Phe mouth ought to be well wathed with 
cold water alter the afe of this or any other acid liquor ; 
and indeed the beft of all teeth.wathes is cold water, with 
or without a little falt; the confant ufe of this will keep 
them clean and white, and prevent them from aching. 

After all the numerous cures which have been propofed 
for preventing the toothach, we will venture to recommend 
the keeping the teeth clean as the moft efficacious, and 
avoiding every kind of hot food, efpecially hot liquids, as 
tea, &c. ‘Ll hey who are conftantly ufing powders general- 
ly deftroy their teeth altogether, as the valetudinarian does 
his health, 

TEETHING in children. See Mepicine. 

TEFF, a kind of’ grain, fown all over Abyffinia, from 
which is made the bread commonly ufed throughout the 
country. We have no defcription of this plant but from 
Mr. Bruce, who fays that it is. herbaceous ; and that from a 
number of weak leaves furrounding the root proceeds a ftalk 
of about 28 inches in length, not perfeétly {traight,. {mooth, 
but jointed or knotted at particular diftances. ‘his ftalk 
is not much thicker than that of a carnation or jellyflower. 
About eight inches from the top, a head:is formed of a 
number of {mall branches, upon. which it carries the fruit 
and flowers; the latter of which is fmall, of a crimfon co- 
lour, and {carcely pereeptible by the naked eye but from. 
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eeth and, and running eaftward, divides the county of Dur. 
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the oppofition of that colour. ‘Fhe pittil is divided into 
two, feemingly attached to the germ of the fruit, and has 
at each end {mall capillaments forming a brufh. The fta- 
mina are three in number ; two on the-lower fide of the pi- 
{til, and one on the upper. ‘Thefe are each of them crown- 
ed with two oval ftigmata, at firft green, but after crimfon. 
‘The fruit is formed in a captula, confifting of two conical 
hollow leaves, which, when cloied, feems to compofe a {mall 
conical pod, pointed at the top. 
long, and is not fo large as the head of the {malleft pin; yet 
it is very prolific, and produces thefe feeds in fuch quan- 
tity as to yield a very abundant crop in the quantity of 
meal, 

Our author, from the fimilarity of the names, conje€.ures 
it to be the tipfa mentioned, but not defcribed, by Pliny : 
but this conjecture, which he acknowledges to be unfup- 
ported, is of very little importance. 

There are three kinds of meal made from teff, of which 
the beft (he fays) is as white as flour, exceedingly light, 
and eafily digefted ; the fecond is of a browner colour ;'and 
the laft, which is the food of foldiers and fervants, is near= 
ly black. This variety he imagines to arife entirely from 
the difference of foils in which the feeds are fown, and the 
different degrees of moifture to which the plant is expofed 
when growing. ‘The manner of making the meal or flour 
into bread is by taking a broad earthen jar, and having 
made a lump ot it with water, they put it into an earthen 
jar at fome diftance from the fire, where it remains till it 
begins to ferment or turn four; they then bake it into cakes. 
of a circular form, and about two feet in diameter: it is of 
a {pungy foft quality, and not a difayreeable fourith ‘afte. 


‘Two of thefe cakes a-day, and a coarfe cotton cloth once: 


a-year, are the wages of a common fervant. 

At their banquets of raw meat, the fiefh being cut in: 
{mall bits, 1s wrapt up in pieces of this bread, with a pro- 
portion of foffil falt and Cayenne pepper. Before the com- 
pany fits down to eat, a number of thefe cakes of different 
qualities are placed one upon the other, in the fame man- 
ner as our plates, and the principal people fitting fir down, 
eat the white teff ; the fecond or coarfer fort ferves the fe- 
cond rate people that fucceed them, and: the third is for the 
fervants. Every man, when he is done, dries or wipes his 
fingers upon the bread which he is to leave for his fuccef- 
for, for they have no towels ; and this is one of the moft 
beaftly cuftoms among them. 

O! this teff bread the natives make a liquor, by a procefs 
which our author defcribes in the followine words; 
bread, when well toatted, is broken into {mall pieces, which 
are put into a large jar, and’ have warm water poured upon 
them. Itis then fet by the fire, and frequently ftirred tor 
feveral days, the mouth of the jar beinz clofe covered. Af- 
ter being allowed to fettle three or four days, it acquires a 
fourith tafte, and is whet they. call douza, or the: common 
beer of the country. The bouza in Atbara is. made in the 
fame manner; only in{tead of teff, cakes of barley-meal are 
employed. Both are very had liquors, but the worft is that 
made of barley. 

TEFFLIS, or Tirriis, a town of Afia, in Georgia, 
one of the feven nations between the Black Sea and the 
Cafpian. — It is the- capital of that country, the place of re- 
fidence of its fovereign, and is called by the inhabitants TAi- 
lis-Cabar, “ warm town,” from the warm baths in its neigh- 
bourhood. ‘I’hough its circumference does not exceed two 
Englifh miles, it contains 20,000 inhabitants, of which more 
than half.are Armenians; the remainder are principally. 
Georgians, with fome ‘lartars. According to Major’ Ren- 
nel, it has 20 Armenian and 15 Greek churches, and three 
metfheds, But Mr Coxe, on the authority of Profeffor 
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Guldenftaedt, ftates, the places of worfhip to be ong Roman 
Catholic, 13 Greek, and feven Armenian churches. ‘There. 
are fome :macnificent earavanferas, bazars, and palaces. in 
the city, but no mofques ; for the Georgians, though: living 
under a Mohammedan government, have always rifen up in 
arms as often as any attempts have been made to ereét {uch 
places of Mohammedan worfhip. Many of the Romifh mal- 
fonaries se here in difgutfe under the denomination of phy- 
ficians, furgeons, and chemifts; and the great cures which 


‘they perform procure them much eiteem, though they are 


fometimes expofed to the infults of the people when ‘they 
attempt to make any, profelytes to their church, AH the 
houles- are of flone, with flat roofs, which ferve, according 
to the cuftom of the Eait, as walks for the women. ‘They 
are neatly built; the rooms are wainfcotted, and the floors 
{pread with carpets. ‘Lhe ftreets fel@om exceed feven feet 
in breadth; and fome are fo narrow as {carcely to allow 
zoom for a man on horfeback ; they are confequently very 


filthy . 


‘L'efllis is a place of confiderable trade, efpecially in furs, 
which are conveyed hence to Conitantinople by the way of 
Erzerum. As for the filks of this country, they are bought 
ee. on the {pot by the Armenians, and conveyed to Smyrna 
and other ports-of the Mediterranean ; but the greateft part is 
firft fent to Erzerum to be mmanucedored, the Georgians 
being very ignorant and unfkilful in that relpe@. From 
hence, likewile, gieat quantities of a root called doya is 
dent to. Erzerum and Indoftan for the ufe of the linen dy- 
ers. Here is likewife a foundery, at which are caft a few 
cannon, mortars, and balls, all of which are very inferior to 
thofe of the Turks, ‘The gunpowder made here is very 
good. The Armenians have likewife eftablifhed in this 
town all the manufactures carried on by their countrymen in 
Perfia: the molt flourifhing is that of printed linens. ‘Tef- 
flis is feated on the river Kur, at the foot of a mountain ; 
and on the fouth fide of it ftands a large caitle or fortrefs, 


built by the Turks in 1576, when they made themfelves 
anaiters of the city and country, under the command of the 


famine Muttapha Pacha. It is 125 miles weft of ‘l’erki. 

EF. Long. 63. 3. N. Lat. 41. 59. 

~ 'TEGERHY, @ principal town in Fezzan, in Africa, 
‘about 80 miles fouth-weit of the capital. It colleGts from 
its lands little other produce than dates and Indian corn. 
In this, as in every town in Fezzan, a market for, but- 
cher-meat, corn, fruit, and vegetables, is regularly held, 
Mutton and goats flefh are fold by the quarter without 
weighing ; the ufual price is from 32 to 40 grains of gold- 
duit, or four or five fhillings Englifh money. The flefh of 
the camel, which ts much more highly valued, is commonly 
fold at a dearer rate, and is divided into fmaller lots. A- 
griculture and pailurage feem to be the principal occupa- 
tions. 

TEGUMENT, any thing that furrounds or covers an- 
other. 

TEIND in Scots law. See Law, N° clxx. 

Commiffion of Trinns. See COMMISSION. 

TEINTS, and Sumireinrs, in painting, denote the fe- 
veral colours ufed in a picture, confidered as more or lefs 
high, bright, deep, thin, or weakened, and diminifhed, &c. 
to give the proper relievo, foftnefs, or diftance, &c. of the 
feveral objects. 

TELEGRAPH (derived from sa* and yeas), is the 
mame very properly given to an inftrument, by means of 
which information may be almoft. inftantaneoufly conveyed 
to a confiderable diflance. 

The telegraph, though it has been generally known and 
ufed by the moderns only for a few years, is by no means a 
waodern invention, ‘There is reafon to believe that amongft 


the Greeks there was fome fort of telervanh in ufe. TheTeclesrar 
burning of Troy was certainly known in Greece very foon™ 
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atter it happened, and before any perfon had returned from, 
thence, Now that was altogether fo tedious a piece of bu- 
finefs, that conjecture never could have fupplied the place of 
information. A Greek play begins with a fcene, in which 
a watchman defcends from the top of a tower in Greece, 
and gives the information that ‘T'roy was taken. ‘* I have 
been looking out thele ten years (fays he) to fee when that 
would happen, and this nizht it is done.”” Of the 
ty of a mode of conveying intelligence quickly to a great 
diftance, this is certainly a proof. 

The Chinefe, when they fend couriers on the great canal, 
er when any: grea at man travels there, make fignals by fire 
from one day’s journey to another, to have every thing pre- 
pared ; ; and moft of the barbarous nations uled form: erly to, 
give the alarm of war by fires lighted on the hills or ming 
grounds. 

Polybius calls the different inftruments, ufed by the an- 
cients tor communi icating r information 7vgssa pyrhas becaufe 
the fignals were always: “made by means of fre. At firft 
they communicated information of events merely by torchees 
but this method was of little ufe, becaufe it was. neceflary: 
before-hand to fix the meaning of every particular fignal. 
Now as events are exceedingly various, it was impoflible to 
exprefs the greater number of them by any premeditated: 

contrivance. It was eafy, for inftance, to exprefs by fignals 
that a fleet had arrived at fuch a place, becaufe this had 
been forefeen, and fignals accordingly had been agreed upon 
to denote it; but an unexpected revolt, a murder, and fuch, 
accidents, as happen but too often, and require an immediate 
remedy, could not be communicated by fuch fignals; be- 
caufe to forefee them was impoflible. 


fEneas, a contemporary of Ariftotle, who wrote a trea- Polybivay | 
tife on the duties of a general, endeavoured to correét thofe book x. 
“ Thofe (faya®>#P: 49% 


imperfections, but by no means fucceeded. 
he). who would give fignals to one another upon affairs of 
importance, mutt firlt prepare two veffels of earth, exaétly 
equal in breadth and depth; and they need be but four feet 
and a half deep, and a foot anda half wide. They then 
muit take pieces of cork, proportioned to the mouth of 
thefe veffels, but not quite fo wide, that they may be let 
down with eafe to the bottom of thefe veflels. They next 
fix in the middle of this cork a ftick, which muft be of equak 
fize in both theie veffels. This ftick muft be divided ex- 
actly and diftin€tly, by {paces of three inches each, in order 
that fuch events as generally happen in war may be writ on 
them. For example, on one of thefe {paces the tollowing 
words may be writ: ‘ A BoDY OF HORSE ARE MARCHED 
INTO THE COUNTRY.’ On another, ‘A BODY OF INFAN- 
try, heavily armed, are arrived hither.” Ona third, ¢ In- 
BANTRY LIGHTLY ARMED.’ Ona fourth, ‘ Horse anp 
Foor.’ On another, ‘ Suips,’ then © Provisions : and 
fo on till all the events which may probably happen in the 
war that is carrying on are writ down in thefe intervals. 
This being done, each of the two veflels muft havea little 
tube or cock of equal bignefs, to let out the water in equal 
proportion. ‘Then the two veffels muft be filled with wa- 
ter; the pieces of cork, with their fticks thruft through 
them, matt be laid upon them, and the cocks mui{t be open- 
ed. Now, itis plain, that as thefe veflels are equal, the 
corks will fink, and the fticks defcend lower in the veffels, 
in proportion as they empty themfelves; Dut to be more 
certain of this exaéinefs, it will be proper to make the ex- 
periment firft, and to examine whether all things correfpond 
and agree together, by an uniform execution on both fides. 
When they are well affured of this, the two veffels muft be 


carried to the two places where the fignals are to be made 
and _ 
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lepraph and obferved s water is poured in, and the corks and flicks 
~~ are put in the veflels. When any of the events which are 


bitsy 


written on the flicks fhall happen, a torch or other light is 
raifed, which muft be held aloft till fuch“time as another is 
raifed by the party to whom it is direCted. (1 his firft fgnal 
is only to give notice that both parties are ready and atten- 
tive). ‘Then the torch or other light muit be taken away, 
and the cacks fet open. When the interval, that is, that 
part of the flick where the event of which. notice is to be 
given or written, fhalk be fallen to a level with the veflels, 


-then the man who gives the fignal lifts up his torch; and 


on the other fide, the correipondent fignal-maker immediate: 
ly turns the cock of his veffel, and looks at what ts writ on 
that part of the ftick which tonchee the mouth of the velfel: 
on which occafion, if every thing has been executed exactly 
and equatly on both fides, both will read the fame thing.”’ 

This method was defective, becaule it could not convey 
any other intelligence except what was written on the tticks, 
and even that not particularly enough. With regard to all 
untorefcen events, it was quite ufeleds. 

A. new method was invented by Cleoxenus (others fay 
by Democlitus), and very much improved by Polybius, as 
he bimielf informs us. He deicribes this method as tollows: 
Teke the letters of the (Greek) alphabet, and divide them 
into five parts, each of-which will conhit of five letters, ex- 
eept the laft divifion, which will have only four, Let thefe 
be fixed on a board. in five columns. Lhe man who is to 
give the fignals is then to begin by holding uptwo torches, 
which he is to keep aloft till the other party has alto 
fhown two. This is only to fhow that both fides are ready. 

wihefe fir torches are then withdrawn, Loth parties are 
provided with beards, on which the letters are du:pofed as 
tormerly defcribed. The perfon then who gives the fignal 
is to hold up torches on the left to point out to the other 
perty from what column he fhall take the letters as they are 
pointed.out to him. If it is to be from the firft column, he 
holds up one torch ; if from the fecond, two; and fo on 
for the others. He is then to hold up torches on the right, 
to denote the particular letter of the column that is to be 
taken. All this muft have been agreed on before-hand. 
The man who gives the figaals mult have an inftrument 
( Sioa env), confifting of two tubes, and fo placed as that, by 
looking through one of them, he can fee only the right fide, 
end through the other only the left, of him who is. to an- 
fwer. Uhe board mult be fet up near this inftrument 3 and 


the ftation on the rizht and left mutt be furrounded with a: 


wall (tacempeax4a:) ten feet-broad, and about the height 
of a men, that the torches raifed above it may give a clear 
and ftrong light, and that when taken down they may be 
completely concealed. Let us now suppofe that this In or- 
mation is to be communicated—A number of the auxiliaries, 
alout a bundred, have gone over to the enemy. In the firft 
place, words muft be chofen that will convey the informa- 
tion in the ¢eweft letters pofible; as, 4 hundred Cretans have 
deferted, Kevles alow ag’ year mvloucrncer. Flaving written 
down this fentence, it is conveyed in this manner. ‘jhe 
firft letter as a K. which is in the fecond column; two'torches 
are therefore to be raifed on the left hand to inform the 
perfon who receives the fignals to look into that particular 
column. ‘l’hen five torches are to be held up on the night, 
to mark the letter 4, which is the latt in the column. Then 
four torches are to be held up on the left to point out the e 
(r), which is am the fourth column, and two on the right 
to fhow that it is the fecond letter of that column. The 
other letters are pointed out in the fame manner.—Such 
‘was the pyrfia or telegraph recommended. by Polybius. 

But neither this nor any other method mentioned by the 
ancients feems ever to have been brought into general ule ;. 
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nor does it appear that the moderns had thouo 
machine as a telegraph till the year 1663, when the Marquis 
of Worcefter, in his Cesrury or Inventions, affirmed 
that he had difcovered ‘“‘ a methed by which, ata window, 
as far as eye can difcoyer black from white, a man may hold 
difcourle with his corretpondent, without noife made or no- 
tice taken; being according to occafion given, or means af- 
forded, ex re nata, and no need of provifion before hand; 
though much becter if forefeen, and courfe taken by mutual 
conlent of parties.’* This could be done only by means of 
a telegraph, which in the next fentence is declared to have 
been rendered fo perfea, that by means of it the correfpon- 
dence could be carried on * by night as well as by day, 
though as dark as pitch is black.’ ; 

About 40 years afterwards M. Amontons propofed 


a new telegraph. His method was this: Let there be: 


people placed in feveral tations, at fuch a diflance fron: 
one another, that by the help of a telefcope a man in one 
fiation may fee a fignal made in the next before him; he 
mult immediately make the fame fignal, that it may be feen 
by perfons in the ftation next after him, who.are te commn- 
Nicate it to thofe in the following ftation, and fo on. Thefe 
fiznals may be as letters of the alphabet, or as a cipher, 
unde:ftood only by the two perfons who are in the diftant 
places, and not by thofe who make the fignals.. The per- 
fon in the fecond ftation making the fignal to the peifon in 
the third the very moment he fees it in the firft, the newe- 
may be carried to the greateft diftance in as little time as is 
neceffary to make the fienals in the frit ftation. ‘Lhe di- 
{tance of the feveral ftations, which mutt be as few as pof- 
fible, is meafured by the reach ot a telelcope. Amontons. 
tried this method in a {mall traét of land betore feveral per- 
fons of the higheit rank at the court of France. 

It was net, however, till the French revolution that the 
telegraph was applied to ufeful purpofes: Whether M. 
Chappe, who is faid to have invented the telegraph fir ufed 


by the French about. the end of 1793, knew any thing of - 


Amontons’s invention or not, it is impoffible to fay ; but 
his telegraph was conftruéted on principles nearly fimilar. 
Lhe manner of ufing this telegraph was as follows: At the 


firft ftation, which was on the 1oof of the palace of the - 


Louvre at Paris, M. Chappe, the inventor, received in wri- 
ting, from the committee of public welfare, the words to be 


fent to Lifle, near which the French army at that time was... 


A\n upright poft was ereGed on the Louvre, at the top of 
which were two tranfverfe arms, moveable. in ail dire&tions 
by a fingle piece of mechanifm, and with inconceivable rapt- 
dity. He invented a number of pofitions for theie arms, 


which ftood es figns for the letters of the alphaLet ; and’ 


thefe, for the greater celerity and fimplicity, he reduced in 
number as much as poffible. ‘ihe grammarian will eafily 
conceive that fixteen figns may amply fupply all the letters 
of the alphabet, fince fome letters may be omitted not onl 

without detriment but with advantage. 1 hefe figns, as 
they were arbitrary, could be changed every week ; fo that 


the fign of B for one day might be the fign of M the next 3. 


and it was only neceflary that the perfons at the extremi- 
ties fhould know the key. The intermediate operators 


were only inftruéted generally in thefe fixteen fignals; which — 


were fo diftin&, fo marked, fo different the one from the 
other, that they were eafily remembered. The conftruc- 
tion of the machine was fuch, that each fignal was uniform- 
ly given in precilely the fame manner at all times: It did 
not depend on.the operator’s manual {kill; and the pofition 


of the arm could never, for any one fignal, be a degree 


higher or a degree lower, its movement being regulated me- 
chanically. 


M. Chappe having received at the. Louvre the fentence 
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to be’conveyed, gave a known fignal to the fecond ftation, 
which was Mont Martre, to prepare. At each ftation there 
was a watch tower, where telefcopes were fixed, and the 
perfon on watch gave the fignal of preparation which he 
had received, and this communicated {ucceflively through all 
the line, which brought them all into a flate of readinefs. 
The perfon at Mont Martre then received, letter by letter, 
the fentence from the Louvre, which he repeate? with his 
own machine ; and this was again repeated from the next 
height, with inconceivable rapidity, to the final ftation’at 
Lifle. : 

The firft defcription of the telecraph was brought from 
Paris to Frankfort on the Maine by a former member of 
the parliament of Bourdeaux, who had feen that which was 
erected on’ the mountain of Belville. As given by Dr 
Hutton from fome of the Englifh papers, it is as follows. 
AA isabeam or maft of wood placed upright ona rifing ground 
(fg. 1. Plate DiI.), which is about 15 or 16 feet high. 
BB is a beam or balance moving upon the centre AA. 
This balance-beam may be placed vertically or horizontally, 
or any how inclined, by means of ftrong cords, which are 
fixed to the wheel D, on the edge of which is a double 
groove to receive the two cords. ‘This balance is about 
11 or 12 feet long, and nine inches broad, having at the 
ends two pieces of wood CC, which likewife turn upon 
angles by means of four other cords that pafs through the 
-axis of the main balance, otherwile the balance would de- 
range the cords; the pieces C are each about three feet 
long, and may be placed either to the right or left, ftraight 
or iquare, with the balance-beam. By means of thefe three 
the combination of movement is very extenfive, remarkably 
fimple, and eafy to perform. Below is a fmall wooden 
gouge or hut, in which a perfon is employed to obferve the 
movements of the machine. In the mountain neareft to this 
another perfon is to repeat thefe movements, and a third to 
write them down. ‘The time taken up for each movement 
as 20 feconds ; of which the motion alone is four feconds, 
the other 16 the machine is ftationary. ‘l'wo working mo- 
dels of this inftrument were executed at Frankfort, and fent 
by Mr W. Playfair to the Duke of York; and hence the 
plan and alphabet of the machine came to England. 

Various experiments were in confequence tried upon tele- 
graphs in this country ; and one was foon after fet up by 
government in a chain of flations from the admiralty-office 
to the fea-coaft. It confifts of fix o€tagon boards, each of 
which is poifed upon an axis in a frame, in fuch a manner 
that it can be either placed vertically, fo as to appear with 
its full fize tothe obferver at the neareft ftation, as in fig. 2. 
or it becomes invifible to him by being placed horizontally, 
as.in fig. 3. fo that the narrow edge alone is expofed, which 
narrow edge is from a diltance invifible. Fig. 2. is a reprefen- 
tation of this telegraph, with the parts all fhut, and.the ma- 


chine ready to work. T’, in the officer’s cabin, is the telefcope 


pointed to the next flation. Fig. 3. is a reprefentation of 
the machine not at work, and with the ports all open. The 
opening of the firft port (fig. 2.) exprefles a, the fecond 4, 
the third c, the fourth d, the fifth e, andthe fixth f, &c. 

Six boards make 36 changes, by the moit plain and 
fimple mode of working ; and they will make many more if 
-more were neceflary : but as the real {uperiority of the tele- 
graph over all other modes of making fignals confifts in its 
making letters, we do not think that more changes than the 
letters of the alphabet, and the ten arithmetical ciphers, are 
neceflary ; but, on the contrary, that thofe who work the 
telegraphs fhould avoid communicating by words or figns 
agreed upon to expreis fentences ; for that is the fure me- 
thod never to become expert at fending unexpeGed intelli- 
gence. accurately. 
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This telegraph is without doubt made up of the belt'Telegra 
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number of combinations poffible ; five boards would be in- 
fufficient, and feven would be ufelefs. It has-been objeGed 
to it, however, that its form is too clumfy to admit of its 
being raifed to any confiderable height above the building 
on which it ftands; and that it cannot be made’to change 
its direétion, and confequently cannot be feen but from one 
particular point. 

Several other telegraphs have been propofed to remedy 
thefe defects, and perhaps others to which the inftrument is 
till hable. The’ dial-plate of a clock would make an ex- 
cellent telegraph, as it might exhibit 144 figns fo as to be 
vifible at a great diftance. A telegraph on. this principle, 
with only fix divifions inflead of twelve, would be fimple 
and cheap, and might be raifed 20 or 30 feet high above 
the building without any difficulty : it might be fupported 
on one poft, and therefore turn round, and the contraft of 
colours would always be the fame. 
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A very ingenious improvement of the telegraph has been/or 179) 


propofed in the Gentleman’s Magazine. It confifts of a 
femicircle, to be properly elevated, and. fixed perpendicular. 
ly ona ftrong ftand. ‘Che radius 12 feet; the femicircle 
confequently fomewhat more than 36. This to be divided 
into 24 parts. Each of thefe will therefore comprife a 
{pace of 18 inches, and an arch of 7° 30’ on the circumfe- 
rence. ‘T'hefe 24 divifions to be occupied by as many cir- 
cular apertures of fix inches diameter ; which will leave a 
clear {pace of fix*inches on each fide between the apertures. 
Thefe apertures, beginning from the left, to denote the let- 
ters of the alphabet, omitting K, J confonant, V, X, and 
Q , as ufelefs for this purpofe. ‘There are then 21 letters, 
The four other {paces are referved for fignals. ‘The inftru- 
ment to have an index moveable by a windlafs on the centre 
of the femicircle, and having two tops, according as it is to 
be ufed m the day or night; one, a circular top of lacquer- 
ed iron or copper, of equal diameter with the apertures 
(and which confequently will eclipfe any of them againft 
which it refts); the other, a {pear or arrow-fhaped top, 
black, and highly polifhed, which, in ftanding betore any of 
the apertures in the day-time, will be diftinétly vifible. In 
the nizht, the apertures ‘to be reduced by a diaphragm fit- 
ting clofe to each, fo as to leave an aperture of not more 
than two inches diameter. ‘Lhe diaphragm to be of well- 
polifhed tin; the inner rim lacquered black half an inch. 
/\ll the apertures to be illuminated, when the initrument is 
ufed in the night-time, by {mall lamps; to which, if necef- 
fary, according to circumftances, convex lenfes may be added, 
fitted into each diaphragm, by which the light may be 
powerfully concentrated and increafed. . Over each aperture 
one of the five prifmatic colours lealt lkely to be miltaken 
(the remaining two being le{s diftinguifhable, and not want- 
ed, are beft omitted) to be painted; and, in their natural 
order, on a width of eighteen inches and a depth of four, 
red, orange, yellow, green, blue; or, ftill to heighten the 
contra{t, and render immediately fucceflive apertures more 
diftinguifhable, red, zreen, orange, blue, yellow. ‘lhe whole 
inner circle beneath and between the apertures to be painted 
black. 

When the inftrument is to be ufed, the index to be fet to 
the fignal apertures on the right. All the apertures to be 
covered or dark when it begins to be ufed,.except that 
which is to give the fignal.. A fignal gun to be fired to 
apprife the obferver. If the index is fet to tne firft aper- 
ture, it will denote that words are to be expreffed; 1:to the 
fecond, that figures ; if to the third, that the figures ceafe ; 
and that the intelligence is carried on in words. When fi- 
gures are to be exprefled, the alternate apertures from the 
leit are taken in their order, to denote from 1 to 10 inclu- 
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legtaph. fively ; the feeond from the right denotes roo; the fifth 
v 1000. ‘This order, and thefe intervals, are taken to prevent 


any confufion in fo peculiarly important an article of the in- 
telligence to be conveyed. 

Perhaps, however, none of the telezraphs hitherto offered 
to the public exceeds the following, either in fimplicity, 
cheapnefs, or facility in workinz, and it might perhaps, with 
a few trifling additions, be made exceedingly diftingt. It isthus 
deferibed in the Repertory of Arts and Manufaétures : For a 
noéturnal telegraph, let there be four large patent reflectors, 


lying on the {ame plane, parallel to the horizon, placed on the 


top of an obfervatory. Let each of thefe reflectors be capable, 
by means of two winches, either of elevation or devreffion 
to a certain degree. By elevating or deprefling one or two 
of the refleCtors, eighteen very diftin&t arrangements may 
be produced, as the following {cheme will explain(a). 
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For the fake of example, the above arrangements are 
made to anfWer to the moft neceflary letters of the alpha- 
bet ; but alterations may be made at will, and a greater 
number of changes produced, without any addition to. the 
reflectors. In the firft obfervatory there need only be a fet 
of fing/e refleors; but in the others each refle€tor fhould be 
double, fo as to face both the preceding and fubfequent ob- 
fervatory ; and each obfervatory fhould be furnifhed with 
two telefcopes. ‘The proper diameter of the reflectors, and 
their diftance from each other, will be afcertained by expe- 
rience. 

To convert this machine into a diurnal telegraph, no- 
thing more is neceffary than to infert, in the place of the 
refletors, gilt balls, or any other confpicuous: bodies. 

Were telegraphs brought to fo great a degrée of perfec- 
tion, thet they could convey information fpeedily and di- 
ftinétly-; were they fo much fimplified, that they could be 
conftruéted and maintained at little expence—the advanta- 
ges which would refult from their ufe are almoft inconcei- 
vable. Not to fpeak of the {peed with which information 
could be communicated and orders given in time of war, 
by means of which misfortunes might be prevented or in- 
fiantly repaired, difficulties removed, and difputes preclu- 
ded, and by means of which the whole kingdom could be 
prepared in an inftant to oppofe an invading enemy ; it 
might be ufed by commercial men to convey a commiffion 
cheaper and {peedier than an exprefs can travel. ‘ihe ca- 
pitals of diftant nations might be united by chains of pofts, 
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and the fettling of thofe difputes which at prefént take up Telearaph, 


months or years might then be accomplifhed in as many 
hours. 
like that of the poft; and inftead of being an exnence, it 
would produce a revenue. Until telegraphs are employed 
to convey information that occurs very frequently, the per- 
fons who are ftationed to work them will never become ex- 
pert, and confequently will neither be expeditious nor accu 
rate, though, with pra¢tice, there is no doubt but they will 
attain both ina degree of perfettion of which we can as 
yet haye but little conception. 

TELEMACHUS, the fon of Ulyffes and Penelope, was 
ftill in the cradle when his father went with the reft of the 
Greeks to the Trojan war. At the end of this celebrated 
war, Telemachus, anxtous to fee his father, went to feek 
him ; and as the place of his refidence, and the caufe of his 
long abfence, were then unknown, he vifited the court of 
Menelaus and Neitor to obtain information. He a‘terwards 
returned to Ithaca, where the fuitors of his mother Penelo- 
pe had confpired to murder him, but he avoided their {nares; 
and by means of Minerva he difcovered his father, who had 
arrived in the ifland two days before him, ard was then in 
the houfe of Eumeus. With this faithful fervant and Ulyf- 
fes Telemachus concerted how to deliver his mother from 
the importunities of her fuitors, and it was effeéted with 
great fuccefs. After the death of his father, Telemachus 
went to the ifland of Atza, where he married Circe, or, ac- 
cording to others, Caffiphone the daughter: of Circe, by 
whom he‘had a fon called Latinus. He fome time after 
had the misfortune to kill his mother-in-law Circe, and fled 
to Italy, where he founded Clufum. ‘lelemachus. was ac- 
companied in his vifit to Neftor and Menelaus by the god 
defs of wildom under the form of Mentor. It is faid that; 
when a child, 'l'elemachus fell into the fea, and that a dol: 
phin brought him fafe to fhore, after he had remained fome 
time under water. From this circumftance Ulyffes had the 
fizure of a dolphin engraved on the feal which he wore on 
his ring. - 

From thefe flories, colle&ted from Homer and the other 
poets of antiquity, the celebrated Fenelon archbifhop -of 
Cambray took the idea of his well-known Adventures of Te- 
lemachus ; which, though not compofed in verfe, is juftly in- 
titled to be efteemed a poem. ‘The plan of the work 
(fays Dr Blair) is in general well contrived. and is deficient 
neither in epic grandeur nor unity of obje€&t. The author 
has” entered with much felicity into the {pirit and ideas of 
the ancient poets, particularly into the ancient mythology, 
which retains more dignity, and makes a better figure in his 
hands than in tliofe of any other modern poet. His de- 
{criptions are rich and beautiful; -efpecially of the fofter 
and calmer {cenes, for which the genius of Fenelon was beft 
fuited; fuch as the incidents of paftoral life, the pleafures 
of virtue, or a country flourtfhing in peace. ‘There is an 
inimitable {weetnefs and tenderne/s in feveral of the pi€tures 
of this kind which he has given :” and his meafured profe, 
which is remarkably harmonious, gives the ftyle nearly’ as 
much elevation as the French language is capable of fup- 
porting even in regular verfe. é 

According to the fame eminent critic, “ the beft execu. 
ted part of the work is the firft fix books, in which Tele- 
machus recounts his adventures to Calypfo. The narration 
throughout them is lively and interetting. Afterwards, 
efpecially in the laft twelve books, it becomes more tedious 
and languid ; and in the. warlike adventures which are at- 
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jection againft this work being claffed with epic poems, 
arifes from the minute details of virtuous policy, into which 
the author in fome places enters; and from the difcourfes 
and inftructions of Mentor, which recur, upon us too often, 
and too much in the ftrain of common-place morality. 
Thouch thefe were well fuited to the main defign of the 
author, which was to form the mind of a youn: prince, 
yet they feem not congruous to the nature of epic poetry ; 
the obje& of which is to improve us by means of aétions, 
characters, and fentiments, rather than by delivering pro- 
feffed and formal inftru@tion.”” 

TELEPHIUM, reve orring, in botany: A genus of 
plants belonzing to the clafs of pentandria, and order of tri- 
gynia; and in the natural fyftem ranging under the 54th or- 
der, Mifcellanee. The calyx is pentaphyllous; there are 
five petals, which are inferted into the receptacle; the cap- 
fule is unilocular and trivalvular. ‘There are two fpecies, 
the imperati and oppofitifolia. 

TELESCOPE, an optical inftrument for viewing di- 
ftant objects ; fo named by compounding the Greek words 
tre far off, and oxo to look at or contempéate. ‘This name 
is commonly appropriated to the lerger fizes of the inftru- 
ment, while the {maller are called perspECTIVE-GLASSES, 
SPY-GLASSES, OPERA-GLASsES. A particular kind, which 
is thought to be much brighter than the reft, is called a 
NIGHT GLASS. 

'l'o what has been faid already with refpe& to the inven. 
tor of this moft noble and ufeful inftrument in the article 
Oprics, we may add the two tollowing claims. 

Mr Leonhard Digges, a gentleman of the laft century 
of great and various knowledge, pofitively afferts in his Stra- 
toticos, and in another work, tuat his father, a military gen- 
tleman, had an inftrument which he ufed in the field, by 
which he could bring diftant objeéts near, and could know 
a man at the diftance of three miles. He fays, that when 
his father was at home he had often looked through it, and 
could diflinguith the waving of the trees on the oppofite fide 
of the Severn. Mr Digges refided in the neighbourhood of 
Briftol. 

Francis Fontana, in his Celeflial Ob/ervations, publifhed at 
Naples in 1646, fays, that he was affured by a Mr Hardy, 
advocate of the parliament of Paris, a perfon of great learn- 
ing end undoubted integrity, that on the death of his fa- 
ther, there was found among his things an old tube, by 
which diftant obje€ts were diftin@ly feen; and that it was of 
a date long prior to the telefcope lately invented, and had 
been kept by him as a fecret. 

It is not at all improbable, that curious people, handling 
fpeCtacle glafles, of which there were by this time great va- 
rieties, both convex and concave, and amufing themfelves 
with their magnifying power and the fingular effets which 
they produced in the appearances of things, might fome- 
times chance fo to place them as to produce diftiné&t and en- 
larged vifon. We know perfe&ly, from the table and 
{cheme which Sirturus has given us of the tools or difhes in 
which the fpe¢tacle-makers, fafhioned their glafles, that they 
had convex lenfes formed to fpheres of 24 inches. diameter, 
and of 11 inferior fizes. He has given us a {cheme of a fet 
which he got leave to meafure belonging to a fpetacle-ma- 
ker of the name of Rogette at Corunna in Spain; and he 
fays that this man had tools of the fame fizes for concave 
glaffes. It alfo appears, that it was a general: praétice (of 
which we do not know.the precife: purpofe) to ufe a con- 
vex and concave glafs togethers If any perfon fhould chance 
to put together a 24-inch convex and a 12-inch concave 
(wrought. on both fides) at the diftance of 6 inches, he 
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stempted, there is a great defect of vigour. “The chief ob- 


ony 


would have diflin vifion, and the objet would appear of 'Telefcopt 


double fize. Concaves of 6 inches were not uncommon, 
and one {uch combined with the convex of 24, at the di- 
ftance of 9 inches, would have diftin& vifion, and objects 
would be quadrupled in diameter. When fuch a thing oc- 
curred, it was natural to keep it as a curiofity, althouvh 
the rationale of its operation was not in the leaft underftood. 
We doubt not but that this happened much oftener than in 
thefe two inftances. The chief wonder is, that it was not 
frequent, and taken notice of by jome writer. It is pretty 
plain that Galileo’s firft telefcope was of this kind, made 
up of fuch fpectacle-glaffes as he could procure; for it mag- 
nified only three times in diameter: a thing eafily procured 
by fuch glaffes as he could find with every {peftacle.maker, 
And he could not but obferve, in his trials of their glafles, 
that the deeper concaves and flatter convexes he employed, 
he produced the greater amplification; and then he would 
find himfelf obliged to provide a tool not ufed by the f{pec. 
tacle-makers, viz. either a much flatter tool for a convex 
furface, or a much fmaller {phere for a concave: and, not- 
withitanding his telling us that it was by refieCting on the. 
nature cf refration, and without any inftruction, we are 
perfuaded that he proceeded in this very way. His next 
telefcope magnified but five times. Now the flizhteft ac- 
quaintance with the obvious laws of refraétion would have 
direéted him at once to a very {mall and deep concave, 
which would have been much eafier made, and have mag- 
nied more. But he groped his way with fuch fpeétacle- 
glaffes as he could get, till he at laft made tools for very 
flat object-glafles and very deep eye-glaffes, and produced a 
telefcope which magnified about 25 times. Sirturus faw 
it, and took the meafures of it. He afterwards faw a feheme 
of it which Galileo had fent to a German prince at In- 
fpruch, who had it drawn (that is, the circles for the tools) 
on a table in his gallery. ‘The obje&t-glafs was a. plano. 
convex, a portion of a fphere, of 24 inches diameter ; 


the eye-glafs was a double concave of 2 inches diameter : 
the focal diftances were therefore 24 inches and 1 inch 


nearly. This muft have been a very lucky operation, for 
Sirturus fays it was the befl telefcope he had feen; and we 
know that it requires the very beft work to produce this 
magnifying power with fuch {mall fpheres. Telefcopes 
continued to be made in this way for many years; and Gas 
lileo, though keenly enzaged in the obfervation of Jupiter’s 
fatellites, being candidate for the prize held out by the Dutch 
for the difcovery of the longitude, and therefore much inte- 
refted in the advantage which a convex eye-glafs would have: 
given him, never made them of any other form. Kepler 
publifhed his Dioptrics in 16115 in which he tells us, alk 
that he or others had difcovered of the law of retraétion,. 
viz. that in very {mall obliquities of incidence, the angle of 
refraction was nearly +d of the angle of incidénce. |) This: 
was indeed enough to have pointed out, with fufficient ex- 
actnefs, the conftruétion of every optical inftrument that we: 
are even now poffefled of ; for this proportionality of the: 
angles of incidence and refra&tion is aflumed inthe conftruc- 
tion of the optical figure-for all of them; and the deviation: 
from it is {till confidered as the refinement of the art, and was 
not brought to any rule till 50 years-after by Huyghens, 
and called: by him anrrration- Yet even the fagacious 
Kepler feems not to have feen the advantage of any other 
conftruGtion of the telefcope; he juft feems to acknow:: 
ledge the poffibility: of it: and.we are furprifed'to-fee wri-- 
ters giving him_as the.author. of the aftronomical telefcope,, 
or even as hinting at its.conftru@tion. It is true, in the laft 
propofition he fhows how-a telefcope may be made appa-. 
rently witha convex eye-glafs; but this is-only a frivolous: 
i fancy; 


elefcope. 
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fancy ; for the eye-glals is dire&ted to be made convex ex- 
ternally, and a very deep coneaye on the infide; fo that it 
is, in faét, a menifeus with the concavity prevalent. In the 
86th propofition, he indeed fhows that it is poffible fo to 
place a convex glafs behind another convex glafs, that an 
eye fhall fee objeGs diftin&t, magnified, and inverted ; and 
he fpeaks very fagacioufly on the fubje&t. After having 
faid that an eye placed behind the peint of union of the 
firft glafs will fee an obje& inverted, he fhows that a {mall 
part only will be feen; and then he fhows that a convex 
glafs, duly proportioned and properly placed, will fhow 
more of it. But in fhowing this, he {peaks in a way which 
fhows evidently that he bad formed no diftiné notions of 
the manner in which this effet would be produced, only 
faying vaguely that the convergency of the fecond glats 
would countera& the divergency beyond the focus of the 
firft. Had he conceived the matter with any tolerable di- 
flingtnefs, after feeing the great advantage of taking ina 
field greater in almoft any proportion, he would have eager- 
ly catched at the thought, and enlarged on the immenfe im- 
provement. Had he but drawn one figure of the progrefs 
of the rays through two convex glaffes, fuch as fig. 12. of 
Pl.CCCLXIV. the whole would have been open to his view. 
This ftep, fo eafy and fo important, was referved for Fa- 
ther Scheiner, as has been already obferved in the article 
Orrics; and the conftruGtion of this author, together 


with that of Janfen, are the models on which all refraéting 


telefcopes are now conftruéted ; and in all that relates to 
their magnifying power, brightnefs, and field of vifion, they 
may be conftruéted on Kepler’s principle, that the angles 
of refra€tion are in a certain given proportion to the angles 
of incidence. 

But after Huyghens had applied his elegant geometry to 
the difcovery of Snellius, viz. the proportionality, not of the 
angles, but of the fines, and had afcertained the aberrations 
from the foci of infinitely flender pencils, the reafons were 
clearly pointed out why there were fuch narrow limits af- 
fixed by nature to the performance of optical inftruments, 
in confequence of the indiftin€tnefs of vifion which refulted 
from conftru€tions where the magnifying power, the quan- 
tity of light, or the field of vifion, were extended beyond 
certain moderate bounds. The theory of aberrations, which 
that moft excellent geometer eftablifhed, has enabled us to 
ciminifa this indiftin@inefs arifing from any of thefe caufes; 
-and this diminution is the fole aim of all the different con- 
ftruétions which have been contrived fince the days of Ga- 
dileo and Scheiner. 


Tue defcription which has been already given of the va- 


_ rious conftrudtions of telefcopes in the article Oprics, is 


fufficient for inftru€ting the reader in the general principles 


-of their conftru@tion, and with moderate attention will fhow 


the manner in which the rays of light proceed, in order to 
enfure the different circumttances of amplification, brightnefs, 


-and extent of field, and even diftinétnefs of vifion, in as far 


as this depends on the proper intervals between the glaffes. 
But it is infufficient for giving us a knowledge of the improve- 


‘ments which are aimed at in the different departures from 


the original conftruétions of Galileo and Scheiner, the ad- 
vantage of the double eye-glafs of Huyghens, and the quin- 
tuple eye-glafs of Dollond: ftill more is it infufficient for 
Showing us why the higheft degrees of amplification and moft 
extenfive field cannot be obtained by the mere proportion 


of the focal diftances of the glaffes, as Kepler had taught. 


In fhort, without the Huyghenian doétrine of aberrations, 


‘neither can the curious reader learn the limits of their per- 


formance, nor the artift learn why one telefcope is better 
than another, or in what manner to proceed to make a tes 
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Although all the improvemente in the conftruction of te- 
lefcopes fince the publication of Huyghens’s Dioptrics have 
been the produdtions of this ifland, and although Dr Smith 
of Cambridge has given the moft elegant and. per{picuous 
account of this fcience that has yet appeared, we do not re- 
colle& a performance in the Englifh language (except the 
Optics of Emerfon) which will carry the reader beyond the 
mere {choolboy elements of the {cience, or enable a perfon 
of mathematical fill to underftand or improve the conitruc- 
tion of optical inftruments. ‘The laft work on this fubject 
of any extent (Dr Prieftley’s Hiftory of Vifon) is merely 
a parlour book for the amufement of half-taught dilettanti, 
but is totally deficient in the mathematical part, although it 
is here that the fcience of optics has her chief claim to pre- 
eminence, and to the name of a DISCIPLINA ACCURATA. 
But this would have been ultra crepidam; and the author 
would in all probability have made as poor a figure here as 
he has done in his attempts to degrade his fpecies in his 
Commentaries on the Vibratiuncule of Hartley; motions 
which neither the author nor his amplificator were able to 
underftand or explain. We truft that our readers, jealous 
as we are of every thing that finks usin the feale‘of nature’s 
works, will pardon this tranfient ejaculation of fpleen, when 
our thoughts are called to a fyftem which, of ab/o/ute and una- 
voidable necefity, makes the piviNE Minp nothing but a qui- 
vering of that matter of which it is the auruor and uner- 
ring prrecror. Sed miffum faciamus. 

We think therefore that we fhall do the public fome fer- 
vice, by giving fuch an account of this higher branch of op- 
tical fcience as will at leaft tend to the complete under- 
ftanding of this noble inftrument, by which our conceptions 
of the extent of almighty power, and wifdom, and benefi- 
cence, are fo wonderfully enlarged. In the profecution of- 
this we hope that many general rules will emerge, by which 
artilts who are not mathematicians may be enabled to con- 
ftru& optical inftruments with intelligence, and avoid the 
many blunders and -defeéts which refult from mere fervile 
imitation. 

The general aim in the conftru@ion of a telefcope is, to 
form, by means of mirrors or lenfes, an image of the diftant 
objeét, as large, as bright, and as extenfive as is poflible, 
confiftently with diftinctnefs ; and then to view the image 
with a magnifying glafs in any convenient manner. This 
gives us an arrangement of our fubje&. We fhall firft fhow 
the principles of conftruétion of the object-glafs or mirror, 
fo as that it thall form an image of the diltant object with 
thefe qualities ; and then fhow how to conftruét the magni- 
fying glafs or eye-piece, fo as to preferve them unimpaired. 

This indiftin@tnefs which we wifh to avoid arifes from 
two caufes; the fpherical figures of the refraéting and re- 
fleing furfaces, aad the different refrangibility of the dif- 
ferently coloured rays of light. The firft may be called the 
SPHERIGAL and the fecond the cyromaric indiftinéinefs.; 
andthe deviations from the feci, determined by the elemen- 
tary theorem (Orrics, p. 289.), may be called the spue- 
‘RICAL and the cHROMATIC aberrations. 

The limits of a Work like this will not permit us to give 


‘any more of the doftrine of aberrations than is abfolutely 
-neceflary for the conftru€tion of achromatic telefcopes ; and 


we mutt refer the reader for a general view of the whole to 
Euler’s Dioptrics, and other,works of that kind. Dr Smith 


has given as -much as was necellary for the comparifon of 


the merits.of different glaffes of -fimilar conftruction, and 


this in a very plain and elegant manner. 
We ‘fhall begin with the aberration of colour, becaufe it 
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Let white or compounded light fall perpendicularly on 
the flat fide PQ (fig. 1.) of a plano-convex lens PVQ, 
whofe axis is CV and vertex V. The white ray pP fallin. 
on the extremity of the lens is difperfed by refraction at the 
point P of the fpherical furface, and the red ray goes to the 
point r of the axis, and the violet ray to the point v. In 
hke manner the white ray ¢Q is difperfed by refraction at 
Q, the red ray going tor, and the violet tov. ‘The red 
ray Pr croffes the violet ray Qv in a point D, and Qr 
eroffes Pu in a point E; and the whole lizht refra€ted and 
difperfed by the circumference, whofe diameter is PQ, pafles 
through the circular area, whofe diameter is DE.~ Sup- 
pofng that the lens is of fuch a form that it would colle& 
red rays, refracted by its whole furface in the point r, and 
violet in the point v; then it is evident that the whole light 
which occupies the furface of the lens will pafs through this 
little circle, whofe diameter is DE. ‘Therefore white light 
ifuing froma point fo diftant that the rays may be confi- 
dered 2s parallel, will not be colleéted in another point or 
focus, but will be difperfed over the furface of that. little 
circle; which is therefore called the circle of chromatic di/- 
perfion; and the radiant point will be reprefented by this 
circle. The neighbouring points are in like manner repre- 
fented by circles; and thefe circles encroaching on and 
mixing with each other, muft occafion hazinefs or confufion, 
and rerder the picture indiftin@. This indiftin@inefs will be 
greater in the proportion of the number of circles which are 
in this manner mixed together. This will be in the pro- 
portion of the room that is for them ; that is, in proportion 
to the area of the circle, or in the duplicate proportion of 
its diameter. Our firft bufinefs therefore is, to obtain mea- 
fures of this diameter, -and to mark the connection between 
it and the aperture and focal diftance of the lens. 

Let i be to r as the fine of incidence in glafs to the fine 


of refraction of the red rays; and let i be to wv as the fine of, 


Then 


imcidence to the fine of refraétion of the violet rays. 
we fay, that when the aperture PQ is moderate, v—r:u-+r 
~—-27i=2 DE: PQ, very nearly. For let DE, which is evi- 
dently perpendicular to Vr, mect the parallel incident rays 
in K and L and the radii of the {pherical furface.in G and 


Wi. itis plain that GPK is equal to the angle of inci- 
dence on the pofterior or {pherical furface of the lens ; and 
GPr and GPw are the angles of refraétion of the red and 
the violet rays; and that GK, GD, and GE, are very near- 
ly as the fines of thofe angles, becaufe the angles are {up- 
poled to be {mall. We may therefore inftitute this propor- 
tion DE: KD = vr: r—i; then, by doubling the con- 
fequents DE: 2KD = v—r: 2r—2i. Allo DE: 2KD 4- 
DE= v—r:2r— 2it+-0—r, = v—r:rt+o—z2i. But 2KD 
+ DE 1s equal to KL or PQ. ‘Therefore we have DE: 
PQ =v—rirtv—2i 9.E.D. ay 

Gor. 1. Sir Haac Newton, by moft accurate obfervation, 
found, that in common glafs the fines of refra@tion of the 
red and violet rays were 77 and 78 where the fine of inci- 
dence was 50. Hence it follows, that v—r is to v-+r— 
2? as 1 to 55; and that the. diameter of the {malleft circle 
of difperfion is ;';th partof that of the lens. 

2. In like manner may be determined the circle of difper- 
fon that will comprehend the rays of any particular colour 
or fet of colours. Thus all the orange and yellow will pafs 
throuch 2 circle whofe diameter is s4,th of that of the lens. 

3. Indifferent furfaces, or plano-convex lenfes, the angles 
of aberration rP v are as the breadth PQ dire&tly, and as 
the focal diftance VF inverfely ; becaufe any angle DPE is 
2s its fubtenfe DE direétly and radius DP inverfely. NM. B. 
we call VF the focal diftance, becaule at this diftance, 
or at the point F, the light is moft of all copftipated. If 
we examine the, focal diftance by holding the lens to the 
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fun, we judye it to be where the light is drawn into the 
{malleit {pot. 

When we refle& that a lens of 54 inches in diameter has 
a circle of difperfion sth of an inch in digmeter, we are fur- 
prifed that it produces any picture of.an objeét that can be 
diftinguifhed. We thould not expect greater diltinétne{s 
from fuch a lens than would be produced in a camera ob- 
{cura without a lens, by fimply admitting the light through 
a hole of ;‘5th of an inch in diameter. ‘i his, we know, would 
be very hazy and confufed.. But when we remark the fu- 
perior vivacity of the yellow and orange light in comparifon 
with the reft, we may believe that the effect produced by 
the contufion of the other colours will be much lefs fenfible. 
But a ftronger reafon is, that the lizht is much denfer ia 
the middle of the circle of difperfion, and is exceedingly 
faint towards the margin, ‘This, however, muft not be 
taken for granted; and we muft know diftin@ly the man- 
ner in which the light of different-colours is diftributed over 
the circle of chromatic difperfion, before we pretend to pro- 
nounce on the immenfe difference between the indiftin@- 
nefs arifing from colour and that arifing from the fpherical 
figure. We think this the more neceflary, becaufe the il. 
luftrious difcoverer of the chromatic aberration has made a 
great miftake in the comparifon, becaufe‘he did not contider 
the diftribution of the light in the circle of {pherical difper- 
fion. It is therefore proper to inveftigate the chromatic 
diftribution of the light with the fame-care that we beftowed 
on the {pherical difperfion in Oprics, n° 251. &c. ; and we 
fhall then fee that the fuperiority of the refleGting telefcope 
is incomparably lefs than Newton imagined it to be. 

Therefore let EB (fig, 2.) reprefent a plano-convex lens, 
of which C is the centre and Cr the axis. J.et us fuppofe 
it to have no fpherical aberration, but to colle& rays occu- 
pying its whole furface to fingle points in the axis. Let a 
beam of white or compounded light fall’ perpendicularly on 
its plane furface. ‘The rays will be fo refraled by its cur- 
ved furface, that the extreme red rays will be collected at r, 
the extreme violet rays at w, and thofe of intermediate re- 
frangibility at intermediate points, 05 9 $3 Oy py Vy Of the line 
rw, which is nearly *,th of rC. The extreme red and violet 
rays will crofs each other at A and D; and AD will be a 
feétion or diameter of the circle of chromatic difperfion, and 
will be about ;*;th of EB. We may fuppofe wr to be bi- 
fe&ted in 4, becaufe wd is to br very nearly in the ratio of 
equality (for74:rC = bA:cE,=sA:cB,=wé: wC). 
The line rw will be a kind of prifmatic {pectrum, red trom 
r too, orange-coloured from o to y, yellow from y tog, 
green from g to 4, blue from é to /> purple from p to v, and 
violet from v to w. 

‘Lhe light in its compound ftate muft be fuppofed uni- 
formly denfe as it falls upon the lens ; and the fame muft 
be faid of the rays of any particular colour. Newton fup- 
pofes alfo, that when a white ray, fuch as cE, is difperfed 
into its component coloured rays by refraétion et E, itis 
uniformly {pread over the angle DEA. This f{uppofition 
is indeed gratuitous; but we have no argument to the con- 
trary, and may therefore confider it as juft. The confe- 
quence is, that each point w, v, p, 5, &c. of the fpectrum is 
not only equally luminous, but alfo illuminates uniformly its 
correfponding portion of AD : that is to fay, the coating 
({o to term it) of any particular colour, fuch as purple, 
from the point A, is uniformly denfe in every part of AD 
on which it falls. In like manner, the colouring of yellow, 
intercepted by a part of AD in its paflage to the point y, 
is uniformly dente in all its parts. But the denfity of the 
different colours in AD is extremely different: for fince 
the radiation in.qw is equally denfe with that. in p, the den. 
fity of the violet colouring, which radiates from w,.and is 
{pread 
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lefcope. {pread over the whole of AD, mutt be much fefs than the 


denfty of the purple colouring, which radiates’ from p> and 
occupies only a part of AT) round the circle 4. Thefe 
denfities mult be very nearly in the inverfe proportion of 
wb? to pb. ‘ 

Hence we fee, that the central point d will be very in- 
tenfely illuminated by the blue radiating from pd and the 
green intercepted from bg. It will be more faintly illumi. 
nated by the purple radiating from wf, and the yellow in- 
tercepted from gy ; and fill more faintly by the violet from 
wv, and the orange and red intercepted from yr. The 
whole colourinz will be a white, tending a little to yellow- 
nefs. The accurate proportion of thefe colourings may be 
computed from our knowledge of the pofition of the points 
0,9, 2, &c. But this is of little moment. It is of more 
confequence to be able to determine the proportion of the 
total intenfity of the light in 4 to its imtenfity in any other 
point I. : : 

For this purpofe draw vIR, Tw W, meeting the lens in 
Rand W. The point I receives none of the light which 
pafles through the {pace RW: for it is evident that JI: 
CR 0A HCE S14 §¢, ane that On = CW ; and there- 
fore, fince all the light incident on EB pafles through AB, 
all the light incident on RW paffes through Ii (4: being 
made = 61). Draw o1O, yIlY, gIG, IpP, IvV. It is 
plain, that [ receives red light from RO, orange from OY, 
yellow from YG, green from GE, a little blue from BP, 
purple from PV, and violet from VW. It therefore wants 
fome of the green and of the blue. 

That we may judge of the intenfity of thefe colours at I, 
fuppofe the lens covered with paper pierced with a {mall 
“hole at G. The green light only will pafs through I; the 
other colours will pafs between I and 4, or between I and 
A, according as they are more or lefs refrangible than the 
particular green at I. This particular colour converges to 
g, and therefore will illuminate a {mall {pot round I, where 
it will be as much denfer than it is at G as this fpot is 
fmaller than the hole atG. The natural denfity at CG, there- 
fore, will be to the increafed denfity at I, as gl’ to ¢G’, or 
as ¢d* to gC*, or as bI* to CG*. In like manner, the natu- 
ral denfity of the purple coming to I through an equal hole 
at P will be to the increafed denfity at I as 21° to CP’. 
And thus it appears, that the intenfity of the differently co- 
loured illuminations of any point of the circle of difperfion, 
ts inverfely proportional to the fquare of the diftance from 
the centre of the lens to the point of its furface through 
which the colouring light comes to this point of the circle 
of difperfion. This circumftance will give us avery eafy, 
and, we think, an elegant folution of the queftion. 

Bife& CE in F, and draw EL perpendicular to CE, .ma- 
king it equal to CF. ‘Ihrough the point L defcribe the 
hyperbola KLN of the fecond order, that'is, having the 
ordinates EK, FL, RN, &c. inverfely proportional to the 

quares of the abfcifle CE; CF, CR, &c. ; fo that FL: RN 


I I 
or = CRe: CP, &c.: 


CR*? 
thefe ordinates are proportional to the denfities of the feveral- 
ly coloured lights which go from them to any points what- 
ever.of the circle of dilperfion. 

Now the total denfity of the light at I depends both on 
the denfity of each particular colour and on the number of 
colours which fall on it. ‘The ordinates of this hyperbola 
determine the firft; and the fpace ER meafures the number 
of colours which fall on I, beeaufe it receives light from the 
whole of ER, and of its equal BW. Therefore, if ordi- 
nateg-be drawn from any point of ER, their fum will be as 
the whole light which yoes to 1; that is, the total denhty 
of the light at I-will be proportional to the area NREK. 


rae It is evident, that 
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Now it is known that CEXEK is equal to the infinitely Telefcopes 
extended area lying beyond EK; and CRXRN is equal to “~V—"™ 
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the finitely extended area lying beyond RN. Therefore 
the area NREK is equal to CRXRN—CEXEK. But 


cr’ CF 
RN and EX are refpeGtively equal to GR and nie There- 
Ce Ue 
fore the denfity at lis proportional to CF°X (Fe — am), 
I I CE—CR 
— PRS" eee 3 ee EET Tears Sued oe 3 
= crx (cR—ag),=CF* Gexce = CPX 
ER > Ch? in 
CEXCR’ <a CE *GR: But becaufe CF 18 5 of -CE, 
Cre. Cr CF? ; oe 
CE 8 = 3¢r =>? conftant quantity. Therefore 
Al 


ER 
the denfity of the light at I is proportional to GR to FT? 


becaufe the points R and J are fimilarly fituated in EC 
and Ad, 
Farther, if the femi-aperture CE of the lens be called 
CF 3 Al 
is == 4, and the denfity at lis = BIT’ 
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Here it is proper to obferve, that fince the point R has 
the fame fituation in the diameter EB that the point I has 
in the diameter AD of the circle of difperfion, the circle 
defcribed on EB may be conceived as the magnified repre- 
fentation of the circle of difperfion. The point F, for in- 
itance, reprefents the point f in the circle of difperfion, 
which bifects the radius 4A ; and f receives no light from 
any part of the lens which is nearer the centre than F, being 
illuminated only by the light which comes through EF’ 
and its oppofite BF’. ‘The fame may be faid of every other 

oint. . 
, In like manner, the denfity of the light in f, the middle 
between } and A, is meafured by a which is = aol orl. 
This makes the denfity at this point a proper ftandard of 
comparifon. ‘The denfity there is to the denfity at I as 1 


Al 
to Fy» or as bLto Al; and. this is the fimpleft_ mode of 


comparifon. The denfity half: way from the centre of the 
circle of difperfion is to the denlity. at any point I as 41 
to IA. 7 

Lattly, through L defcribe the common re€tangular hy-- 
perbola £Lin, meeting the ordinates of the former in 4, L, 
and #; and draw £4 parallel to EC, cutting the ordinates - 
ng, f, 7, &c.. Then CR: CE-= EZ: Ru, md CRi CE 
—CR= Eé: Ra—E*Z, or CR: RE = Ehirn, anddr 
:L\=Eé:rn. And thus we have a very fimple expref- 
fion of the denfity in any point of the circle of difpertion. 
Let the point be anywhere, as at I. Divide the lens in R- 
as AD is divided in I, and then'rn is-2s the dentity in T. 

‘Thefe two meafures were given by Newton; the firft ins 
his Treati/e de Mundi Syflemate, and the laft in his Optics ; 
but both without demonftration. 

It the hyperbola-4Ln be made to revolve round the axis - 
CQ, it will zenerate a {clid fpindle, which will meafure the 
whole quantity of light which paffes through different. por- 
tions ‘of the circle of difperfion. ‘Thus thefolid produced 
by the revolution of Lé/ will.meafure: all the light which 
occupies the outer part of the circle of difperfion lying 
without the middle ot the radius. ‘lhis {pace is 3ths of the 
whole circle; but the quantity of light’ is but 3th of the 
whole. 

A ftill more fimple expreffion of the whole quantity of 
light paffing through different portions of the circle of chro- 
matic difperfion may now be obtained as follows: 

It has been demonftrated, that the denfity of the light at 
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Suppofe the figure ta turn round 


CR’ 
the axis. I or R deferibe circumferences of circles; and the 
‘whole light pafling through this circumference is as the 
‘circumference, or as the radius, and as the denfity jointly. 
It is therefore as a XCR, that is, as ER.. Draw any 
‘ftraight line Em, cutting RN in s, and-any other ordinate 
‘FLinxRs. The whole light which illuminates the cir- 
‘cumference defcribed by I isto the whole light which il- 
luminates the centre 6 as ER to EC, oras Rs toCm. In 
Jike manner, the whole light which illuminates the circum- 
ference deferibed by the point fin the circle-of difperfion 
-is to the whole light which illuminates the centre b, as Fx 
to Cm. The lines'Cm, RS, Fx, are therefore proportional 
to the whole light which illuminates the correfponding cir- 
cumferences in the circle of difperfion. “Therefore the whole 
Jight which falls on the.circle whofe radius is 41, will be re- 
prefented by the trapezium in CRS; and the whole light 
which falls on the ring defcribed by TA, will be reprefented 
‘by the triangle Es R; and fo of any other portions. 

By confidering the figure, we fee that the diftribution 
-of the light is exceedingly unequal. Round the margin it has 
mo fenfible denfity ; while its denfity in the very centre is 
incomparably greater than in any other point, being ex- 


-preffed by the afymptote of a hyperbola. Alfo the circle de- 
‘f{eribed with the radius 


fied NS 
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— contains 3ths of the whole light. 
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.No wonder then that the confufion cauifed by. the mixture 
of thefe circles of difperfion is lefs than one fhould expeé& ; 
befides, it is evident that the moft lively or impreffive co- 
ours occupy the middle of the fpe&trum, and are there 
much denfer than the reft. ‘The margin is covered with 
can illumination of deep red and violet, neither of which co- 
Jours are brilliant. ‘The margin will be of a dark claret co- 
_‘lour. The centre revives all the colours, but: in a propor- 
‘tion of intenfity greatly different from that in the common 
prifmatic fpeétrum, becaufe the radiant points L, p, 4, 9, &c. 
by which it is illuminated, are at fuch different diftances from 
it. It will be white ; but we apprehend not a pure white, 
‘being greatly overcharged with the middle colours. 

Thefe confiderations fhow that the coloured fringes, 
which are obferved to border very luminous objeéts feen on 
va dark ground through optical inftruments, do not proceed 
from the ebject-glafs of a telefcope or microfcope, but from 
can improper conftru€tion of the eye-glaffes. The chroma- 
tic difperfion would produce fringes of a different colour, 
when they produce any at all, and the colours would be 
differently difpofed. But this difperfion by the obje4-glafs 
can hardly produce any fringes: its effet is a general and 
almoft uniform mixture of circles all over. the field, which 
produces an uniform hazinefs, as if the obje€t were viewed at 
an improper diftance, or out of its focus, as we vulgarly ex- 
prefs it. 

We may at prefent form a good guefs at the limit which 
this caufe puts to the performance of atelefcope. A point 
of a very diftant object is reprefented, in the piture formed 
by the object-glafs, by a little circle, whofe diameter is at 
leaft +35 th of the aperture of the obje@t-glafs, making ajvery 
full allowance for the fuperior brilHancy and denfity of the 
central light. We look at this pi€ture with a magnifying 
eye-glafs. This magnifies the picture of the point. If it am- 
plify it to fuch a degree as to make it an objeét individually 
diftinguifhable, the confufion is then fenfible. Now this 
can be computed. An-obje& fubtending one minute of a 
degree is diftinguifhed by the dullef{t eye, even although it 
he a dark objet on a bright ground. Let us therefore fup- 
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pofe a telefeape, the obje&-glafs of which is of fix feet focal T 


diftance;and one inch aperture. ‘I'he diameter of the cir. 
cle af chromatic difperfion will be +Z5th of an inch, which 
fubtends at the centre of the abjedt-glafs an angle of about 
9x feconds, ‘i'his, when magnified fix times by an eye-glafs, 
would become a diftinguifhable obje& ; and a telefcope of 
this length would be indiftinét if it magnified more than fix 
times, it a point were thus {pread out into a {pot of uniform 


-intenfity. But the {pot is much lefs intenfe about its mar- 


gin. It is found experimentally that a piece of engra- 
xing, having fine crofs hatches, is not fenfibly indiftin till 
broughi fo far from the limits of perfe€tly diftin& vifion, 
that this indiftin@tnefs amounts to 6' or 5/ in breadth.— 
‘Uherefore fuch a telefcope will be fenfibly diftin@ when it 
magnifies 36 times; and this is very agreeable to experi- 
ence. 

We come, in the fecond place, to the more arduous tafk 
of afcertaining the error arifing from the {pherical figure of 
the furfaces employed in optical inftruments.— Suffice it to 
fay, before we begin, that although geometers have exhi- 
bited other forms of fenfes which are totally exempt from 
this error, they cannot be executed by the artift; and we 
are -therefore reftri€ted to the employment of f{pherical fur- 
faces. : 

Of all the determinations which have been given of f{pheri- 
cal aberration, that by Dr Smith, in his Optics, which ‘is 
an improvement of the fundamental theorem of that moft 
elerant geometer Huyghens, is the moft perfpicuous and 
palpable. Some others are more concife, and much better 
fitted for after ufe, and will therefore be employed by us 
in the profecution of this article. But they do not keep in 
view the optical fats, giving the mind a picture of the pro- 
grefsof the rays, which it can contemplate and difcover amidft 
many modifying circumftances. By ingenious fubftitutions 
of analytical fymbols, the invefligation is rendered expedi- 
tious, concife, and certain; but thefe are not immediate 
fymbols of things, but of operations of the mind; objeéts 
fufficiently fubtile of themfelves, and having no need of fub- 
ftitutions to make us loie fight of the real fubje& ; and thus 
our occupation degenerates into a procefs almoft without 
ideas. We fhall therefore fet out with Dr Smith’s funda- 
mental ‘Theorem. 


1. In Reflections. 


Let AVB (fig. 3.) be a concave fpherical mirror, of 
which C is the centre, V the vertex, CV the axis, and F 
the focus of an infinitely flender pencil of parallel rays paf- 
fing through the centre. Let the ray aA, parallel to the 
axis, be refle&ted in AG, croffing the central ray CV in fi 
Let AP be the fine of the femi-aperture AV, AD its tan: 
gent, and CD its fecant. 

‘The aberration F f from the principal focus of central 
rays is equal to 5 of the excefs VD of the fecant above the 
radius, or very near equal to } of VP, the verfed fine of the 
femi-aperture, 

For becaufe AD is perpendicular to CA, the points C, 
A, D, are in a circle, of which CD is the diameter; and 
becaufe Af is equal to Cf, by reafon of the equality of 
the angles fAC, FCA, and CAa, fis the centre of the 
circle through C, A, D, and fDis=}CD. But FC is 
mot CV oD berefore’ FF fis tat VD, 

But becaufe DV : VP=DC: VC, and DC is very little 
greater than VC when the aperture AB is moderate, DV 
is very little greater than VP, and Ff is very nearly equal 
to 5 of VP. i 


Cor. 1. 
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The longitudinal aberration is == 4cv 


AY? 


PV is very nearly = rcv 
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The lateral aberration FG is = AV! 


Cor. 2. vor 
2cys 
FG: Ff= AP: Pf = AV: + CV nearly, and there- 
fore FG = AV? Um oe = AV? 
eC GNC. ota, 


2. Ln Refradions, 

Let AVB (fig. 4. A or B) be a fpherical furface fepa- 
rating two refracting fubftances, C the centre, V the vertex, 
AV the femi-aperture, AP its fine, PV its verfed fine, and 
F the focus of parallel rays infinitely near to the axis.. Let 
the extreme ray aA, parallel to the axis, be refra¢ted into 
AG, crofling CF in /, which is therefore the focus of ex- 
treme parallel rays. . 

The reGangle of the fine of incidence, by the difference of the 

Sines of incidence and refraétion, is to the fquare of the fine of re- 
ration, as the verfed fine of the femi-aperture is to the longitudt- 
nal abberration of the extreme rays. 


Call the fine of incidence #, the fine of refraGtion r, and 


their difference d. ‘€ 

Join CA, and about the centre f defcribe the arch AD. 

The angle ACV is equal to the angle of incidence, and 
CA /f isthe angle-of refraGtion. Then, fince the fine of 
incidence is to the fine of refraCtion as VF to CF, or as 
Af to Cf, that is, as Df to C/, we have 

| CE FV = Of :7D 

by converfion CF: CV = €C/:CD 
altern. conver. CF—C f: CV—CD = CF:CV 


or - By VD CFs C¥, xe 2... 
AP? AP? AP? 
Now PV = cP + cv’ ary: nearly, and PD = FPL FV. 


AP2 AP* 
= HV nearly, = oI nearly. Therefore PV: PD 
= FV: CV, and DV: PV = CF: FV nearly. 
We had above FVD orig: 
and now - VD: PY. = OF 2 BV, a rtky 
therefore - Efi Ps 22 edi, 
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and Ff= 37x PV. Q £.D. 


The abberration will be different according as the refrac- 
tion is made towards.or fromthe perpendicular ; that is, ac- 
cording as r is lefs or greater: than.#.. ‘They are in the ra-. 


tio of 7 to = or of r3toz°*.. The abberration there- 
fore is always much diminifhed when the refraGtion is made 
from a rare into a denfe-medium. The: proportion of the 
fines for air and glafs is nearly that of 3 to 2. When the 
light is refraéted into the glafs, the abberration is nearly 4+ 
of PV; and when: the light paffes out of glafs into.air, it- is: 


about 2 of PV. 
r2 


Cor. x. Ff=F5 x 


-A P? at ; 
CV: nearly; and it 1s alfo.== io x 
2 


AP AP 
oFV? becaufe: PV = sGV nearly, andi:d = FV:CV. 


Cor. 2. Becaufe fP:PA = F/f:FG 
or FV: :AV=Ff: FG nearly, 


V 2 
we have F G, the lateral abberration, = Ff xX et = 
- A a4 ro AM? 
* FEE Sie toy 


FG 
Cor. 3. Becaufe the angle FA fis proportional to By Very 


nearly, we-have the: angular abberration FA/ = ne 


AN A aeNa 
2EVO at 2CV)° 
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In general, the longitudinal aberrations from the focus Telefeopes 


of central parallel rays are as the fquares of the apertures 
dire&tly, and as the focal diftances inverfely ; and the lateral 
aberrations are as the cubes of the apertures dire€tly, and 
the {quares of the focal diftances inverfely ; and the angular 
aberrations. are as the cubes of the aperture dire&tly, and 
the cubes of the focal diltanees inverfely. 

‘he reader muft have obferved, that to fimplify the in- 
veftigation, fome {mall errors are admitted. PV and PD ere: 
not in the exaét proportion that we affumed them, nor is 
Dfequalto FV. But in the fmall apertures which fuf=- 
fice for optical: inftruments, thefe errors may be difre- 
garded. 

This fpherical aberration produces an indiftin@nefs of vi- 
fron, imthe fame manner as the chromatic aberration does, 
viz. by {preading out every mathematical point of the ob- 
je& into a little fpot in its picture ; which fpots, by mixing 
with each other, confufe the whole. We mutt now deter- 
mine the diameter of the circle of diffufion, as-we did in the 
cafe of chromatic difperfion: 


Let a ray @@ (fig.. 5.) be refraéted on the other fide: of os 


the axis, into« H¢, cutting AfG in H, and draw the 

perpendicular EH.. Call AVa, «Va, Vf (or VF, or 

V ¢, which in this comparifon may be taken as equal) = /,. 

Ff, and SE = ¢ x. 

AV’?;4V°=F/: F¢ (already demonftrated) and Fo: 
a*b— 2", . 


— b, and Ff — F, (orf) sb Ae, 


a a 


a--xXa—4#, AlfoPf:PA 


ax 


Y 2 
aiken so x 


SEs Bi oryiase irr, Aad Pie Pe 
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EH:Ey,g, or¢:f= ye Therefore fp =: 
a OX 


ax Dd —- . x —— 
— + x, 9: ie ~Xate, Therefore — X apa =: 


Sy Sa m0 — 
gh at X amas and [7 = Xa——a, and x= —; x a 


a 


(a—«a). Therefore:x is greateft when « X a — a is great. 
eft ; that is, when « = Za. ‘Therefore EH is greateft when? 
P = is equal to the half of AP... When this is the cafe, we : 


et Bae b.. 
have at the fame time =z X a (@—«) = 7,% 54% and x: 


= ;4,orEH=jFG. That is, the diameter of the circle ; 
of aberration through which the whole of the refratted light - 
muft pafs, is 4 of the diameter of the circle of aberration at * 
the focus of parallel central rays. In the chromatic aber-+ 
ration it was 4; fo that in this refpect the {pherical abere - 
ration does. not create fo great confufion as the chromatic. 


We are now able to compare them, fince we have now” » 


the meafure of both the circles of aberration. : 

It has not been found poffible to give more:than four ~ 
inches of aperture to. an: obje€t glafs -of 100 feet focal di-: 
ftance, fo as to preferve fufficient diftinftnefs. If we com-: 
pute the-diameter of the: circle EH correfponding to this: 


: I 
aperture, we fhall find it not much to exceed ———— of an : 


120,000 


inch. If we reftrict the circle. of chromatic: difperfion to 


e 


so of the aperture, which: is hardly. the fifth part of the ~ 


y REAR PSs wake 2 ; 
whole difperfien in it,. it-is AME, of.-an inch, and: is. about. 
z 


1900 times greater than the other. 

The circle of f{pherical abérration of a plano-convex 
lens, with the plane fide next the diftant obje@, is equal to 
the circle of chromatic difpertion when the {emi-aperture is 

about"! 


x 
‘ 


ob [ 


a AP} 
and therefore EG = ee x SAC2. 


e r $ 
that FG is =r SAC 


aren 
— 


This being made roe _— 


A 
wh’ch is nearly =, and correfponds to an aperture of 30° 


diameter, if r be to # as 3 to 2. 

Sir Ifaac Newton was therefore well entitled to fay, that 
it was quite needlefs to attempt figures which fhould have 
lefs aberration than {pherical ones, while the confufion pro- 
duced by the chromatic difperfion remained uncorrected. 
Since the indiftin@tnefs is as the {quares of the diameters of 
the circles of aberration, the difproportion is quite beyond 
our imagination, even when Newton has made {uch a liberal 
allowance to the chromatic difperfion. But ir mutt be ac- 
knowledged, that he has not attended to the diftribution of 
the light in the circle of f{pherical aberration, and has ha- 
ftily. fuppofed it to be like the diftribution of the coloured 
‘light, indefinitely rare in the margin, and denfer in the 
centre. 

Weare indebted to Father Bofcovich for the elegant de- 
termination of this diftribution, which we have given in the 
article Optics. Fromthis it appears, that the light inithe 
margin of the circle of fpherical aberration, inftead of be- 
ing incomparably rarer than in the fpaces between it and 
the centre, is incomparably denfer. ‘lhe indiftinétnels 
therefore produced by the interfeétion of thefe luminous 
circumferences is vaftly great, and increafes the whole in- 
diftin@inefs exceedingly. By a grofs calculation which we 
made, it appears to be increafed at leaft 500 times. ‘The 
proportional indiftin&inefs therefore, inftead of being 1900? 

, - 1900? il : 
to 1, 18 only - 562% nearly 7220 to 1; a proportion {till 
fufficiently great to warrant Newton’s preference of the re- 
AleGing telefcope of his invention. And we may now ob- 
ferve, that the refleGting telefcope has even a great advan- 
tage over a refracting one of the fame focal diftance, with 
refpe& to its fpherical aberration: For we have feen (Cor. 

r? AV3 


i seve This for a plano- 


And the diameter of the 
AV? 
sy 


Tn like “manner, the lateral aberration of a concave mirror 


AV3 
is SNe and the diameter of the circle of difperfion is 


AV? 


30y8 and therefore if the furfaces were portions of the 


2.) that the lateral aberration is 


V3 
convex ¢glafs is nearly : reste 


circle of aberration is one-fourth of this, or oa x 


fame fphere, the diameter of the circle of aberration of re- 
fraGted rays would be to that of the circle of aberration of 
reflected rays as +% to 3, or as gto 4. But when the re- 
fracting and reflecting furfaces, in the pofition here confi- 
dered, have the fame focal diftance, the radius of the refrac- 
ting furface is four times that of the refleting furface. The 
proportion of the diameters of the circles of fpherical aber- 
ration is that of 9X 47 to 4, or of 144 to 4, or 36 to 1, 
The diftin€tnefs therefore of the reflector is 36 X 36, or 
1296 times greater than that of a plano-convex lens (pla- 
ced with the plane fide next the diftant obje&) of the fame 
breadth and focal diftance, and will therefore admit of a 
much greater, magnifying power. This comparifon is in- 
deed made in circumftances moft favourable to the refleGor, 
becaule this is the very worlt pofition of a plano-convex 
dens. But we have not as yet learned the aberration in any 
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“Telescope. ghout 15°: For we faw formerly that EH is 5 of FG, and 
' Renscae em! >3 2 


ow Wolk 
sey gives wARa: /iEoe a 


i. & 
other pofition. 
confequent aberration of both furfaces are complicated. 

Before we proceed to the confideration of this very diffi- 
cult fubjeét, we may deduce from what has. been already 
demonftrated feveral yeneral rules and maxims in the con- 
ftruction of telefcopes, which will explain (to fuch readers 
as do not wifh to enter more deeply mto the fubje&), and 
juftify the proportion which long practice of the beft artifts 
has fanétioned. rae 

Indiftinétne's proceeds from the commixture of the cir- 
cles of aberration on the retina of the eye: For any one 
Jenfible point of the retina, being the centre of a circle of 
aberration, will at ence be affected by the admixture of the 
rays of as many different pencils of light as there are fen- 
fible points in the area of that circle, and will convey to the 
mind a mixed fenfation of as many vifible points of the ob- 
je. This number will be as the area of the circle of aber- 
rations, whatever be the fize of a fenfible point of the reti- 
na. Now in vifion with telefcopes, the diameter of the 
circle of aberration on the retina is as the apparent magni- 
tude of the diameter of the correfponding circle in the fo- 
cus of the eye-glafs; that is, as the angle fubtended by this 
diameter at the centre of the eye-glafs; that is, as the dia- 
meter itfelf dire@ly, and as the focal diftance of the eye- 
glafs inverfely. And the area of that circle on the retina 
1s as the area of the circle in the focus of the eye-glals di- 
reGtly, and as the fquare of the focal diftance of the eye- 
glais inverfely. And this is the meafure of the apparent 
indiftin€inefs, 

Cor. In all forts of telefcopes, and alfo in compound mi- 
crofcopes, an object is feen equally diftinét when the focal 
diftance of the eye-glaffes are proportional to ‘the diame- 
ters of the circles of aberration in the focus of the object- 
glafs. 

Here we do not confider the trifling alteration which 
well conftruéted eye-glaffes may add to the indiftinétnefs of 
the firft image. / 

In refracting telefcopes, the apparent indiftinctnefs is as 
the area of the objeét-glafs direGtly, and as the {quare of the 
focal diftance of the eye-glafs inverfely. For it has been 
fhown, that the area of the circle of difperfion is as the area 
of the object-glafs, and that the fpherical aberration is in- 


Jfignificant when compared with this. 


‘Therefore, to make reflecting telefcopes. equally diftin@, 
the diameter of the obje€t-glafs muft be proportional to the 
focal dittance of the eye-glais. 

But in refleGting telefcopes, the indiflinétnefs is as the 
fixth power of the aperture of the objeét-glafs direCtly, and 
as the fourth power of the focal diftance of the object-glafs 
and fquare of the focal diftance of the eye-glafs inveriely. 
This is evident from the dimerfions of the circle of aberration, 


‘ AVs 
which was’ found proportional to Gy. 


Therefore, to have them equally diftin@, the eubes of 
the apertures muft be proportional to the fquares of the fo- 
cal diftance multiplied by the focal diftance of the eye- 
glafs. 

By thefe rules, and a ftandard telefcope of approved 
goodnefs, an artift can always proportion the parts of any 
inftrument he wifhes to conftruét. Mr Huyghens made 
one, of which the objeét-glafs had 30 feet focal diftance and 
three inches diameter. The eye-glafs had 3,3 inches focal 
diftance. And its: performance was found fuperior to any 
which he had feen ; nor did this appear owing to any chance 
goodnefs of the object-glafs, becaufe he found others equally 
good which were conftruéted on fimilar proportions. ‘This 
has therefore been adopted as a flandard. 

It does not at firft appear how there can be any difftcul- 

2 ty 


In another pofition the refraétion and Telefeop 


ee Mee 2 


relefcope. ty in this miatter, becaufe we can always diminith the aper- 


] 


ture of the objeét-glafs or fpeculum till the circle of aberra- 
tion is as {mall as we pleafe. But by diminifhing this aper- 
ture, we diminifh the light in the duplicate ratio of the 
aperture, Whatever be the aperture, the brightnels is di- 
minifhed by the magnifying power, which f{preads the light 
over a greater furface in the bottom of the eye. The ap- 
parent brightnefs muft be as the {quare of the aperture of 
the telefcope direGly, and the {quare of the amplification of 
the diameter of an object inverfely. Objects therefore will 


_ be feen equally bright if the apertures of the telefcopes be 


as the focal diftances of the object-glaffes direétly, and the 
focal diftances of the fingle eye-glafs (or eye-glafs equiva- 
lent to the eye-piece) inverfely. Therefore, to have tele- 
{copes equally diftin@ and equally bright, we muft combine 
thefe proportions with the former. Its needle{s to go far- 
ther into this {ubjeét, becaufe the conftre@ion of refracting 
telefcopes has been fo materially changed by the correGtion 
of the chromatic aberration, that there can hardly be given 
any proportion between the obje@-glafs and eye-glaffes. 
Every thing now depends on the degree in which we can 
correct the aberrations of the object-glafs. We have been 
able fo far to diminifh the chromatic aberration, that we can 
give very great apertures without its becoming fenfible. But 
this is attended with fo great an increafe of the aberration 
of figure, that this laft becomes a fenfible quality. A lens 
which has 30° for its femi-aperture, has a circle of aberra- 
tion equal to its chromatic aberration. Fortunately we can 
derive from the very methed of contrary refraGtions, which 
we employ for removing the chromatic aberration, a correc- 
tion of the other. "We are indebted for this contrivance 
alfo to the illuftrious Newton. : : 

We call this Newton’s contrivance, becaufe he was the 
firft who propofed a conftru@tion of an objeét-glafs in which 
the aberration was correéted by the contrary aberrations of 
glafs and water. _ 

Thluyghens had indeed fuppofed, that our all-wife Creator 
had employed in the eyes-of animals many refraétions in 
place of one, in order to make the vifion more diftin@ ; and 
the invidious detra€tors from Newton’s fame have catched 
at this vague conjecture as an indication of his knowledge 
of the poflibility of deftroying the aberration of figure by 
contrary refra€tions. But this is very ill-founded. Huy- 
ghens has acquired {ufficient reputation by his theory of 
aberrations. ‘The {cope of his writing in the paflage allu- 
ded to, is to fhow that, by dividing any intended refra&tion 
into parts, and producing a certain convergence to or di- 
vergence from the axis of an optical inftrument by means 
of two,or three lenfes inftead of one, we diminith the 
aberrations four or nine times. This conje&ure about the 
eye was therefore in the natural train of his thoughts. But 
he did not think of deftroying the aberration altogether 
by oppolite refractions. Newton, in 1669, fays, that op- 
ticians need not trouble themfelves about giving figures to 
their glaffes other than fpherical. If this figure were all the 
obftacle to the improvement of telefcopes, he could fhow 
them a conftruction of an objeét-glafs having {pheérical fur- 
faces where the aberration is deftroyed; and acco dingly 
gives the conftruction of one compofed of glafs and water, in 
which this is done completely by means of contrary refrac- 
tions. 

The general principle is this: When the radiant point 
R (fig. 5. B), or focus of incident rays, and its conjugate 
focus F of refratted central rays, are on oppofite fides of 
the refraéting furface or lens V, the conjugate focus f of 
marginal rays is nearer to R than F is. But when the fo- 
cus of incident rays R’ lies on the fame fade: with its conju- 
gate focus F" for central rays, R’ fi is greater than R’ F’, > 
~* Vou. XVIIL. Part I. . 
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Now fig. 5. C reprefents the contrivance for-deftroying Telefcope, 


TL & 4, 


the colour produced at F, the principal focus of the con- 
vex lens V, of crown glafs, by means ef the contrary refrac- 
tion of the concave lens v of flint glafs. The ingident. pa- 
rallel rays are made to converge to F by the firt-lens. This 
converyence is diminifhed, but not entirely deftroyed, by 
the concave lens v, and the focus is formed in F.. F and 
EY therefore are conjugate foci of the concave lens. If F 
be the focus of V for central rays, the mazyinal rays will 
be colleéted at fome point f nearer to the lens. If F be 
now confidered as the focus of light incident on the centre 
of v, and F’ be the conjugate focus, the marginal ray p F 
would be refrated to fome point /’ lying beyond F’. 
Therefore the marginal ray pf may be refrated to F’, if 
the aberration of the concave be ‘properly adjufted to that 
of the convex. 

This brings us to the moft difficult part of our fubject, 
the compounded aberrations of different furfaces, . Our li« 
mits will not give us room for treating this in the fame cle- 
mentary and perfpicuous manner that we employed for a 
fingle furface. We muft try to do it in a compendious 
way, which will admit at once the different furfaces and the 
different refraétive powers of different fubftances. This 
muft naturally render the procefs more complicated ; but 
we hope to treat the fubje@ in a way eafily comprehended 
by any perfon moderately acquainted with common algebras 
and we truft that our attempt will be favourably received 
by an indulgent public, as it is (as far as we know) the on- 
ly differtation in our language on the conftruétion of achro« 
matic inftruments. We cannot but exprefs our furprife at 


this indifference about an invention which has done fo much ~ 


honour to our country, and which now conttitutes a very 
lucrative branch of its manufa@ure. Our artifts infinitely 
furpafs all the performances of foreigners in this branch, 
and fupply the markets of Europe without any competition; 
yet it is from the writings on the continent that they de- 
rive their fcientific inftru@ion, and particularly from the 
differtations of Clairaut, who has wonderfully fimplified the 
analyfis of optical propofitions. We fhall freely borrow 
from him, and from the writings of Abbé Bofcovich, who 
has coufiderably improved the firlt views of Clairaut. We 
recommend the originals to the curious reader. Clairaut’s 
diflertations are to be found in the Memoirs of the Acade- 
my of Paris, 1756, &c.; thofe of Bofcovich in the Memoirs 
of the Academy of Bologna, and in his five volumes of Opuf= 
cula, publifhed at Baffano in 1785. To thefe may be add- 
ed D’Alembert and Enler. The only thing in our lan. 
guage is the tranflation of a very imperfe& work by Scher. 
fer. 


a On tetera 


Lemma 1. In the right-angled triangle MXS (fig. 6.), 
of which one fide MX is very {mall in eomparifon of 
either of the others; the excefs of the hypothenufe MS, 

MX? . 


Fa 


. above the fide XS, is very neary equal to >Mg of te 


MXe ie 
2 xg§° _ For if about the centre S, with the radius SM, we 


defcribe the femicircle AMO, we have AX X XO =MX2. 
Now AX = MS — SX, and XO, is nearly equal to 2MS 
or 2XS; on the other hand, MS is nearly equal to 


MX 
XS 4 =X 3 and in like manner MG is nearly equal to 


MX2 fi MX: 
2XG + XG, and MH is nearly equal to >XH + XH. 


Prop. I. Let the ray mM, incident on the {pherical fur- 
face AM, converge to G; that is, let G be the focus of 


4 XxX x inci. 


/ 


TEL 


Telefeope incident rays. It is required to find the focus’ F of refrac- 
anyon ted rays? 


| 


Let mf exprefs the ratio of the fine of incidence and re- 
fraétion ; that is, let m be to 1 as the fine of incidence to 
the fine of refraction in the fubftance of the {phere. 


Then ° MG:GS = fin. MSH: fin. SMG, 

and - m: 1 == fin. SMG: fin. SMH; 

therefore , - mXMG;:GS= fin. MSH: fin. SMH. 

Now S, MSH: 8, SMH =MH:; HS. Therefore, finally, 
m. MG:GS = MH: HS. 


Now let MS, the radius of the refracting furface, be 
called a. Let AG, the diftance of the focus of incident 
rays from the furface, be called r. And les AH, the focal 
diftance of refratted rays, be called x. Laftly, let the fine 
MX of the femi-aperture be called e. Obferve, too, that a, 
r, x, are to be confidered as politive quantities, when AS, 
AG, AH, lie from the furface in the direGion in which the 
Jicht is fuppofed to move. If therefore the refraCting fur- 
face be concave, that is, having the centre on that fide from 
which th> light comes ; or if the incident rays are divergent, 
or the refracted rays are divergent 5 then a, 7, x, are nega- 
tive quantities. 


2 
I is plain that HSax—a; GS=r—a; allo AX=— 


e? 


io GX =r——. Now add to 
2a 2a + 

HX and to GX their differences from MH and MG, 

which (by the Lemma) are re and =. We gt MH= 

ee. ek? 


—— =, and =r— 
he oo ee MG=r 


nearly. 


en e? 
— +. —’ Inorder to fhor- 
2a + 2r 


I 


ten. our notation, make 4 = * 
\ 


ke* 


5 Ng 


ms This will mike MG 


=r 
Now fubftitute thefe values in the final analogy at the top 
of this column, viz. MH : HS==m.MG: GS; it becomes. 
CPi Oe ac mke* 
nes et ee 


becaufe k = —, and arkh==r—a. Now multiply 


the extreme and mean terms of this analogy. It is evident 
that it muft give us an equation which will give us a value 
of x or AH, the quantity fought. 

But this equation is quadratic. We may avoid the folu- 
tion by an approximation which is fufficiently accurate, by 


fubftituting for x in the fraction — (which is. very {mall in: 


all cafes of optical inftruments ), an approximate value very ea- 
fily obtained, and very near the truth. This is the focal dix 
ftance of an infinitely lender pencil of rays converging to 
G. This we know by the common optical theorem to 


r_—., . Let this be called ¢; if@we fubftitute 
r=a i 


Rs oe 
é in place of - — =) this value of » becomes == = gE 


This gives us, by the by, an eafily remembered expref- 
fion (and beautifully fimple) of the refraéted focus of an: 
infinitely flender pencil, correfponding to any diftance r of 


For fince ? = 


h 
a" We may even exprefs it 


: : am I 
the radiant point. para” muit be = 
“ek 9 


m 
ak I 
‘Gm am 


m—ak m 


am 


~~ (eee 
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mae fimply, by expanding i, and it becomes . =~ 


ma 
ar 
Now put this value of — 


in place of the 7 in the analogy 

e x 

above. The firft term of the analogy becomes 
2 2 


Coke ke 
—~—-——, or x — —. The analogy now becomes. 
2a 2m’ 2m : 8Y ‘ 


employed 
e 
a 


x ——w 
m ke 
ae k. Hence we obtain the 


mkhae _ 


m he x 
sarkr 


linéar equation mr x——>-—— —mra “f- 


ere ; from which we finally deduce 


ft g 
Le mra— make ——— 
TT gr ark ke 
We may fimplity this greatly by attending to the eles. 
mentary theorem in fluxions, that the fraction ct . differs. 
\ ty 


VI—— BY ° ‘ 
J ; this being the 


from the fraétion = by the quantity 
¥ « e e 

= * JET *Y. Now 

y 4 x 

the preceding formula is nearly in this fituation. 


Therefore pS “ 


fluxion of poi 

J 
It may 
ark £) 


2m 


mra (—zmake— 


be written thus; » when. 


mr—ark — mk é 
the laft terms of the numerator and denominator are very 
fmall in comparifon with the firft, and may be confidered as. 


the x and y, while mraisthe x, and mr—ark is the ye. 
Treating it in this way,,it may be ftated.thus : 


(mra)imbe—(mr—ark\(imkad-+— )j 
#(m—ak)? 

(mra)mk — (mr—ark)(mka + ) 

Ae SRN Sat OAS et xee* 
r?(m—ak)’ 


mr a 


mr—ark 


x= 


mra 


A ea ae) 


mre ma, ’ 
"Fhe firft. tern: erro or ——Fp. 8. evidently = ¢, 


the focal diftance of an infinitely flender pencil. Therefore. 
the aberration is eypreffed by the fecond term, .which we - 
mutt endeavour to fimplify. 

If we now perferm the multiplications. indicated by —- 


(mr—ark).x (mka—“<), it is plain. that — mr. 


* m k a.deftroys the firfk term mra Xm 4 of the. numerator 
of our {mall fraction, and there remains of thie numerator. 


atk 
(m atr bh—a r? h* +- - ) 4 ¢, which is. equal to m* a% 


rP rh ky, : 
anata tor) Ee 
The denominator was r°(m—4a4)*, and the fraction. 
m? a* B # an ee EAS 
now becomes (m—aly (— —as to ) 3 ¢’, which is: 
Li Now recolle& that 


m* a 


evidently = 9 (= -— 


mr 


I 1 
—-——. Therefore —=>-7 
@ r m m * 

ae —F- 
Therefore, inftead of — —>, write —- — — 
ma m mr 


BP Be 
the fraétion ¢* ( care : 


& 
m om mr’ mr/2 


-y , Telefeopes 


Pelefcape. ym £1 


f Wa: HEN 8 


wae hich | ' im ¢ mk, 
--, which is equal to bya = 
mr’ mrZ2? : oe. 2? 

m—t mk>\ e 

nal ‘to— a ( By ea Gap 

and finally ies k rag 


Therefore the focal diflance of refracted rays is x = 9 

sisal ft WORE cy Vol 
This confifts of two parts. The firft ¢ is the focal di- 
diance of an infinitely {lender pencil of central rays, and the 
m——1 


mk é ; : 
other — ¢2 (e— cong ) 5 3s the aberration arifing 


m 
from the fpherical figure of the refra€ting furface. 
Our formula hes thus at laft put on a very fimple form, 


_ and is vaftly preferable to Dr Smith’s for practice. 


This aberration is evidently proportional to the fquare of 
the femi-aperture, and to the fquare of the diflance »: but, 


in order to obtain this fimplicity, feveral quantities were ne- 
2 


gleGted. The affumption of the equality of AX to is 


the firft fource of error. A much more accurate value of it 
2 


would have been for it is really = RE If 


aie’ 
4a° +e” 


ie: e ow e cr 
for AX we fubftitute its approximated value sywe fhonld 


e 2a€ ; 
have AX = 3, = = Povhave ‘uled this: va- 
: 24 

lue would not have much complicated the calculus ; but it 
did not occur to us till we had finifhed the inveftigation, 
and it would have required the whole to be chanzed. The 
operation in page 346. col. 2. par. 2. is another fource of 
error. But thefe errors are very inconfiderable when the 
aperture is moderate. They increafe for the moft part with 
an increafe of aperture, but not in the proportion of any 
regular function of it; fo that we cannot improve the for- 


mula by any manageable proces, and muft be contented 


with it. ‘The errors are precifely the fame with thote of 
Dr Smith’s theorem, and indeed with thole of any that we 
have feen, which are not vaftly more complicated. 

As this, is to be frequently combined with fubfequent 
eperations,” we fhorten the expreffion by putting ¢ for 
m—1 m k \ ¢? ; : 
ante ( A —— )—, Then 4 will exprefs the aberra- 

m3 r 2 
tion of the firft refraGion from the focal diftance. of an infi- 
nitely flender pencils and now the focal diftance of retracted 
says,is f = ¢ — 979, 
If the incident rays are parallel, r becomes infinite, and 
M1", E> I i 


@= — 4 —. But in this cafe 4 becomes = —, and — 
‘m st : a F 
m— a m* a* m—t 


m 
= tnd 6 =3 

ma’ 0 m1? 
J & 2 


XxX, = Ot. is is the aberration of ex- 
XsXS> Saree G This berrat x 


and ¢* 4 becomes7———? X—> 
(m—1) m? 


‘treme parallel rays. — 

‘We muft now add the refra€tion of another furface. 

Lemma 2. If the focal diftance AG be changed by a 
“mall quantity Gy, the focal diftance AH will alfo be 
‘changed by a {mall quantity H 4, and we fhall have 

a AAS DAT = "Oe: Ae. 

Draw Mg, M4, and the perpendiculars Gi, H&. Then, 
becaufe the fines of the angles of incidence are m a conftaat 
ratio to the fines of the angles of refraQion, ‘and the incre- 
ments of thefe {mall angles are proportional to the increments 
of the fines, thefe increments of the angles are in the fame 
conftant ratio. Therefore, 


E3473) 
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We have the angle CMg to HM+ as m to ft. 


Now Gg:Gi=AG: AM, 
and Girkhk=omAG:HA, 
and bk:Whb=oMA:AH: 


therefore Gy; Hh=m'AG*: AH’. i. 

The eafieft and moft perfpicuous method for obtaining 
the aberration of rays twice refra€ted, will be to confider 
the firft refra@tion as not having any aberration, and deter. 
mine the aberration of the fecond refraétion. ‘Then con- 
ceive the focus of the firft refraétion as fhitted by the aber- 
ration, This, will produce a change in the focal diftance of 
the fecond refraGtion, which may be determined by this 
Lemma. 

Pror. II. Let AM, BN (fig. 7.) be two fpherical fur- 
faces, including a refraGting fubftance, and having their 
centres Candcin the line AG. Let the ray aA pats 
through the centres, which it will do without refraction. 
Let another ray mM, tending to G, be refracted by the 
firft furface into MH, cutting the fecond furface’ in N, 
where it is farther refracted into NI. It is required to de- 
termine the focal diftance BI? 

It is plain that the fine of incidence on the fecond fur- 
face is to the fine of refraétion into the furrounding air as 
1tom. Alfo BI may be determined in relation to BHy 


by means of BH, Nx, Be, and — » in the fame way that 


AH was determined in relation to. AG, by means of AG, 
MX, AC, and m. 

Let the radius of the fecond furface be 4, and let e fill 
exprefs the femi-aperture, (becaufe it hardly differs from Nx), 
Alfo let « be the thickne{s of the lens. ‘Phen obferve, that 
the focal diftance of the rays refraéted by the firft furface, 
(negleGting the thicknefs of the lens_and the aberration of 
the firdt furface), is the diftance of the radiant point for the 
fecond refraction, or is the focal diftance of rays incident ‘on 


Telefcape, 
Necenaaern paced 


the fecond furface. In place of r therefore we muft take 9; 


1 ee, (eee MEO He. 
and as we made £ = pe ee order to abbreviate the cal- 


nae OA ped 
culus, let us now make / = meee and me 7 i—™ 4 


m—X 


I I * 
—— eo ‘ q t= —— 
as we made rag eames: Laitly, in place of Pe 
m k*y é* re P\@ 
(e—=) ay make? =(=-") sf (s— 5 Pret. 
peti 5 ie é 
m (ms! ? ) 2 
Thus we have got an expreffion fimilar to the other; and 
the focal diftance BI, after two refraétions, becomes BI = 
—f'*s, ? 
But this is on the fuppefition that BH is equal: to ¢, 
whereas it is really ¢-—9*4—«. ‘This mnft occafion a change 
in the value juft now obtained of BI. The fource of the 


change is twofold. 14, Becaufe, in the value =-- » we 
? 


muft put <— : » and becaufe we muft do the 


e—eo—a 
eee ; 
fame in the fraétion es In the fecond place, when the 
value of BH is diminifhed by the quantity 979 + «, BI will 
{uffer a change in the proportion determined by the 2d Lem- 
ma. ‘The firft difference may fafely be neglected, becaufe 
the value of is very {mall, by reafon of the coefficient Che. 
2 


ing very fmall, and alfo becaufe the variation bears a very 
{mall ratio to the quantity itfelf, when the trae value of p 
Xx differs 
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employed. The chief change in BI is that which is deter- 
mined by the Lemma. Therefore take from BI the varia- 


tion of BH, multiplied by ee) , which is very nearly = 
"e The product of this multiplication is mf? 9 + ; 
This being taken from f, leaves us for the value of BI 
ff (mie). 
In this value fis the focal diftance of an infinitely flender 
pencil of rays twice refratted by a lens having no thicknefs, 


2 . 2 . 
mf is the fhortening occafioned by the thicknefs, and 


Qf — 


2 
Jt? (mo “) is the effe of the two aberrations arifing 
from the aperture. 

It will be convenient, for feveral collateral purpofes, 
to exterminate from thefe formulz the quantities 4, /, and ». 
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For this purpofe make nmap. «We have already £ = 


m1 7 
° 
2 


I I 


I I I I I 1 
e—-;and-= 
a r 2 


ee ee 
ee ee rea Re ain 


yA ers sate de I 
Now for ;—- write ——, and we get /= 
| eee n 


Therefore F=i 
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page 347. Prop. II.) becomes = Sr ae ee i 
1 I 


ae 


—m/ (by conftru@ion, 


——) 


a n 


This laft value a (the reciprocal of the focus of a flen- 


der pencil twice’ refregted), viz. mo 4 t, is the fimpleft 
n r 

that can be imagined, and makes as a {ubftitute for 

i 


I 
37 ps 2 molt ufeful fymbol, as we fhall frequently find in 


the fequel. It alfo gives a very fimple expreffion of the fo- 
cal diftance of parallel rays, which we may call the princi- 
pal focal diftance of the lens, and diftinguifh it in future by 
m—1 1 b I 

4 a » becomes, ? 


esa 
j= 
m— ¥ 


r= —— when the incident light is parallel. And this gives 
a 


the fymbol p; for the expreffion 


us another very fimple and ufeful meafure of f; for . be- 


m— I I I 
“Pim at, 


n r P 
Bis Ti I 


1 I 
Tegra and 455 > 4 =. deferve therefore to be made very 


familiar to the mind. 

We may alfo take notice of another property of x. It 
is half the: radius of an ifofceles lens, which is equivalent 
to the lens whofe radii are a and d+ for fuppofe the lens 


Buk 1 
comes = ay 'T ‘ tau 
: ty : hefe equations ~— 


‘ ; Eig 
to be ifofceles, that is, 22; then z= Pech Now the 
a 


fecond a is negative if the firft be pofitive, or pofitive if the 


firft be negative. Therefore 1 4! File kal and 

ie a* we gt 

1 2 a GES : 

a= and 2 =>: Now the focal diftance of this lens is 

Neha » and fo is that of the other, and they are equiva- 
m 


lent. 
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Telefcope. differs but little from that of the quantity for which it is 


Te 4 


But, to proceed with our inveltigation, recollect that we Telefeope: 


m hx e? — - m—1 7 k3 
\e Therefore m9 — 
2 m m 


m—tT 


Waa = (a 


2h? ~ 
To ice And 6 was= 


' ] 
ml» ¢ 
Biers aye, 

i me (—n'l anys )e There. 
fore m§+¢, the aberration (neglecting the thicknefs of 
jg Mm Ga Vg ah tals 

the lens) is # FE ah haul P ae es 
If we now write for 4, /, and 7, their values as determi- 
ned above, performing all the neceffary multiplications, and 
arrange the terms in fuch a manner as to colle& in one fum 
the coefficients of a, n, and r, we fhall find 4 terms for the 
value of m 6, and 10 for the value of #. The g:are deftroy. 
ed by as many with contrary figns in the value of 4, and 
there remain 6 terms to exprefs the value of m9 + 6, which 
we fhall exprefs by one fymbol 9; and the equation ftands 
thus; 
__m—1 (= 2m*+-m  m+2 
ae An Ow 


gmtm _4mt4 . gm-b2 
an © ra ~~ arn rth 
e 
ae 

The focal diftance therefore of rays twice refraéted, rec- 
koned from the latt furface, or BI, corrected for aberration, 
2m « 


. and for the thicknels of the lens, is f— f ek —f* q) con- 


Aifting of three parts, viz. f, the focal diftance of central rays} 
f? , the corre¢tion for the thicknefs of the lens; and 


is is the aberration. 

"Phe formula in the 2d par. of this.col. appears very com. 
plex, but is of very ealy management, requiring only the pre- 
paration of the fimple numbers which form the numerators 
of the fractions included in the parenthefis. When. the in. 
cident rays are parallel, the terms vanifk which have r in the 
denominator, fo that only the three firft terms are ufed. 

We might here point out the cafes which reduce the 
aberration expreffed in the formula laft referred to, to no- 
thing ; but as they can fearcely occur in the objeét-glafs of 
a telefcope, -we omit it for the prefent, and proceed to the 
combination of two or more lentes. 

Lemma 3. If AG be changed by a {mall quantity G-g,. 
BI fuffers a change [7, aid Gg:1i=AG?: BI. For 
it is well known that the fmall angles GM and INi are 
equal ; and therefore their fubtenfes G%, I are propor- 
tional to MG, NI, or to AG, AI nearly, when the apers 
ture is moderate. ‘Therefore we have (nearly) : 

Gk:ln: AG:BI 

Fw: Peo AM BY 

Gg:Gé=AG:AM 
Therefore Gg: 14 = AG’: BI’ 

Prop. III. To determine the focal diftance of: rays re- 
fraéted hy two lenfes placed near to each other on a com- 
mon axis. 

Let AM, BN (fig. 8.) be the furfaces of the firft lenfe, 
and CO, DP be the furfaces of the fecond, and let 2 be the 
thicknefs of the fecond lens, and ¢ the interval between: 
them. Let the radius of the anterior furface of the fecond: 
lens be a‘, and the radius of its pofterior furface be J/.. Let 
m' be to 1 as the fine of incidence to the fine of refraGtion 
in the fubftance of the fecond lens.: Laftly, let p’ be the 
principal: focal diftance of the fecond lens... Let the ex- 
treme or marginal ray meet the axis in L after paffing thro? 
both lenfes, fo that DL is the ultimate focal diltance, rec- 
koned from the laft furface. 

It is plain that DL may be determined by means of 
a’, b', m’, p', and.CI, in the fame manner that BI was de- 
termined by means of a, d, m, p, and AG, 

€ 


lefeane. 
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The value of BI is f— ma # a ge Take from this 


the interval s, and we have CL Leama ls Ay 


Let the fmall part id matt —t— f* 9 be neglected for the 
e 


prefent, and let CI be fuppofed == =f. .As we formed », 4, 
and g, by means of a, 6, m,n, and r, let us now form # fs 
and ai for the fecand ee by means of al, 6’, m’, ny 


C= =F 5); and 7. 9 will be the focal diftance of a flen- 


der pencil refraéted by the firft furface, f will be the focal 
diftance of this pencil after two refractions, and g’ will be 
the coefftcient. ot- the aberration, neglecting the thicknels 
and interval of the lenfes. 


Proceeding in this way, DL will be = f’—m Pelee 
£4: 
mol 


: ° 
But becaufe CI is really lefs than f, by the quantity 
+?+/?7;, we muft (by Lemma ae fubtra& the 


sales of this quantity, multiplied ee BL (which is 
nearly E)s fom f'— m B fi fig. t ‘ 

By shia procefs we Auall have : 

pL=sp—p (484%!) —p (ety). 


The firft term /’ of this value a DIi is the focal diftance 
of a flender pencil of central rays refraéted by both lentes, 
negleCting ae ri ig and diftance ; the fecond term, 


—f? (+e 


Phere : and the third term, — /* (g+¢'), is the 
correction for the aperture 2e. And it is evident that g/ is 
a formula precilely fimilar to g, containing the fame number 
of terms, and differing only by the mi, a’, n’, and 7’, em- 
ployed in place of m, a, n, andr. 

It is allo evident, that if there be a third lens, we fhall 
obtain its focal diftance by a procefs precifely fimilar to 
that by which we obtained DL; and fo on for any number 
of lenfes. 

Thus have we obtained formule by which the foci of 
rays are determined in the moft general terms; and in fich 


is the correétton neceffary for thefe 


a manner as fhall point out the conneétion of the curva- 


tures, thicknefles, and diftances of the lenfes, with their 
{pherical aberrations, and with the final aberration of the 
compound lens, and give the aberrations in feparate fym- 
bols, fo that we can treat them by themfelves, and fubject 
them to any conditions which may enable us to correct one 
of them by another. 

We alfo fee in general, that the corretion for the thick« 
nefs and diftance of the lenfes are exhibited in terms which 
involve only the focal diftances of central rays, and have 
very little influence on the aberrations, and full lefs on the 
ratio of the aberrations of the different lentes. This is a 
moit convenient circumftance ; tor we may negleét them 
while we are determining g and g’, and in determining the 
ratio of the focal diftances of the feveral lenfes, on which 
the correftion of the chromatic aberration chiefly depends. 
Therefore, in-the conttru€tion of a compound lens. for uni- 
ting the different colours, we may neglect this corretion 
for. the thicknefs and diftance till the end of the procefs. 
When we apply it, we fhall find that it chiefly affects the 
final focal diitance, making it fomewhat longer, but -has 
hardly any influence either on the chromatic or {pherical 
aberration. We do not hefitate to fay, that the final. for- 
mule here given are abundantly accurate, while they are 
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vaftly more manageable than thofe employed by Euler or Telcfeopes 


fae ae 


D’Alembert. We have calculated trigonometrically the 
progrefs of the rays through one of the giaffes, which will 
be given as an example, giving it a very extravagant aper- 
ture, that the errors of the formule might be very remark. 
able... We found the real aberration exceed the aberration 
affizned by the formula by no more than ;’yth part, a diffe- 
rence which is quite infignificant. The procefs here given 
derives its fimplicity from the frequent occurrence of har- 
monic: proportions in all optical theorems. This enabled 
Mr Clairaut to employ the reciprocals of the radii and di- 
{tances with fo much fimplicity and generality. 

We confider it as another advantage of Mr Clairaut?s me» 
thod, that it gives, by the way, tormula for the more ordi- 
nary queftions in optics, which are of wonderful fimplicity, 
and moft eafily remembered. ‘The chief problems in the 
elementary conftruction of optical inftruments relate to the 
focal diftances of central rays. ‘| his determines the focal di- 
ftances and arrangement of the glaffes. All the reft may be 
called the refinement of optics; teaching us how to avoid 
or corre&t the indiftinGtnels,.the colours, and the diftortions, 
which are produced in the images formed by thefe fimple 
con{tructions. We ‘fhall mention a few of thele formule 
which occur in our procefs, and tend greatly to abbreviate 
it when managed by an experienced analyft. 

Let m be to 1 as the fine of incidence to. the fine of re- 
fraction ; let a and 6 be the radii of the anterior and po- 
{terior furfaces of a lens ; let r be the diftanee of the radiant 
point, or the focus of incident central rays, and f the di- 
ftance of the conjugate focus ; and let p be the principal fo- 
cal ie: of the lens, or the focal diftance of parallel rays. 


I 
Make “ equal to eas “3 let the fame letters a’, 2’, r’, &e 


exprefs the {ame things for a fecond lens; and a”, d”, rs 
&c. exprefs them for a third; and fo on. ‘Then we have. 
10) mewn emer 

cor rae vf a fe mG ah ke. 
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nite, we have === rane) | as LRT ae &c. 


And when feveral lenfes are contiguous, fo that their in- 


tervals may be neglected, and therefore } belonging tu the 


firft lens, becomes a belonging to the fecond, we have 
r 
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Nothing can be more eafily remembered than thefe fore 

mule, how numerous fo ever the glaffes may be. 

Having thus obtained the neceffary analyfis and formula, 
it now remains to apply them to the conftru@ion of achro- 
matic lenfes ; in which it fortunately happens, that the em- 
ployment of feveral furfaces, in order to produce the union 
of the differently refrangible rays, enables us at the fame 
time to employ them for correcting each other’s {pherical 
aberration. 

In the article ries we gave a general notion of ‘the 
principle on which we may proceed in our endeavours to 
unite the differently refranzible rays.) A white or com- 
pounded ray is feparated by refraftion into its component 
coloured: rays, and they are diffufed over a fmall angu- 
lar fpace) 'Vhus it appears, that the glafs ufed by Sir Haac 

i | Newton 


ae i 


‘Tekleope. "Newton in‘his ¢¢periments diffufed a white ray, which was 
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‘incident on its poflerior furface in an angle of 33°; in {uch 
-a manner that the extreme red ray emerged into air, ma- 
-king an angle of 50° 212 with the perpendicular ; the ex- 
‘treme violet ray emerged in an angle of 51° 153’; and the 
ray which was in*the confines of green and blue, emerged 
in an angle of 55° 483! If the fine of the angle 30° of in- 
-eidence be cailed 0,5, which it really is, the fine of the 
emergence of the red ray will be 0,77; thet of the violet 
ray will be 0,78; and that of the intermediate ray willbe 
“0,774, an exa& mean between the two extremes. ‘This 
tay may therefore be-called the mean refrangible ray, and 
the ratio of 774 to 50, or of 1,55 to 1, will very properly 
exprefs the mean refraction of this elafs; and we have for 
this glafs m= 1,55. The fine of refraGtion, being mea- 
4ured on a feale, of which’ the fine of incitlence occupies 
100 parts, will be 154 forthe red ray, 155 for the mean 
ray, and 156for-the violet ray. ‘Chis number, “or its ratio 


=to unity, is commonly -teken *to reprefent the refractive 


power of the glafs. ‘There is fome impropriety in this, un- 
lets we confider ratios as meafured by their logarithms: for 
if m be 1, the fubflance does not refra@t at all. ‘The re- 
fractive power-can be properly-meafured only by the refrac- 
‘tion which it produces ; that is, by the change which. it 
emakes in the dire€tion of the light, or the angle contained 
‘between the incident and refraéted rays. If two fubftances 
produce fuch deviations always in one proportion, we fhould 
‘then fay that their refra¢tive powers are in that proportion. 
‘This is not‘truein any fubftances ; ‘but the fines of the an- 
gles, contained between the refraéted ray and the perpendi- 
secular, are always in one proportion when the angle of inci- 
dence in both fubftances is the fame. ‘This being a cogni- 


‘fable fun@tion of the real refraction, has therefore been af- ’ 


‘fumed as the only «convenient meafure of the. refractive 
‘powers. Although it ts nor ftri@ly jutt, it anfwers extreme- 
Jy well in'the moft ufwal cafes in optical inftruments: the 
‘refra€tions-are ‘moderate ; and the fines are very nearly ag 
the angles contamed between the rays and the perpendicu- 
Jar; and'the realangles of refraGtion, or defleCtions of the 
rays, are almoft exactly proportional to m—1. ‘The moft 
‘natural and obvious meafure of the refractive powers would 
therefore be m—1. 
frequent calculations ; and we thetefore find it beft, on the 
“whole, ‘to take m itfelf tor the meafure of the refractive 
power. ‘ 

The feparation of the red, violet, and intervening rays, 
thas been called di/petfion ; and although this arifes merely 
trom a difference of the refractive power in refpect of the 
different rays, ic is convenient to diftnguifh this particular 
modification ot the refractive power by a name, and we call 
at the Disrersive Power of the refraGting fubftance.  _ 

It is fufceptible of dezrees ; for a piece of flint-glafs will 
retract the light, fo that when the fine of refraction of the 
xed ray is 77, the fine of the refraGtion of the violet ray is 
nearly 784; or if the fine of refra€cion of the red ray, mea- 
‘fured on a particular fcale, is 1,54, the -fine of refraGtion 
of the violet ray is 1,67. ‘lhe difperfion of this fubftance, 
being meafured by the difference of the extreme fines of re- 
fraction, is greater than the difperfion of the other glafs, 
in the proportion of 3 to 2. 

But this alone is not a fufficient meafure of the abfolute 
difperfive power of a {ubftance. Although the ratio of 1,54 
to 1,56 remains conitant, whateyer the real magnitude of 
‘the refractions of common glafs may be, and though we 
therefore fay that its difperf:ve power is conftant, we know, 
that by increafing the incidence and the refraétion, the ab- 
folute difperfion is alfo increafed. Another fubftance fhows 
the dame properties, and in a particular cafe may produce 


Mc es 


the fame difperfion ; ‘yet it has not for this fole reafon the Telefe 


3ut this would embarrafs fome very - 
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fame difperfive power. If indeed the incidence and the 
refra&tion of the mean ray be alfo the fame, the difperfive 
power cannot be faid to differ; but if ghe incidence and the 
refraGtion of the mean ray be lefs, the dMperfive power mutt 
be'confidered as préater, though the adtual difperfion be 
the fame; becaufe if we increafe the incidence till it be- 
‘comes equal to that in the common glafs, the difperfion will 
‘now:be increafed. Ihe proper way of conceiving the dif- 
‘perfion therefore 4s, to confider it as a portion of the whole 
refraétion; and if we find a fubftence making the fame dif- 


‘perfion with half the general refraétion, we muft fay that 


the difperfive quality is double; becauie by making the re- 
fra@tion equal, the difperfion will really be double. 


df therefore we take m as a fymbol of the feparation of 


the extreme rays from the middle ray, 
m 


‘meafure of the difperfive power. We fhall exprefs this in 


mo. 
7 38 the natural 


m., that we may avoid 
m—I 


the indiftin€tnefs which the Newtonian notation would oc- 
cafion when m is changed for m' or m’. 

It is riot unufual for optical writers to take the whole 
feparation of the red and violet rays for the meafure of the 
Gifperfive power, and to compare this with the refracting 
power with refpe&t to one of the extreme rays. But it is 
furely better. to confider the mean refraCtion as the meafure 
of the refraGting power : and the deviation of either of the 
extremes from this mean ts a proper enough meafure of the 
difperfion, being always half of it. It is attended with this 
convenience, that being introduced inte our computations 
as a quantity infinitely {mall, and treated as fuch for the 
eafe of computation, while it is really a quantity of fenfible 
magnitude ; the errors arifing from this {uppofition are di- 
minifhed greatly, by taking one half of the deviation and 
comparing it with the mean refraction. ‘This method has, 
however, this inconvenience, that it does not exhibit at once 
the refraftive power in all fubftances refpeéting any parti. _ 
cular colour of light ; for it is not the ray of any parti- 
cular colour that fuffers the mean refraction. In common 
glafs it is the ray which is in the confines of the yellow and 
blue; in flint glafs it is nearly the middle blue ray ; and 
in other fub‘ances it is a different ray. Thefe circum- 
ftances appear plainly in the different proportions of the co- 
lours of the prifmatic fpe€trum exhibited by different fub- 
ftances. ‘This will be confidered afterwards, being a great 
bar to the perfection of achromatic inftruments. 

The way in which an achromatic lens is conftructed is, 
to make ufe of a contrary refraction of a fecond lens to de- 


the Leibnitzian notation, thus 


* ftroy the difperfion or {pherical aberration of the firft. 


The firft purpofe will be anfwered if oP tie equal to 
, n 


to ——. ‘For, in order that the ‘different coloured rays 
n 


may be colleéted into one point by two lenfes, it 1s only ne* 


ceffary that pa the reciprocal of the focal diftance of rays 


refraéted by both, may be the fame for the extreme and 
m+ dm—— 1 m + dm' — i 
Me gan ip Ge tc eae Aan 

m — i 


; : m—i1 
+ be of the fase value with ae + saysaang 
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dm! dm 
Of be = 0; or Se 
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mean rays, that is, that 


which muft happen if dm + 
dm on 


eee 


n 
This maybe feen.in another way, more comprehen- 


fible by fuch as are not verfant in thefe difcuffions. In . 
er 


- 
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lens may be rendered parallel by the fecond ; we have 
fhown already that n and n’ are proportional to the radii of 
the equivivalent ifofceles lenfes, bemg the halves of thefe 
radii. They are therefore (in thefe {mall refra¢tions) in- 
verfely proportional to the angles formed by the furfaces at 
the edges of the lenfes. n' may therefore be taken for the 
angle of the firft lens, and 2 for that of the fecond. Now 
the {mall refraction. by -a prifm, whofe angle (alto fma!l) 
is n',ism—i Xn. The difperfive power being now fub- 
flituted for the refra€tive power, we have for this refraction 
of the prim dm Xn’. This mutt be deftroyed by the op- 
pofite refra€tion of the other ash mn! xn. Therefore 
: dm. m 


—- 
/ 


In like manner, 
dn 


ni 


dmXnt=dm' Xn, or 


( n a d m 
this effe@ will be produced by three lenfes if or 


— 
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Laitly, the errors arifing from the fpherical figure, which 
we exprefled by —R? (¢ +¢’)-will be corrected if g +-¢' be 
=o. Weare therefore to difcover the adjuitments of the 
quantities employed in the preceding formule, which will 
infure thefe conditions. It will render the procefs more 
perfpicuous if we colle& into one view the fignifications of 
our various fymbols, and the principal equations which we 
are to employ. 

1. The ratios.to unity. of the fines of mean 


incidence in the different media are - m, m’,, m'? 
2.. The ratio of the differences of the fines of 
dm 
the extremes. cd » o an — uy 
: . m—rI 
34 Lhe ratio, a ef « ke 
m'—TI 


4 The radii of the furfaces a; b;-a', b; a",.6". 
5-. The principal focal diftances, or the: fecal 


diftances of parallel central. rays, - aera 
6. The focal diftance of the compound lens. F. 
7. ‘The diftance of the radiant: point, .or of 

the focus of incident rays on each lens #5.P'5 2. 


8. ‘I'he focal diftance of the rays refracted. 
by each lens. 


Bo Su : * Sif f' 
g. The focal diftanee of rays refracted: by 


the compound lens. ~ - EF. 
10. The half breadth of the lens. Ce. 
Alfo the following fubfidiary values : 
aE: Oda ORE TE ee Paaila i 
gp hy Sao ae TT 
__ ml. m3 2m'+m. m+2. 3m +m 
it, eau ( FS a + avn rm. 
pitta) ints) ee g and g" mutt be formed 
arn rn 2 i 


in the fame. manner from m’, a’, n', 7’ 3.and from m’, a", 2’, 

¢', ag g is-formed froma, a, my,7.. 
3. Alfo, becaufe in the. cafe of an. objeCt-glafs, r is inf 

I I 


Pht 
Be ak 


nitely. great, the. laft term - “in all the values of 


“» Srs-will vanith, and-we fhall alfo have. F= Py 
Therefore in a-double.obje&-glafs + se a, 
are I. 
i ie 
i bo —Is | a 
And in a triple: object-glafs. 7 a * ob 
m—r 2 td. 
dial aur dee" 9 
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der that the extreme colours which are feparated by the firft 


. minating it. from. all the denominators. 


"the prefent cafe is = m—1.. Alfo 


TEL 


J 


Alfo, in a double objeét-glafs, the correétion of {pherical Telefcopes 


aberration requiresg-+q7=v.  . 

And a triple obje@-glafs requires g-+q' +¢!—=v. For 
the whole error is multiplied by F*, and by 4 ¢*; and there- 
fore the equation which corrects this error may be divided 
by F? = é*. : 

_This equation in the preceding column, 11th line 
from the bottom, giving the value of g, g', ¢’, may be 
much fimplified as follows: In the firft place, they may 
be divided by m, m’, or m", by applying them properly to- 
the terms within the parenthefis, and expunging them from 


‘ , mt m1 m1 
the denominator of the general factors fe eer, ee 
_m m 3 m rh 


This does not alter the values of g, 9’, and g’. In the fecond’ 
place the whole equations may be afterwards divided by 


m'— 1. 'Phis will give the values of ———, = 


which will ftill be equal tomothing if g+ 9' + ¢' be equal: 
to nothing. 
m'—T 


This divifion reduces the general fa€tor a 


of gq’ to 


I 


=r? ‘ind in the equation for g we obtain, in place of the 


m—tT WA: 
way? OF & This will al- 
fo be the fagtor of the value of g” when the third lens is af 
the fame fubftance with the firft, as is generally the cafe. 
And, in the third place, fince the rays incident on the firft: 
lens are parallel, all the terms vanifh from the value of g in; 


general fator — » the faétor 


which ; is found, and there. remain only the three firft,. 


eS 2m*-+m m+2 
cb eee ile ew Race ETI eR hes we man Baia G 
m3 an an 
Performing thefe operations, we have - 
q s, 2m+1 . m+2y & 
UNS AOE RENE (av GES nathan, Heh 
m—t- a” an* ma*n} 2 
Cf Ot nie Sa ee | 40 Ty 
m—i~ \n3 an’? * ala’? a ra* mar * 
3m’ +2, e 
mr! ) a 
gq! fmt m+, mp2 gmte, ami). 
Bo BRS Pgs * W's gl all? + aiglagit nl mal ral! ek 
3m+2\ e 
rm 


Let us now apply this inveftigation to the conftruction : 
of an. obje@-glafs ; and we fhall begin with.a double lens. 
Conftrudion of a Double Achromatic Olyett-gla/s. 
Here we have to determine four radii a, 6, a’, and &. 
Make n=1. ‘This greatly fimplifies the calculus, by exter-: 
This.giyes for the < 


ys dm dm! 4 dm 
- equation ate a =0, the equation dm-p-. r= 008 dm: 
am! I dm 
=) and a os St ie Alfo we-have-r’, the - 


gleGting the interval,. if any). Now 2 ae a, which in « 


1 
4 18 x put isd (mi! — I )>:. 


P 


and. pe m—1—u (m'—1) =. - 
Make thefe fubftitutions in the values of - i aoe. sie » 
m— k- ™ owe IS 


and we obtain the following equatign: . ' 


€ M2 


eae pete pe 
4u(mi+t) (m—1) 


m a! 


u(m'+-2) 


ag be? (3m!) (m—1) + 
u(3 m'+2) 


2 (m—t)? 
Vee ee 


Arrange thefe terms in order, according as they are fac- 


I os Ge lee Mie : ere 
tors of a? 3? ge geo independent quantities. It puts 
: ° = a i 

on this form: 


(m'-42) 


heey eee 
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x I 
az” 


\— SD ed bcm tat (3m! 
oe (3mlp2) (maa) 


m 
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Let A be the coefficient of =, B that of *, C that of 


I L ‘ 
y™ D that of “yy and FE the fum of the independent quan- 


tity ; that is, let A be = cine), B =c(2m+1), C 
u {m'-+-2) 


pi ry DD ee ahs wpa) Oe 
and E = ¢m?+42(3 m-+-1) (m—1) — ui mi?— 
u (3 m'+2) (m—1)? ; 


™m 
Our final equation becomes 


The coefficients of this equation and the independent quan- 
tity are all known, from our knowledge of m, m' dm, dm'; 
and we are to find the values of a and a’, and from them 
and 2 = 1 to find the values of 4 and 6, 

But it is evidently an indeterminate equation, becaufe 
there are two unknown quantities; fo that there may be an 
infinity of folutions. It muft be rendered determinate by 
means of fome other conditions to which it may be fub- 
jected. ‘l’hefe conditions muft depend on fome other cir- 
cumitances which may direét our choice. 

One circumftance occurs to us which we think of very 
great confequence. In the paflage of light from one fub- 
ftance to another, there is always a cenfiderable portion re- 
flected from the pofterior furface of the firft and from the 
anterior furface of the laft; and this rele@tion is more copious 
in. proportion to the refraétion. This lofs of light will _ 


therefore be diminifhed by making the internal furtaces of _ 


the lenfes to coincide ; that is, by making b= a’. This will 
be attended with another advantage. If we put between the 
glaffes a {ubftance of nearly the fame refracting power, we 
{hall not only completely prevent this lofs of light, but we 
fhall greatly diminifh the errors which arife from an imper- 
fect polith of the furfaces. We have tried this, and find the 
effet very furprifing. The lens being polifhed immediately 
after the figure has been given it, and while it was almoit 
impervious to light by reafon of its roughnels, which was 
ftill fenfible to the naked eye, performed as well as when 
finifhed in the fineft manner. 

WN. B. This condition, by taking away one refraction, 
obliges us to increafe thofe which remain, and therefore in- 
creafes the fpherical aberrations. And fince our formule 
do not fully remove thofe (by reafon of the {mall quantities 
neglected in the procefs), it is uncertain whether this con- 
dition be the moft eligible. We have; however, no direé&t 
‘argument to the contrary. 

Let us fee what determination this gives us. 


Smee 


b 


2 


: +1. Therefore, in our final equation, 


‘ I 
put ee 


= -+,1 in place of a and ~ — 1 in place of 4 
and it becomes ae 

Thus have we arrived at a common affected quadratic 
equation, where ~ is the unknown quantity. It has the 


common form px*--¢x-+-r =o, where p is = A—C, g 
is equal to 2 C—B—D, ris equal toE + D —C, and xis 


1 I 
equal to ms 


Divide the equation by p, and we have x? + ; xe 


q 


r 
—~andie= — 
p 


P 


att a I ; eee 
This gives us finally —, or x == —2 st 4/i s*—7, 
g favs y 


=o. Makes = » and we have x7-+-s5%¢==0, 


This value of ~ is taken from a fcale of which the unit 


is half the radius of the ifofceles lens which is equivalent to 
the firft lens, or has the fame focal diftance with it. We 


muft then find (on the fame f{cale) the value of 3, viz. =—1, 


which is alfo the value of a’. Having obtained a, we mutt 


: te I 
find 4’ by means of the equation Gl By and there- 


> 


I I I I 
—-. But-= =u. Therefore; —=- +u, = 
a But ne u h B al + 9 


~+u—t. 
a 

Thus is our objec. glafs conftruéted ; and we muft deter. 

I o . 

miné its focal diftance, or its reciprocal -P: This is = m—r 
—-u (m'—r1). 

All thefe radii and diftances are meafured ona fcale of 
which z is the unit. But it is more convenient to meéafure 
every thing by the focal diftance of the compound obje¢t- 


glafs. ‘This gives us the proportion which all the diftances 
bear to it. Therefore, calling P unity, in order to obtain 


= on this fcale, we have only to ftate the analogy m— 1 —u 


(m’—1):1= ; , = and A is the radius of our firft furface 


meafured on a {cale of which P is the unit. 
If, in the formula which expreffes the final equation for 


7 the value of ¢ fhould be pofitive, and greater than 2 5%, 


the equation has imaginary roots; and it is not poffible 
with the glafles employed, and the conditions affumed, to 
correét both the chromatic and fpherical aberrations. 

If ¢ is negative and equal to 4.52, the radical part of the 


t : T Pe ; 
value is = 0, and 5 =a But if it be negative or 


pofitive, but lefs than } 5%, the equation has two real roots, 
which will give two conftrudtions. That is to be preferred 
which gives the {malleft curvature of the furfaces; becaufe, 
finct in our formula which determine the f{pherical aberra- 
tion ome quantities are neglected, thefe quantities are al- 

ways 


ry Telefon 


5 ak HF 


degrees) is employed. No radius fhould be admitted which 
is much lefs than 4 of the focal diftance. 

All this procefs will be made plain and eafy by an ex- 
ample. 

Very careful experiments have fhown, that in common 
crown-glafs the fine of incidence is to the fine of refraétion 
as 1,526 is to 1, and that in the generality of flint-glafs it 


is as 1,604 to 1, Alfo that a = 0,6054 =u. There- 
m— 


— 
—s 


fore m—1== 0,526; m'—1=0,604; c= rae 
0,87086. By thefe numbers we can compute the coeffi- 
cients of our final equation. We fhall find them as follows: 


2,012 

32529 

1,360 \ 
—0, 526 


1,8659 


hek@n--kes 
HW 


The general equation (p.3 52.1.1 4.), when fubjeéted to the 
affumed coincidence of the internal furfaces, is * oe ” oo 
B+D—2.2C 
ee C0. Ae ike Obs: 
B+D — 2C is = 0,283; and E+D —C is = —0,020; 

0,652 


and the equation with numerical coefficients is ——>- — 
a 


©,28 y 
G77 0;020 = 0, which correfpends to the equation 
px*>bagx-ra=o. 
0,283 . . r 0,02 
—, and # = - — 
0,652” 94-345 oe 0,652” 

I 0,434 


gives us the final quadratic equation Bey rR 


We muft now make s => = 


=0,0307. This 


— 


= 0. To folve this, we have —is=0,217, and 1s? 
——0,0471. From this take t, which is = — 0,0307 (that 
1s, to 0,0471 add 0,03¢7), and we obtain 0,0778, the {quare 


root of which is = 0,2789. Therefore, finally, ; oo 


0,2170 == ©,2789, which is either 054959 or — 0,0619. 
It is plain that the firft muft be preferred, becaufe the fe. 
cond gives a negative radius, or makes the firft furface of 
the crown-glafs concave. Now as the convergence o! the 
rays is to be produced by the crown-clafs, the other fur- 
face muft become very convex, and occafion great errors in 
the computed aberration. We therefore retain 0;4959 for 


i 5 
the value of 3 and @ is = » Se 250766. 


I 
4959 


’ aT eee or 
To obtain 4, ufe the equation $=] — b which gives 


-¥ 
B= 5041; and therefore a convex furface. 4 is there-- 


I 
fore = een 1,9837. 


: 3 I 
a’ is the fame with 4, and B= OS 041. 
I 
a’ 


+u Nowsz= 


a; pe | 
To obtain 2’, ufe the equation i= 


0,605 4, and =—o0,5041. The fum of thefe is-0,1013; 


I 


Ya 


and fince it is pofitive, the furface is concave. 1013 
i 


== 072. 
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efcope. ways greater when a large arch (that is, an arch of many 


f 
Ay: SY 
Laflly, 5=m— 1—4u (m!' — 1) = 0,1603, and P = 


I 
051603? fe 6,238 3. 

Now to obtain all the meafures in terms of the focal di- 
ftance P, we have only to divide the meafures already 
found by 6,2383, and the quotients are the meafures 
wanted. 

Therefore a = eae = 0,32325 


If it be intended that the focal diftance of the obje&- 
glafs fhall be any number a of inches or feet, we have only 
to multiply each of the above radii by 7, and we have their 
lengths in inches or feet. © 

Thus we have completed the inveftigation of the con- 
ftru€tion of a double objeét-glafs. Although this was 'in- 
tricate, the final refult is abundantly fimple for pratice, 
efpecially with the affittance of logarithms. ‘The only 
troublefome thing is the preparation of the numerical coefs 
ficients A, B, C, D, E of the final equation. Stri& at- 
tention muft alfo be paid to the pofitive and negative figns 
of the quantities employed. 

We might propofe other conditions.. Thus it is natural 
to prefer for the firit or crown-glafs lens fuch a form as fhall 
give it the {malleft poffible aberration. [his will require a 
{mall aberration of the flint-glafs to corre@ it. But a 
little reflection will convince us that this form will not be 
good. The focal diftance of the crown-glais muft not ex- 
ceed one-third of that of the compound glafs; thefe two 
being nearly in the proportion of dm! —dm to dm’. 
Therefore if this form be adopted, and a be made about 3th 
of 4, it will not exceed }th of P. Theretore, although we 
may produce a moft accurate union of the central and mar- 
ginal rays by oppofite aberrations, there will be a confider- 
able aberration of fome rays which are between the centre 
and the margin. 

It is abfolutely impoffible to colle€t-into one point the 
whole rays (though the. very remoteft rays are united with 
the central rays), except in a very particular cafe, which can- 
not obtain in an object-glafs ; and the {mall quantities which 
are negleGted in the formula which we have given for the 
{pherical aberration, produce errors which do not follow any 
proportion of the aperture which can be exprefled by an 
equation of a manageable form. When the aperture is very 
large, it is better not to correct the aberration for the 
whole aperture, but for about ths of it. When the rays cor- 
refponding to this diftance are made to coincide with the 
central rays by means of appofite aberrations, the rays which 
are beyond this diftance. will be united with fome of thofe 
which are nearer to the centre, and the whole diffufion will 
be confiderably diminifhed. Dr Smith has illuftrated this 
in a very perfpicuous manner in his theory of his Catoptric 
Microfcope., 

But although we cannot adopt this form of an objec- 
glafs, there may be other confiderations which may lead us 
to prefer fome particular form ef the crown-glafs, or of the 


ee 54 
flint-glafs. We fhall therefore adapt our general equation — 


B D ay 
A We Pi oa “aed +E = 0 to this condition. 


Moy Theres 


Telofcope. 
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"Therefore let 4 exprefs this felected ratio of the two ra- 
a : 
dii of the crown-glafs, making — = h (remembering always 


that a is pofitive and 4 negative in the cafe of a double con- 
vex, and is a negative number). 


With this condition we have j= But when we make 


a’ 
: Mea ats ahr 
m the unit of our formula of aberration, $= 77): There- 


Now fubfitute this 


eee 


1—/° 
for = in the general equation, and change all the figns 


{which ftill preferves it == 0), and we obtain 
D E Siete Be 
gat git aroaye eh took 


Py sh ea ae i YRC EY 
By this equation we are to find Zo or the radius of the 


anterior furface of the flint-glafs. The equation is of this 


form px?-+g«-+r = 0, and we muft again make s = f. 


B 


D 
and 2 == | Wherefore « So @ and ¢ = ret y (— 


4 
A 


— G7 
1 
a! 
It may be worth while to take a particular cafe of this 
condition. Suppofe the crown glafs to be of equal convexi- 
ties on both fides. This has fome advantages: We can tell 
with precifion whether the curvatures are precifely equal, 
by meafuring the focal diftance of rays reflected back trom 
its pofterior furface. Thefe diftances will be precifely equal. 
Now it is of the utmoft importance in the conftruétion of 
an objet-glafs which is to correct the fpherical aberration, 
that the forms be precifely fuch as are required by our for- 
mul. 
In this cafe of a lens equally convex on both fides 
I 


_— E). Then, finally, 


— 


ged aes 


=— si 


tet 


Subftitute this value for ; in the 
B Cc D 


Feel oe iyo Bes 30, and 
B 
“ Now change all the figns, 
A +B 
1,360 


fa 


3 2° 
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general equation —; — 


ro ae 
then ~~ <= ——-; ++ becomes 
a2 ae 
Se 
and we have =, + = = 0, by which we 
0,526 
aoe — 0,6044 
— 0,526 


Wicuslect Saseee _ 060445 
Then s = 1,360 » = 0,3867, and #= ae 
=— 0,4444. Then — 3s = 0,19335 7 5° 0,0374; 


and 4/3 S*—#= = 0,6941 ; fo that “ = 91939 <t 


are to find a’. This in numbers is 


sa Oo 


©;6941. This gives two real roots, viz. 0,8874, and 
—0,5008. If we take the firlt, we fhall have a convex 
anterior furface for the flint-glafs, and confequently a very 
deep concave for the pofterior furface. We therefore take 


. the fecond or negative root — 0, 5008. 


We find i as. before, by the equation j = “ +u = 
©,1046, which will give a large value of J. — 


{334 ] 


We had 


and 


Is P eee 
and “p is the fame as in the former cafe, viz, 0,3603. 


Having all thefe reciprocals, we may find a, 5, a, , and 
P ; and then dividing them by P, we obtain finally 
“@ 0, 3206 


b 
fl 


LEAL HEAL 


bs) 


By comparing this object-glafs with the former, we. may 
remark, that diminifhing a a little increafes 4, and in this 
refpe& improves the lens. It indeed has diminifhed 0’, but 
this being already confiderable, no inconvenience attends this 
diminution. But we learn, at the fame time, that the advan- 
tage muff be very {mall ; for we cannot diminifh a much more, 
without mnaking it as {mall as the {mallet radius of the ob- 
ject-glais. ‘Uhis proportion is therefore very near the maxi- 
mum, or beft poffible ; and we know that in fuch cafes, even 
confiderable changes in the radii will make but {mall changes 
in the refult: for thefe.reafons we are difpofed to give a 
ftrong preference to the firft conftru€tion, on account of the 
other advantages which we fhowed to attend st. oy 

As another example, we may take a cafe which is very 


- nearly the general practice of the London artilts. ‘l‘he ra- 


dius of curvature for the anterior furface of the convex 
crown-glafs is iths of the radius of the polterior furface, fo 
that b= %. ‘Chis being introduced into the determinate 
equation, gives 
Ame 162080 a) = — 0,3443 
b =— 00,3526 bam. 35,1474 
As another condition, we may fuppofe that the fecond 
or flint-glafs is of a determined form. 
This cafe is folved much in the fame manner as the for 


; ' I 
mer. Taking 4 to reprefent the ratio of a’ and b, we have 5 
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This value being fubftituted in the general 
B C 


; D ¢ ; A 
equation Sar ot a -+- E =o, gives us = 


B i) 8 
i ee ae Fae 


— 
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This gives for 


= O, 


B 
the final equation x?bseex to, s =_> and ¢ = 
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a st—t. 


We might here take the particular cafe of the flint-glafs 


oo 
== 


I 
being equally concave on both fides. Then, becaufe = 


eg 


= 
as 


— u, and in the cafe of equal concavities “ 


it is fufficient to put — This being done, the 


A 


equation becomes Pag 


i B 
gives s = > and t= 
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We imagine that thefe cafes are fuffictent for thowing 
the management of the general equatign; and tha example of 
the numerical folution of the firft caie affords inftances of 
the only niceties which oceur in the procefs, viz. the proper 
employment of the: pofitive and negative: quantities. 

We have oftener than once obferved, that the formula ig 
not perfectly accurate, aod that in very large apertures er- 
rors will remain, It is proper therefore, when we have: ob- 
tained the form of a compound objeét-glafs, to calculate tri- 
gonometrically the progrefs of the light through it; and if 
we find a confiderable aberration, either chromatic or {phe- 
tical, remaining, we muft make fuch changes in the curva- 
tures as will corre&t them. We have done this for the firlt: 
example ; and we find, that if the focal diftance of the com- 
pound obje&t-glafs be 100 inches, there remains of the fphe- 
rical aberration nearly 7oth of an inch, andthe aberration 
of colour is over corrected above th of an inch. The firit 
aberration has been diminifhed about 6 times, and the other 
about 30 times. Both of the remaining errors will be di- 
minifhed by increafing the radius of the inner furfaces. 
This will diminifh the aberration of the crown-glafs, and 
will diminifh the difperfion of the flint more than that of 
the crown. But indeed the remaining error is hardly worth 
our notice. 

It is evident to any perfon converfant with optical difeuf- 
fions, that we fhall improve the correétion of the {pherical 
aberration by diminifhing the refraétions. If we employ. 
two lenfes for producing the convergency of the rays to a 
real focus, we fhall reduce the aberration to jth. ‘There- 
fore a better achromatic glafs will be formed of three lenfes, 
two of which are convex and of crown-glafs, The refrac. 
tion being thus divided between them, the aberrations are 
leffened, There is no occafion to employ two concave lenfes 
of flint-glafs ; there is even an advantage in ufing one. The 
aberration being confiderable, lefs of it will ferve for correc- 
ting the aberration of the crown-glafs, and therefore fuch 
a form may be feleéted as has little aberration. Some light 
is indeed loft by thefe two additional furfaces ; but this. is 
much more than compenfated by the greater apertures which 
we can venture to give when the curvature of the furface is 
fo much diminifhed. We proceed therefore to 


The Conftruaion of a Triple Achromatic OljeG-gla/s. 


Ir is plain that there are more conditions to be affumed 
before we can render this a determinate problem, and that 
the inveftigation muft be more intricate. At the fame 
time, it muft give us a much greater variety of conftruc- 
tions, in confequence of our having more conditions necef- 
fary for giving the equation this determinate form. Our 
limits will not allow us to give a full account of all that 
may be done in this method, We fhall therefore content 
ourfelves with giviag one cafe, which will fufficiently point 
out the method of proceeding. We fhall then give the 
refults in fome other eligible cafes, as rules to artifts by 
which they. may conflruct {uch glaffes. 

Let the firft and fecond glafles be of equal curvatures on 
both fides ; the firft being a double convex of crown-glafs, 
and the fecond a double concave of flint-glafs. 

Still making 2 the unit of our calculus, we have in the 


firft place a= — b, = —a', = B. ‘Therefore 
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G Berry ie n 


I I 
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Therefore the €- 
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4 dm dm adm 
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The equality of the two curvatures of each lens gives : 
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Subftituting thefe values in the equation (p. 351. col. 2. 
par. 5.), we obtain the three formule, 
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Now arrange thefe quantities according as they are cas 


efficients of nm and of = or independent quantities. Let 
the coefficient of = be A, that of =, be B, and the in. 
dependent quantity vi C, we have 
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Our equation now becomes — 
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~ This reduced to numbers, by computing the values of the 


a 1,207 
cocfficients, is —y-— at 
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This, dixie by 1,312, gives s=>— 0,92; and t= 
024823 —$5 = 0,465 357 = 0,2116; and v2. sos 
= ch 0,678. 

And, finally, = = 0546 =& 0,6781. 


This has twe roots, viz, 0,2181 and —1,1381. The 
laft would give-a very {mall radius, and is vere ae 


Now, proceeding with this value Pee aa and the =, we 


et the other radius 6”, and then, by means of uv’, we get 
g y g 


the other radius which is common to the four furfaces, . 


Then, by. ss a ce’, we get the value of P. 


The radii being all on the feale of which a is the unit, 
they muft be divided by P to obtain their value on the 
fcale which has P for its unit. This will give us 
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Tolehhene, 


Telefcope. 


Ease 1. 


perfion were carefully taken ; but there is great diverfity, Telefcop 


£. 

This is not a very good form, becaufe the laft furface has 

too great curvature. 
_ We thouzht it worth while to compute the curvatures 
for a cafe where the internal furfaces of the lenfes coincide, 
in order to obtain the advantages mentioned on a former oc- 
eafion. The form is as follows: 

The middle lens is a double concave of flint-glafs ; the 
laft lens is of crown-glafs, and has equal curvatures on both 
fides. The following table contains the dimenfions of the 
glaffes for a variety of focal diftances. ‘ihe firft column 
contains the focal diftances in inches; the fecond contains 
the radii of the firft furface in inches; the third contains 
the radii of the pofterior furface of the firft lens~ and ante- 
rior furface of the fecond; and the fourth column has the 
radii of the three remaining furfaces. 

a b, a! 

9525 6,17 
18,33 12,25 
27533 18,25 
36542 24533 
45242 39533 
5455 36,42 
6395 4255 
72,6 48,5 
81,7 54,58 114,42 
927 60,58- (27,17 

We have had an opportunity of trying glaffes of this 
conftruétion, and found them equal to any of the fame 
length, although executed by an artift by no means excel- 
lent in his profeffion as a glafs-grinder. This very circum- 
fiance gave us the opportunity of feeing the good effects of 
interpofing a tranfparent fubftance between the glaffes. We 
put fome clear turpentine varnifh between them, which-com- 
pletely prevented all reflection from the internal furfaces. 
Accordingly thefe telefcopes were furprifingly bright; and 
although the roughnefs left by the firit grinding was very 
perceptible by the naked eye before the glafics were put 
together, yet when joined in this manner it entirely difap- 
peared, even when the glaffes were viewed with a deep 
magnifier. 

‘The aperture of an obje@-glafs of this conftruction of 30 
inches focal diffance was 32th inches, which is conliderably 
more than any of Mr Dollond’s that we have feen. 

If we fhould think it of advantage to make all the three 
tenfes ifofceles, that’ is, equally curved on both furfaces, the 
general equation wil give the following radii : 

a= + 0,639 a’ = —0,5285 a’ = + 0,6413 
b= —0,639. b= +4+0,5285 b" =— 0,6413 
This feems a good form, having large radii. 
Should we choofe to have the two crown-glafs lenfes 
Wofceles and equal, we muft make 
a= + 0,6412 a’ = — 0,5227 
b=— 0,6412 Y= + 0,5367 
This form hardly differs from the laft. 

Our readers will recolle& that all thefe forms proceed on 
certain meafures of the refractive and difperfive powers of 
the fubftances employed, which are exprefled by m, m', dm, 
and dm': and we may be affured that the formule are fufh- 
ciently exa€i, by the comparifon (which we have made in 
one of the cafes) of the refult of the formula and the trigo- 
nometrical calculation of the progrefs of the rays. The er- 
ror was but z.,th of the whole, ten times lefs than ano- 
ther error, which unavoidably remains, and will be con- 
fidered prefently. Thefe meafures of refraction and dif- 


b, a", bi 
12,75 
2595 
38,17 
52592 
63,58 
"76533 
89, 
191,75 


a!!= + 0,6412 
b'=— 0,6412 
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particularly in the flint-glafs. We are well informed that 
the manufacture of this article has confiderably changed of 
late years, and that it is in general lefs refractive and lefs 
difperfive than formerly. ‘Chis muft evidently make a change 
in the forms of achromatic glaffes. The proportion of the 
focal diftance of the crown-glaffes to that of the fliat muft 
be increafed, and this will Orealion a change in the curva- 
tures, which fhall corre& the fpherical aberration. We ex- 
amined with great care a parcel of flint-glafs which an ar. 
tilt of this city got lately for the purpofe of making achro: 
matic object. glaffes, and alfo fome very white crown-glafs 
made inLeith; and we obtained the following meafures : 
dene Ay Lc) dm Ms 


m' = 1,578 dm! 


= 0,64841. 


We computed fome forms for sla objet-glaffes made 
of thefe glaffes, which we fhall fubjoin as a fpecimen of the 
variations which this change of data will occafion. 

If all the three lenfes are’ made ifofceles, 
a’ = — 0,474 
= +9474 

Or 


we have 


al = + 0,502 
b" == — 0,502 


a=+0,796 
b= — 0,796 ; 
dis) Oy504. @! = — 0,475 a’ = +0,793 

bu=—0,504 b= 0,475 = — 793 

If the middle lens be ifofceles, the two crown-glafs lenfes 
may be made of the fame form and focal diftance, and pla. 
ced the fame way. This will give us 

@=+0,705 a@=—0,475 a) =+ 0,705 

b= — 0,547 = + 9475 b =— 0,547 

NV. B. This conftruGtion allows a much better form, if the 
meafures of refra€tion and difperfion are the fame that we 
ufed formerly. For we thall have 

a=-+ 0,628 a’ =— 0,579 a’ = + 0,628 
b=—0,749 %U=-+0,579 b= —0,749 
And this is pretty near the praétice of the London opti- 

cians. 

We may here obferve, upon the whole, that an amateur 
has little chance of fucceeding in thefe attempts. The di- 
verfity of glaffes, and the uncertainty of the workman’s 
producing the very curvatures which he intends, is fo great, 
that the object-glafs turns out different from our expecta- 
tion. The artilt who makes great numbers acquires a pretty 
certain guefs at the remaining error ; and having many len- 
fes, intended to be of one form, but unavoidably differing a 
little from it, he tries feveral of them with the other two, 
and finding one better than the reft, he makes ufe of it to 
complete the fet. 

'Vhe great difficulty in the conftruétion is to find the ex- 
act proportion of the difperfive powers of the crown and 
flint glafs. The crown is pretty conftant; but there is 
hardly two pots of flint-glafs which have the fame difperfive 
power. Even if conftant; it is difficult to meafure it accu- 
rately ; and an error in this greatly affects the initrument, 
becaufe the focal diftances of the lenfes muit be nearly as 
their difperfive powers. The method of examining this 
circumftance, which we found moft accurate, was as fol- 
lows: 

The fun’ slight, or that of a brilliant lamp, paffed through 
a {mall hole in a board, and fell on another board pierced 
alfo with a {mall hole. Behind this was placed a fine prifm 
A (fiz. 10.), which formed a {peétrum KOV on a {creen 
pierced with a fmall hole. Behind this was placed a prifm 
B of the fubitance under examination. The ray which was 
refracted by it fell on the wall at D, and the diftance of its 
illumination from that point to C, on which an unrefraéted 
ray would have tallen, was carefully meafured. This fhow- 
ed the retraction of that colour. ‘Then, in order that we 
might be certain that we always compared the refraction . 

the 


elefcope. 
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the fame precife colour by the different prifms placed at B, 


“we marked the precife pofition of the prim A when the 


ray of a particular colour fell on the prifm B. This was 
done by an index AG attached to A, and turning with it, 
when we caufed the different colours of the fpectrum form- 
ed by A to fall on B. Having examined one prifm B with 
refpe& to all the colours in the fpectrum formed by A, we 
put another B in its place. ‘Then bringing A to all its for- 
mer pofitions fucceffively, by means of a graduated arch 
HGK, we were certain that when the index was at the fame 
divifion of the arch it was the very ray which had been 
made to pafs through the firft prifm B in a former experi- 
ment. We did not folicitoufly endeavour to find the very 
extreme red and violet rays; becaufe, although we did not 
learn the whole difperfions of the two prifms, we learned 
their proportions, which is the circumftance wanted in the 
conftru@tion of achromatic glafles. It is in vain to attempt 
this by meafuring the fpectrums themfelves ; for we cannot 
be certain of fele€ting the very fame colours for the compa- 
rifon, becaufe they fucceed in an infenfible gradation. 

The intelligent reader will readily obferve, that we have 
hitherto proceeded on the tuppofition, that when, by means 
of contrary refrations, we have united the extreme red and 
violet rays, we have alfo united all the others. But this is 
quite gratuitous. Sir Ifaac Newton would, however, have 
made the fame {uppofttion ; for he imagined that the diffe- 
rent colours divided the fpeétrum formed by all fubitances 
in the proportions of a mufical canon. ‘this is a miltake. 
When a fpeétrum is formed by a prifm of crown-glafs, and 
another of precifely the fame length is formed by the fide of 
it by a prifm of flint-glats, the confine between the green 
and blue will be found precifely in the middle of ‘the firft 
fpeGtrum, but in the fecond it will be confiderably nearer to 
the red extremity. In fhort, different fubltances do not 
difperfe the colours in the fame proportion. 

The effe@ of this irrationality ({o to call it) of difperfion, 
will appear plainly, we hope, in the following manner: Let 
A (fig.9. A) repreient a {pot of white folar liyht falling per- 
pendicularly on 2 wall. Suppofe a prifm of common glais 
placed behind the hole through which the light 1s edmitted, 
with its refraGing an,le facing the left hand. Ir will refract 
the beam of light to the right, and will at the fame time 
difperfe this heterogeneous liyht into its component rays, 
carrying the extreme red ray trom A to R, the extreme 
orange from A to O, the extreme yellow from A to W 5 &e. 
and will form the ufual prifmatic {peQ@rum ROYGBPVC. 
If the whole length RC be divided into 1oco parts, we 
fhall have (when the whole refra€tion AR is {mall) RO 
very nearly 125, RY=200, RG=333, RB=500, RP= 
667, RV=778, and RC=10003 this being the propor- 
tion obferved in the differences of the fines of refraction by 
Sir Lfaac Newton. 

Perhaps a refracting medium may be found fuch, that a 
prifm made of it would refraét the white light from A’, in 
the upper line of this figure, in fuch a manner that a {pec- 
trum R'OYG'B/PVC fhall be formed at the fame di- 
ftance from A’, and of the fame length, but divided in a dif- 
ferent proportion. We do not know that fuch a medium 
has been found; but we know that a prifm of flint-glafs 
has its refraGtive and difperfive powers fo conftituted, that 
if A’H’ be taken about 4d of AR, a {pot of white light, 
formed by rays falling perpendicularly at H, will be fo re- 
frated and difperfed, that the extreme red ray will be car- 
ried from H! to R’, and the extreme violet from 11’ to C’, 
and the intermediate colours to intermediate points, forming 
a {peétrum refembling the other, but having the colours more 
conftipated towards R’, and more dilated towards C ; fo 
that the ray which the common glafs carried to the middle 
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point B of the fpetrum RC is now in a point B’ of the 
{pectrum R'C’, confiderably nearer to R’. 

Dr Blair has found, on the other hand, that certain fluids, 
particularly fuch as contain the muriatic acid, when formed 
into a prifm, will refra& the light from H” (in the lower 
line) fo as to form a fpeétrum R’C" equal to RC, and as 
far removed from A” as RC is from A, but having the co- 
lours more dilated toward R”, and more conftipated to- 
ward C, than is obferved in RC; fo that the ray which was 
carried by the prifm of common glafs to the middle point 
B is carried to a point B”, confiderably nearer to C’. 

Let us now fuppofe that, inftead of a white fpot at A, 
we have a prifmatic fperum AB (fig. 9. B), and that the 
prifm of common glafs is applied as before, immediately be- 
hind the prifm which forms the fpectrum AB. We know 
that this will be refra¢ted fidewife, and will make a fpeétrum 
ROYGBPC, inclined to the plane of refraétion in an angle 
of 45°; fo that drawing the perpendicular RC’, we have 
RC’=C'C. 


Telefcope. 
Newer prerec! 


We alfo know that the prifm of flint-glafs would refrac 


the fpeétrum formed by the firft prifm on EHF, in fuch a 
manner that the red ray will go to R,/the violet to C, and 
the intermediate rays to points 0, y, g, 6, p, v, fo fituated 
that O'o is = RO’ of the other figure ; Yy is = R’ Y' of 
that figure, Gg = R’/G, &c. Thefe points muft there- 
fore lie in accurve RoygdpvC, which is convex toward 
the axis R'C’. 


In like manner we may be affured that Dr Blair’s fluid: 


will form a fpe@trum Ro’y’' g' bp’, v' C, concave toward 
RC. 


Let it be obferved by the way, that this is a very good” 
method for difcovering whether a medium difperfes the light: 


in the fame proportion with the prifm which is employed 
for forming the firft fpeétrum AB or EF. It difperfes in 
the fame or in a different proportion, according as the ob- 
lique fpeétrum is ftraizht or crooked; and the exact propor 
tion correfponding to each colour is had by meafuring the 
ordinates of the curves R&C or RUC. 


Having formed the oblique fpe@rum RBC by a prifm of 


common glafs, we know that an equal. prim of the fame 
glafs, placed in a contrary.pofition, will bring back all the 
rays from the {pectrum RBC to. the fpeftrum AB, laying 
each colour on its former place. 

In like manner, having formed the. oblique fpe&rum 


RG bya prifm of flint-ylafs, we know that another prifm. 


of flint-glais, placed in the oppolite direction, wall bring all 
the rays back to the fpeQrum EHF. 


But having formed the oblique {pe€trum- RBC bya prifm, 


of common gilafs, if we place the flint-glafls prifm in the cons 


trary pofition, it will bring the colour R back to E, and. 
the colour C to F; but it will not bring the. colour B to. 


H, but to a point 4, fuch that.B/ is equal to JH, and 6 B 
to 4H. In like manner,.the other colours will not be 
brought back to the ftraight: line EHF, but to a curve 
EA F, forming a crooked {pectrum. 


In like manner, the fluids difcovered by Dr Blair, when: 


employed to bring back the oblique fpeStrum RBC formed 
by common gla{s, will bring its extremities back to E and 
F, and form the crooked fpeCtrum E#’ I’ lying beyond 
BHE. 

‘This. experiment evidently gives us another method for 
examining the proportionality of the.difperfion of different 
fubftances. 

Having, by common glafs, brought: back the oblique 
{pe€trum formed by common glafs to its natural. place AB, 
{uppofe the original fpe¢trum at AB to contract gradually 
(as Newton has made it do by means of a lens), it is plain 
that the, oblique fpeGtrum will alfo contra&, and fo will the 
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fecond . 
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The ¢effe& will be equivalent to a gradual 
comprefiion ef the whole fause, by which the parallel lines 
AR and BC gradually approach, and at laft unite. 

In like mauner, when the oblique fpe@rum formed by 
flint-glafs is breught back to EHF by a flint-gla(s prifm, 
and the figure compreffed in the fame gradual manner, all 
the colours will coalefce into a white fpot. 

But when fiint-glafs is employed to bring back the ob- 
lique fpe&irum formed by common glafs, it forms the crook- 
ed {peCtrum EAF. Now let the figure be compreffed, 
‘The curve E45 F will be doubled down on the line H h, and 
there will be formed a compound fpe&trum H A, quite un- 


dike the common {pe&trum, being purple or claret coloured 


at H by the mixture of the extreme red and violet, and 
green edsed with blue. at 4 by the mixture of the green 
and bluc. The fluid prifms would in like manner forma 
fpeftrum of the fame kind on the other fide of H. 

‘This is precifely what is obferved in achromatic obje@- 
giaffes made of crown-glafs and flint; for the refraGion 
from A to R correfponds to the refra@tion of “the convex 
crown-vlafs ; and the contrary refraétion from R to E cor- 
zefponds to the contrary refraGtion of the concave flint- 
glais, which ftill leaves a part of the firft refraction, produ- 
cing a convergence to the axis ef the telefcope. It is found 
to give a purple or wine coloured focus, and within this a 
green one, and between thefe an imperfe& white. Dr Blair 
found, that when the eye-glafs was drawn out beyond its 
proper diftance, a flar was furrounded by a green fringe, by 
the green end of the fpeGrum, which croffed each other 
within the focus; and when the eye-glafs was too near-the 
object-giafs, the ftar had a wine-coloured fringe. The green 
rays were ultimately moft refra&ted. WN. B. We fhould ex- 


pe& the fringe to be of a blue colour rather than a green. 
But this ts eafily explained: The extreme violet raya are 


very faint, fo as hardly to be fenfible; therefore when a 
compound glafs is made as achromatic as poffible to our 
fenfes, in all probability-(nay certainly) thefe almoft infen- 
fible violet rays are left out, and perhaps the extreme co. 
lours which are united are the 1ed and the middle violet 
rays. ‘This makes the green to be the mean ray, and there- 
fore the moft eutftanding when the difperfions are not pro- 
portional. 
Dr Blair very properly calls thefe fpe€&trums, H/ and HA’, 


Secondary /peGrums, and feems to think that he is the firft 


who has taken-notice of them. But Mr Clairault was too 
accurate a mathematician, and too careful an obferver, not 
to be aware of a circumftance which was of primary confe- 
quence to the whole inquiry. He could not but obferve 
that the fuccefs refted on.this very particular, and that the 
proportionality of difperfion was indifpenfably neceffary. 

This fubject was therefore touched on by Clairault ; and 
fully difcufled by Bofcovich, firft in his Differtations pub- 
Iithed at Viewna in 1759; then in the Comment. Bononien/is ; 
and, laftly, in his Opu/cula, pnblithed in 1785. Dr Blair, in 
his ingenious. Differtation on Achromatic Glafles, read to 
the Royal Society of Edinburgh in 1793, feems not to 
have known of the labours of thefe writers; {peaks of it as 
anew difcovery; and exhibits fome of the confequences of 
this principle in a fingular point of view, as fomething very 
paradoxical and inconfiftent with the ufually received no- 
tions on thefe fubje&ts. But they are by no means fo. We 
are, however, much indebted to his ingenious refearches, 
and his fucceféful endeavours to find fome remedy for ihis 
imperteGtion of achromatic glafles. Some of his contri 
vances are exceedingly ingenious ; but had the Doétor con- 
fulted thefe writers, he would have faved himfelf a good deal 
of trouble. 
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\efcope.: feeond. fpeGirum at AB; and it will at laf coalefee into a 
™-white fpot. 
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Bofcovich thows how to unite the two. extremes with the 'Teleftop z 


moft outitanding eolour of the fecondary fpe@rum, by 
means of a third fubftance. When we haye done this, the 
aberration eccafioned by the fecondary fpeGrums mutt be 
prodigioufly diminifhed; for it is evidently equivalent ta 
the union. of the points H and 4 of our figure. Whatever. 
caufe produces this muft diminifh the curvature of the arches 
Ei 4 and 4¥F: but even if thefe. curvatures were not dimis 
nifhed, their greateft ordinates cannot exceed qth of Hé; 
and we may fay, without hefitation, that by uniting the 
mean or moft outftanding ray with the two extremes, the 
remaining difperfien will be as much lefs than the uncor. 
rected colour of Dollond’s achromatic glafs, as this is lefe 
thae four times the difperfion of a common objet-glafs. It 
mut therefore be altogether infenfible. 

Bolcovich afferts, that it is not poffible te unite more 
than two colours by the oppofite refraction of two fub- 
ftances, which do not difperfe the light in the fame propors 
tions. Dr Blair makes light of this affertion, as he finds it 
made in general terms in the vague and paltry extra@ made 
by Prieftley from Bofcovich in his Eflay on the Hiftory of 
Optics ; but had he read this author in his own differta. 
tions, he would have feen that he was perfe@tly right. Dr 
Blair, however, has hit on a very ingenious and effetuah 
method of producing this union of three colours. In the 
fame way as we correét the difperfion of a concave lens of 
crown-olafs by the oppofite difperfion of a concave lens of 
flint-plafs, we may correét the fecondary difperfion of an 
achromatic convex lens by the oppofite fecondary difperfion 
of an achromatic concave lens. But the intelligent reader 
will obferve, that this union does not contradi&t the afler= 
tion of Bofcovich, becaufe it is necefursly produced by. means 
of three refra€ting fubftances. 

The moft effential fervice which the public has received 
at the hands of Dr Blair is the difcovery of fluid mediums 
of a proper difperfive power. By compofing the lenfes of 
fuch fubftances, we are at once freed trom the irregulas 
rities in the refra¢tion and difperfion of flint-glafs, which 
the chemifls have not been able to free it from. In whats 
ever way this glafs is made, it confifts of parts which differ 
both in refraétive and difperfive power ; and when taken up 
from the pot, thefe parts mix in threads, which may be dif- 
feminated through the mats in any degree of finenefs. But 
they ftill retain their properties ; and when a piece of flint. 
glafs has been formed irto a lens, the eye, placed in its fo- 
cus, fees the whole furface occupied by gliftening threads or 
broader veins running acrofs it. Great rewards have been of 
fered for removing this defe&, but hitherto to.no purpofe, 
We beg leave to propofe the following method: Let the 
glafs be reduced to powder, and then melted with a great 
proportion of alkaline falt, fo as to make a liquor filicum. 
When precipitated from this by an acid, it muft be ina 
ftate of very uniform compofition. If again melted inte 
glafs, we fhould hope that it would be free from this. dee 
fe&; if not, the cafe feems to be defperate. 

But by ufing a fluid medium, Dr Blair was freed from 
all this embarraffment ; and he acquired another immenfe 
advantage, that of adjufting at pleafure beth the refractive 
and difperfive powers of his lenfes. In. folid lenfes, we do 
not know whether we have taken the curvatures fuited to 
the refractions till our glafs is finifhed ; and if we have mif- 
taken the proportions, all our labour is lof. But when 
fluids are ufed, it is enough that we know nearly the re. 
fraGtions. We fuit our focal diftances to thefe, and then 
fele&t our curvatures, fo as to remove the aberration. of fix 
gure, preferving the focal diftances. Thus, by- properly 
tempering. the fluid mediums, we bring the lens to. agree 

precifely 


plefeope. 
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precifely with the theory, perfe@dy achromatic, aid the 
aberration of figure as much correGted as is poffible. 

Dr Blair examined the refraQiive and difperfive powers 
of a great variety of fubftances, and found great varietiés in 
their aGtions on the different colours, ‘This is indeed what 
every well informed naturalift would expe&. There is no 
doubt now among naturalifts about the mechanical connec- 
tion of the phenomena of nature; and all are agreed that 
the chemical ations of the particles of matter are perfectly 
like in kindto the aGion of gravitating bodies; that all 


thefe phenomena are the effeéts of forces like thofe which | 
we call attraGtions and repulfions, and which we obferve in- 


magnets and eleGtrified bodies; that light is refracted by 
forces of the fame kind, but differing chiefly in the {inall ex- 
tent of their {phere of adtivity. 
this way will expeét, that as the aétions of the fame. acid 
for the different alkalis are different in degree, and as the 
different acids have alfo different aétions on the fame alkali, 
jn like manner different fubftances differ in their general re- 
fraétive powers, and alfo in the proportion of their ation 
on the different colours. Nothing is more unlikely there- 
fore than the proportional difperfion of the different co: 
Jours by different fubftances} and it is furprifing that this 
inquiry has been fo long delayed. It is hoped that Dr 
Blair will oblige the public with ap account of the experi- 
ments which he has made. his will enable others to cos 
operate inthe improvement of achromatic glafles. We can- 
not derive much knowledge from what he has already pub- 
Jifhed, becaufe it was chiefly with the intention of giving a 
popular, though not an accurate, view of the fubje@. The 
conftru@tions which are there mentioned are not thoie which 
he found moft effe&ual, but thofe which would be moift 
eafily underftood, or demonftrated by the flight theory 
which is contained in the diflertation; befides, the manner 
of expreffing the difference of refrangibility; perhaps cho- 
fen for its paradoxical appearance, does not give us a clear 
notion of the charatteriftic differences of the fubftances ex- 
amined. 'Thofe rays which are ultimately moft deflected 
from their dire¢tion, are faid to have become the moft re- 
frangible by the combination of different fubftances, al- 
though, in all the particular refra€tions hy which this effect 
is produced, they are lefs refraéted than the violet light. 
We can juft gather this much, that common glafs difperfes 
the rays in fuch a manner, that the ray which is in the con- 
fine of the green and blue occupies the middle of the prif: 
matic fpeGtrum; but in gilaffes, and many other fubftances, 
which are more difperfive, this ray is nearer to the ruddy 
extremity of the fpeétrum. While therefore the flraight 
line RC’ (fig. 9. B) terminates the ordinates O o', YY’, Ge, 
&c. which reprefent the difperfion of common glafs, the 
ordinates which exprefs the difperfions of thefe fubftances 
are terminated by acurve paffing through R and C’, but 
lying below the line RC’. When therefore parallel hete- 
rogeneous light is made to converge to the axis of a con+ 
vex lens of common glafs, as happens at F in fi. 5. C, 
the light is difperfed, and the violet rays have a fhorter fo- 
cal diftance. If we now apply a concave lens of greater 
difperfive power, the red and violet rays are brought to one 
focus F’; but the green rays, not being fo much refraéted 
away from F, are left behind at 7, and have now a fhorter 
focal diftance. But Dr Blair afterwards found that this 
was not the cafe with the muriatic acid, and fome folutions 
in it. He found that the ray which common glafs caufed 
to occupy the middle of the {peétrum was much nearer to 
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the blue extremity wher refra@ted by-thefe Huids. There. Teleopr, 
fore 4 conéave lens formed of fuch- fluids whith unitéd the “VO” 


One who views things in 
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red and violet. rays in F’, refraéted the yrreen tays to /. 

Having obferved this, it was an-obvious conjecture, that 
a mixture of fome of thefe fluids might produce a medium, 
whofe action on the intermediate rays fhould have the fame 
proportion that is cbferved on common elafs; or that two 
of them might be found which formed fpectra fimilarly di- 
vided, atid yet differing fufficiently in difpe¥five power to- 
enable us to deftroy the difperfion by contrary refraction’, 
without déftroyitiz the whole refraction. Dr Blair accord- 
ingly found a mixture of folttions of ammoniacal and mer-. 
curial falts, and allo fome other fubflances, which produced 
difperfions proportional to that of glafs, with refpe@ to the 
different colours. 

And thas has the refult of this intricate and laborious it~ 
veftization correfponded to his utmoft wifhes. He has pre-- 
duced achromatic telefcopes which feem as perfe&t as thé 
thing will admit of; for he has been able to give them fuck 
apertures, that the ‘acorrigib/e aberration ariing from thé 
{pherical furfacés becomes a fenfible quantity, and precludes. 
farther amplification by the eye-glafles. We have exami- 
ned oné of his teléfcopes: The focal diftance of the object. 
glefs did not exceed 17 inches, and the aperture was fully 
3i inches. We viewed fome fingle and double ftats and 
fomé common objets with this telefcope ; and found, that 
in magnifying power, brightnefs, and diftin€nefs, it was ma- 
nifeftly fuperior to oné of Mr Dollond’s of: 42 inches fo-- 
cal length. It alfo gave us an opportunity of admiring thé 
dexterity of the London artifts, who could work the glaffes- 
with fuch accuracy. We had moft diftinG vifion of a ftar- 
when ufing an erecting eye-piece, which made this telefcope 
magnify more than a hundred times ; and we found the field 
of vifion as uniformly diftin& as with Dollond’s.42 ineh te- 
lefcope magnifying 46 times. The inteligent'reader matt: 
admire the nice figuring and. centering of the very deep 
eye-glaffes which are neceffary for this amplification.. 

It is to be hoped that Dr Blair will extend his views té> 
glafes of different compofitions, and thus give. us objet. 
glaffes which are. folid ; for thofe compoted of fluids have 
inconveniences. which will hinder them from coming into 
general ufe,. and will confine them te the mufeums of phi- 
lofophers. We imagine that antimonial glaffes bid fair to. 
an{wer this purpofe, if they could be made free of colour, 
fo as to tranfmit enough of light. We recommend this dif- 
fertation to the careful perufal of our readers. Thofe whe» 
have not made themfelvés much acquainted with the delicate- 
and abftrufe theory of aberrations, will find it exhibited in fuch 
a popular form as will enable them to underftand its ceneral” 
aim; and the well-informed reader will find many curious: 
indications of inquiries and difcoveries yet to be made. 

We now proceed to confider the eye-glaffes or glaf%es of 
telefcopes. The proper conftruétion of an eye-piece is not 
lefs effential than that of the obje@-glafs. But our limits. 
will not allow us to treat this fubje@ in the fame detail; . 
We have already extended this article to a great length, . 
becaufe we do not know of any performance in the Enolifh 
language which will enable our readérs to underftand the 
conftruGtion of achromatic telefcopés ; an invention which 
refleéts honour on our country, and has completed the dif- 
coveries of our illuftrious Newton. Our readers will find 
abundant information in Dr Smiths Optics concerning the. 
eye-glaffes, chiefly deduced from Fluyghen’s fine theory of 
aberration (a). At the fame time, we muft again pay Mr- 

Dollond - 


(4) While we thus repeatedly {peak of the theory of fpherical aberration as coming from Mr Huyghens, we muft not: 


omit. 
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Telefcope. Dollond the merited compliment of faying, that he was the 


firft who made any fcientific application of this theory to 
the compound eye-piece for ereGting the objet. His eye- 
pieces of five and fix glaffes are very ingenious reduplica- 
tions of Huyghens’s eye-piece of two glaffes, and would pro- 
bably have fuperfeded all others, had not his difcovery of 
achromatic object-glafles caufed opticians to confider the 
chromatic difperfion with more attention, and pointed out 
methods of correéting it in the eye-piece without any com- 
pound eye-glaffes. ‘They have found that this may be more 
conveniently done with four eye-glaffes, without fenfibly di- 
minifhing the advantages. which Huyghens fhowed to re- 
fult from employing many {mall refraGtions inftead of a lef- 
fer number of great ones. As this is a very curious fubje&, 
we fhall give enough for making our readers fully acquaint- 
ed with it, and content ourfelves with merely mentioning 
the principles of the other rules for conitructing an eye- 
niece. 

r Such readers as are lefs familiarly acquainted with op- 
tical difcuffions will do well to keep in mind the following 
confequences of the general focal theorem (Optics n° 141. 
Cor. 5.). 

If AB (fig. 10. B) be a lens, Ra radiant point or focus 
of incident rays, and a the focus of parallel rays coming 
from the oppofite fide ; then, 

1. Draw the perpendicular aa’ to the axis, meeting the 
incident ray in a’, and a! A to the centre of the lens. The 
refracted ray BF is parallel to a A: for Ra’:a'A (= 
Ra:aA) = RB: BF (= RA: AF), which is the focal 
theorem. 

2. An oblique pencil BP4 proceeding from any point P 
which is not in the axis, is colleéted to the point f, where 
the refracted ray BF cuts the line PA f/ drawn from P 
through the centre of the lens: for Pa :a A=PB: Bf, 
which is alfo the focal theorem. 

The Galilean telefcope is fufceptible of fo little improve- 
ment, that we need not employ any time in illudrating its 
»performance. ‘ 

The fimple aftronomical telefcope is reprefented in fig. r1. 
‘The beam of parallel rays, inclined to the axis, is made to 
converge to a point G, where it forms an image of the low- 
eft point of a very diftant obje&. Thefe rays decuflating 
from G fall on the eye-glafs ; the ray from the loweft point 
B of the object-glafs falls on the eye-glafs at 4; and the 
ray from A falls ona; and the ray from the centre O 
falls on 0. Thefe rays are rendered parallel, or nearly fo, 
by refraction through the eye-glafs, and take the direétion 
bi,ol,ai. If the eye be placed fo that this pencil of pa- 
rallel rays may enter it, they converge to a point of the re- 
tina, and give diftinét vifion of the loweft point of the ob- 
ject. It appears inverted, becaufe the rays by which we fee 
its loweft point come in the dire&tion which in fimple vifion 
is connected with the upper point of an objeG. They 
come from above, and therefore are thought to proceed 
from above. We fee the point as if fituated in the direc- 
tion Io. In like manner the eye placed at I, fees the upper 
point of the obje& in the direction IP, and its middle in 
the direGtion IE. The proper place for the eye is I: if 
brought much nearer the glafs, or removed much farther 
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from it, fome, or the whole, of this extreme pencil of rays Telefcopé 
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will not enter the pupil. It is therefore of importance 
to determine this point. Becaufe the eye requires parallel 
rays for diftin¢t vifion, it is plain that F muft be the prin- 
cipal “focus of the eye-glafs. Therefore, by the common 


focal theorem (Oprrics, n° 141. Cor. 5.), OF : OE = 
OE : OI, or OF: FE = OE: EI. 

‘The magnifying power being meafured by the magnitude 
of the vifual angle, compared with the magnitude of the vi. 


Ip 


fual angle with the naked eye, we have 2-4, or 
oOp 


oOF “ 


the meafure of the magnifying power, This is very nearly 
7 OF OF 
ie eae 2 
As the line OE, joining the centres of the lenfes, and 
perpendicular to their furfaces, is called the axis of the tele- 
{cope, fo the ray OG is called the axis of the oblique pen- 
cil, being really the axis of the cone of light which has the 
object-glafs for its bafe. This ray is through its whole 
courfe the axis of the oblique pencil; and when its courfe 
is determined, the amplification, the field of vifion, the aper- 
tures of the glaffes, are all determined. For this purpofe 
we have only to confider the centre.of the object-glafs as a 
radical point, and trace the procefs of a ray from this point 


or 


through the other glaffes: this will be the axis of fome o- 


blique pencil. 

It is evident, therefore, that the field of vifion depends 
on the breadth of the eye-glafs. Should we increafe this, 
the extreme pencil will pafs through 1, becaufe O and I are 
{till the conjugate foci of the ecye-glafs. On the other 
hand, the angle refolved on for the extent or field of vifion 
gives the breadth of the eye-glafs. 

We may here obferve, by the way, that for all optical 
inftruments there muft be two optical figures confidered, 
‘I'he firft fhows the progrefs of a pencil of rays coming from 
one point of the object. The various focufes of this pencil 
fhow the places of the different images, real or virtual. 
Such a figure is formed by the three rays AG ai, OG ol, 
BG bi. 

The fecond fhows the progrefs of the axes of the different 
pencils proceeding through the centre of the obje@-glafs 
‘lhe focufes of this pencil of axes fhow the places where an 
image of the objeét-glafs is formed ; and this pencil deter- 
mines the field of vifion, the apertures of the lenfes, and the 
amplification or magnifying power. ‘The three rays OG oI, 
OFEI, OHPI, form this figure. 

See alfo fig. 17. where the progrefs of both fets of pencils 
is more diverfified, 

The perfeCtion of a telefcope is to reprefent. an object 
in its proper fhape, diftin@ly magnified, with a great held 
of vifion, and fufficiently bright... But there are limits to 
all thefe qualities; and an increafe of one of them, for the 
moft part, diminithes the reft. The brightnefs depends on 
the aperture of the object-glafs, and will increafe in the fame 
proportion (becaufe 77 will always be to AB in the pro. 
portion of EF to FO), till the diameter of the emergent 
pencil is equal to that of the pupil of the eye. Increafing 
the object-glais any more, can fend no more light ‘into the 
eye. But we cannot make the emergent pencil nearly fo 

‘large 
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‘omit giving a due fhare of the honeur ef it te Dr Barrow and Mr James Gregory. The firft of thefe authors, in his 
Optical Lectures delivered at Cambridge, has given every propofition which is employed by Huyghens, and has even 
profecuted the matter much further. In particular, his theory of oblique flender pencils is of immenfe confequence to 
the perfection of telefcopes, by fhowing the methods for making the image of an extended furface as flat as poffible. 


‘Gregory, too, has given all the fundamental propofitions in his Optica Promota. 
together, and treating it in a fyftem, has greatly fimplified it: and his 


But Huyghens, by taking the fubje& 
manner of viewing the principal parte of it is 


ancomparably more perfpicuous than the performances of Barrow and Gregory. 
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relefcope. larwe as this when the telefcope magnifies much ; for the 


great aperture of the obje¢t-glafs ,produces an indiftinét 
image at GF’, and its indiftincinels is magnified by the eye- 
giafs. 

A great field of vifion is incompatible with the tmie fhape 
of the object; for it is not ftriG@ly true that all rays flow- 
ing from O are refraéted to I. ‘Uhofe rays which go to the 
margin of the eye-glafs crofs the axis between E and I; 
and therefore they crofs it at a greater angle than if they 
pafled through I. -:Now had they really paffed through I, 
the object would have been reprefented in its due. propor- 
tions. ‘{herefore fince the angles of the marginal parts are 
enlarged by the aberration of the eye-glafs, the marginal 
parts themfelves will appear enlarzed, or the objet appear 
diftorted. Thus a chefs-board viewed through a reading 
glafs appears drawn out at the corners, and the ftraight lines 
are all changed into curves, as is reprefented in fig. 13. 

The circumftance which moft peremptorily limits the ex- 
tent of feld is the neceffary diftinctnefs. If the vifion be 
indiffinét, it is ufelefs, and no other quality can compenfate 
this defect. 'The diftortion is very inconfiderable in much 
larger angles of vifion than we can admit, and is unworthy 
of the attention paid to it by optical writers. ‘They have 
been induced to take notice of it, becaufe the means of cor- 
reCling it'in a confiderable degree are attainable, and afford 
an opportunity of exhibiting their knowledge ; whereas the 
indiftinétne{s which accompanies. a large field is a fubject of 
mott. difficult difeuflion, and has hitherto baffled all their 
efforts to exprefs by any intelligible or manageable formulz. 


Queque trafata nite/cere poffe 
De/perat relinguit. 


This fubje@ muft, however, be confidered. The image 
at GF of a very remote objeét is not a plain furface per- 
pendicular to,the axis of the telefeope, but is nearly fpheri- 
cal, having O for its centre. If a number of pencils of pa- 
rallel rays crofling each other in I fall on the eye-glafs, they 
will forma picture on the oppofite fide, in the focus F. 
But this picture will by no means be flat, nor nearly fo, but 
very concave towards E> Its exaét- form is of moft difficult 
inveftigation. ‘The elements of it are given by Dr Barrow; 
and we have given the chief of them in, the article Oprics, 
when confidermg the foci of infinitely flender pencils of 
oblique rays. ‘Uherefore it is impoffible that the pi@ure 
formed by the objeét-glafs can be feen diftin@tly in all its 
patts by the eye-glafs. Even if it were flat, the points G 
and H (fig. 11.) are too far from the eye-glafs when the 
middle F is at the proper diftance for diftin& vifion. When, 
therefore, the telefcope is fo adjufted that we have diftin@® 
vifion of the middle of the field, in order to fee the margin 
diftinctly we muft pufh in the eye-glafs: and having fo 
done, the middle of the field becomes indiftin@®. When the 
field of vifion exceeds 12 or 15 degrees, it is not poflible by 
any contrivance to make it tolerably diftinét all over; and 
we mutt turn the telefcope fucceffively to the different parts 
of the field that we may fee them agreeably. 

The caufe of this indiftinétnefs is, as we have already faid, 
the fhortnefs of the lateral foci of lateral and oblique pencils 
refracted by the eye-glais. We have fhown (in Orrics, 
n° 252) how to determine thefe in all the ‘cafes which occur. 
But the dete: mination is not complete, and relates only to 
thofe rays which are ina plane paffing through the axis of 
the lens. But the oblique pencil / Ga, by which an eye 
placed at I fees the point G of theimaze, is a cone of light, 
having a.circular bafe on the eye-glafs; of which circle ab 
is one of the diameters. There is a diameter perpendicular 
to this, which, in this fizure, is reprefented by the point o, 
Hig, 12. reprefents the bafe of the cone as feen by an eye 
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placed in the axis of the telefcope, with the obje&t-glafs ag "Telefcope. 
The point 4 is formed by a ray which “=? 
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appearing behind it. 
comes trom the loweft point B of the obje@-olafe, and the 

point ais illuminated by a ray from A.. The point ¢ at 

the right-hand of the circular bafe of this cone of light came- 
from the point C on the left fide of the objeét-glafs; and 

the light comes to d from D. Now the laws of optics de- 

monttrate, that the rays which come through the points ¢ 

and d are more convergent a‘ter refraction than the rays’ 
which come through a and 4. The analogies, therefore, 

which afcertain the foci of rays lying in planes pafling thro? 

the axis do not determine the foci of the others. OF this 

we may be fenlible by looking through a lens to a figure oi, 
which are drawn concentric circles croffed by radii... When 

the telefcope is fo adjufted that we fee diftinétly the extre- 

mity of one of the radii, we thall not fee diftinétly the cir- 
cumference which crofles the extremity with equal ditinG- 

nefs, and vice verfa. "This difference, however, between the: 
foci of the rays which come through @ and 4, and thofe 

which come through ¢ and d, is not confiderable in the fields 

of vifion, which are otherwife admiffible. But the fame dif 

ference of foci obtains alfo with refpe& to the difperfion of 
light, and is more remarkable. Both d’Alembert and Euler 

have attempted to introduce it into their formule ; but they 

have made them ufelefs for any practical purpofe by their 

inextricable complication. 

‘This muft ferve as a general indication of the difficulties 
which occur in the conftruction of telefcopes, even although 
the object-glafs were perfect, forming an image without the 
{mallett confufion’ or diftortion. 

‘There is yet another difficulty or imperfeion. ‘T'he 
rays of the pencil ¢G4, when, refracted through the eye- 
gials, are alfo feparated into their component colours. ‘T'he 
edge of the lens muft evidently perform the office of a prifm, 
and the white ray G4 will be fo difperfed that if 47 be the 
path of its red ray, the violet ray, which makes another 
part of it, will take fuch a courfe bn that the angle dn 
will be nearly ,';thof Gib. The ray Ga paffing through. 
a part of the lens whofe furfaces are lefs inclined ta each 
other, will be lefs refracted, and will be lefs difperfed in the 
{ame proportion very nearly. Therefore the two violet rays 
will be very nearly parallel when the two red rays are ren- 
dered parallel. . 

Hence it muft happen, that the obje&. will appear bor.- 
dered with coloured fringes. A black line feen near the 
margin on a white greund, will have a ruddy and orange 
border on the outfide and a blue border within: and this 
contufion is altogether independent on the obje&t-glafs, and 
is fo much the greater as the vifual anzle IE is greater. 

Such are the difficulties: They would be unfurmountable 
were it not that fome of them are fo conneéted that, to a 
certain extent, the diminution of one is accompanied by a 
diminution of the other. Our readers will recolle&, that in 
the article Optics we gave fome account of what are called 
the Cau/lic curves (Optics n° 252), and thowed that thefe 
curves are the geometrical loci of the foci of infinitely flen- 
der .pencils. Confequently the point G is very nearly in 
the cauftic formed by a beam of light confifting. of rays pa- 
rallel to 10, and occupying the whole furface of the: eye- 
glafs, becaule the pencil of rays which are collected at G is ; 
very {mall. Any thing therefore that diminifhes the mutual 
inclination of the adjoining rays, puts their concourfe farther 
off. Now this is precilely what we want; for the peint G 
of the image formed by the obje&-glafs is already beyond 
the focus of the oblique flender pencil of parallel rays ia and 
t 6; and, therefore, if we could make this focus go a little 
farther from a and 4, we fhall bring it nearer to G, and ob- 
tain more diftinc, vifion of this point of the objet. Now 
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prifms, two-rays which are inclined to each other in a imall 
angle-are, after refraction, inclined to each other in-the fame 
angle. ‘Uherefore, if we can diminifh the aberration of the 
yay a7, or oI, or 27’, we diminifh their mutual inclination ; 
and conféquently the mutual inclination of the rays Ga, 
Go, Gl, and therefore lencthen the focus, and get more 
diftinet vifion of the point G. Therefore we at once cor- 
yet the diftortion and the indiftin@tnefs : and this is the aim 
ef Mr Huyghens’s great principle of dividing the refrac- 
tions. See Ortrcs, n° 100. ; 

The general method is as follows: Let o be the object- 
glafe (fig. 14, A) and E the ecye-glafs of a telefeope, and F 
their. common focus, and FG the image formed by the ob- 
jeGglafe. The proportion of their focal diftances is. fup- 
poled to be fuch as gives as great a magnifying power as 
the perfection of the obje&-glafs will admit. Let BIbe 
the axis ofthe emergent pencil. It is known by the focal 
theorem that GE is parallel to BI: therefore BGE is the 
whole réfraction or defleétion of the ray OHB from its for- 
mer direGtion. Let it be propofed to diminilh the aberra- 
tions by dividing this into two parts by. means of two glaffes 
D and e, fo as to make the ultimate angle of vilion die 
‘equal to BIE, and thus retain the fame magnifying power 
and vifible field. Let it be propefed to divide it into the 
parts BGC and CGE. 

Frem G draw any line GD’to the-axis towards O; and 
dtaw the perpendicular DH, cutting OG in H; draw He 
parallel ta GC, cutting GD ing; draw gf perpendicular 


to. the axis, and ge parallel to GE ; draw ed perpendicular. 


tothe axis; draw D ¢ parallel to GC, and’) d perpendicular 
to the axis. 

‘Vhen if there be placed at D a lens whofe focal diftance 
ig Dd, and another at e whole focal diftance is ef, the thing 
ie done. The ray OH will be refracted into 114, and this 
into 5: parallel to BI. 

The demonftration of this conftru€tion is fo evident by 
means of the common focal theorem, that we need not re- 
peat: it, nor the reafons for its advantages (fee Optics 1-0). 
‘We have the fame magnifying power, and the fame field of 
vifion ;. we have lefs aberration, and therefore lefs diftortion 
and indiftin@nefs.; and this is brought about-by a lens HD 
of a {maller aperture and a greater focal diftance than BE. 
Confequently, if we are contented with the diftinétnefs of 
the margin of the field with a fingle eye-glafs, we may greatly 
increafe the- field of vifion : for if we increafe DH to the 
fize of EB we fhall have a greater-field, and much greater 
diftinG@nefs in the margin ; becanfe HD is of a longer focal 
diftance, and will ‘bear a greater aperture, preferving the 
fame diftin@inefs at the edge. 
HD is commonly called the Fie/d-gla/s. 

It. muft be obferved here, however, that although the dif- 
tortion of the obje€ is leffened, there is: a real diftortion 
produced in the the image fg. But this, when magnified 
by the glafs-e, is {maller than the diftortien produced by the 
‘glafs E, of greater: aperture and fhorter focus, on the. un- 
diftorted image GF. But becaufe there is a diftortion m 
the fecond image fg, this conftruétion cannot be. uled’ for 
the telefcopes of aftronomical quadrants, and other gradua- 
ted inftruments; becaufe then equal divifions of the-miero- 
meter would net correfpond to equal angles. 

But the fame. conftruétion will anfwer in this-cafe, by 
taking the point D on that fide of F which.is remote from O 
(fig. 14. B). This is the form now employed im the tele- 
{copés of all graduated inftruments. 

‘The exa@ proportion in which the diftortion: and the in- 
diftinG&tnefs at the edges of the field are diminifhed by this 
conftruction, depends.on the proportion in which the-angle 
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Teiefcope. let: it be recolicéted, that in moderate refractions through 
eamaan diesem 


Qn this account the: glafs . 
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BGE is divided by GC; and is of pretty difficult inveftiga- Telefop 


But it never deviates: far (never th in optical inftru. “v 


tion. 
ments) from the proportion of the fquares of the angles. 


We may, without any fenfible error, {uppofe it in this pro- 


portions This gives us a practical rule of eafy: recollection, 
and of moft extenfive ufe. When we would diminifh an 
aberration: by dividing the whole refraction into two: parts, 
we fhall do it moft. effeQtually by making: them equal. In 
like manner, if we divide it into three parts by means of two 
additional glaffes, we muft make each =: 3d of the whole ; 
and fo on for a greater number. 

This ufeful problem, even when limited, as we have done, 
ta equal refraétions, is as yet indeterminate; that is, ful- 
ceptible of an infinity of folutions: for the point D, where 
the: field-glafs is placed, was taken at pleafure: yet there 
muft be fituations more proper than others. The aberra. 
tions which preduce diftortion, and thofe which produce in- 
diftinétnefs, do not followthe fame proportions. To correct 
the indiftinéinefs, we fhould not felect fuch pofitions of the 
lens HD as will give a {mall focal diftance te de; that is, 
we fhould not remove it very far from F. Jtuygens recom- 
mends the proportion of 3: to 1 for that of the focal dif- 
tances of the lens HD and:cd, and fays that the diftance 
De fhould be = 2Fe. ‘This will make e# = } ¢F, and will 
divide the whole refra€tion into two equal parts, as any one 
will readily fee by conftruéting the common optical figure. 
Mr Short, the celebrated improver of reflecting telefcopes, 
generally employed this proportion ; and we-fhall prefently 
fee that it is a very good one. 

It has been already obferved that the great refractions 
which take place on the eye-glafles. occafion very. confider- 
able difperfions, and difturb the vifion by fringing every 
thing with colours. ‘l'o remedy this, achromatic eye-glafles 
may be employed, conftructed by the rules:already delivered. 
This conftruction, however, is. incomparably more intricate: 
than that of obje@t-glaffes: for the equations muft involve 
the diftance of the radiant point, and be more complicated: 
and this complication is immenfely increafed on account of 
the great obliquity of the pencils. 

Moft fortunately the Huyghenian. conftrution of an eye 
piece enables us to corre&t this difperfion to a great degree: 
of exa€tnefs. A heterogencous ray is difperfed at H, and 
the red ray belonging to it falls on the lens 6 eat a greater 
diftance from the-centre than the violet ray coming from H, 
It will therefore be lefs refraéted’ (ceteris. paribus) by the 
lens be; and it is poffible that the-difference may be fuch 
that the red and violet rays difperfed at H. may be render- 
ed parallel at 4, or even a little divergent, fo as to unite ac- 
curately with the red ray at the bottom of the eye. How 
this may be affected, by a preper felection of the places and’ 
figures of the lenfes, will appear by the following propofi- 
tien, which we imagine is new, and not inelegant. 

Let the compound ray OP (fig. 15. A) be difperfed by~ 
the lens PC; and let PV, PR be its violet and red’ rays, 
cutting the axis in Gandy. It is required to place an- 
other lens RD in their way, fo that the emergent rays Rr, 
Vv, thall be parailel. 

Produce: the incident ray OP to Z. The angles ZPR,. 
ZPV, are given, (and RPV. is nearly == at and the 
interfe@tions G and g with the axis. Let F be the focus of* 
parallel: red hght coming through the lens RD in the op. 
pofite direGtion. Then (by the common optical theorem), 
the perpendicular Fp will cut PR in fuch a point p, that: 
p F will be parallel to the emergent ray Rr (fee Orries, 
n°? 252—256), andto Vv. Therefore if »>D cut PV inu, 
and uf be drawn perpendicular to the axis, we fhall have 
(alfo by the common theorem) the point / for the focus of 


violet 


elefeope. violet rays, and DF: Dif: Dp: Du == 28:27 nearly, or =2F'D; and FD is bifected in F. Therefore CD =x Teleftope, 


in a given ratio. 

The problem is therefore reduced to this, “ 'T’o draw from 
a point D in the line CG a line Dp, which fiall be cut by 
the lines PR and PV in the given ratio, 

‘The following conftrution haturally offers itfelf: Make 
GM : gM in the given ratio, and draw MK parallel to Pg. 
Through any point D of CG draw the ftraight line PDK, 
cutting MK in K, Join GK, and draw D> parallel to KG. 
‘This will folve the problem ; and, drawing ¢ F perpendicular 
to the axis, we fhall have F for the focus of the lens RD 
for parallel red rays. s , 

The demonftration is evident : for MK being: parallel to 
Pg, we have GM:gM = GK: HK, = pD:4bD,=FD 
JD, in the ratio required. 

This preblem admits of an infinity of folutions ; becaufe 
the point D may be taken anywhere in the line CG. It 
may therefore be fubjeéted to fuch conditions as may pro- 
duce other advantages. 

1. It may be reftri€ted by the magnifying power, or by 
the divifion which we choofe to make of the whole refrac- 
tion which produces this magnifying power. ‘Thus, if we 
have refolved to diminifh the aberrations by making the two 
refractions equal, we have determined the angle Rr D. 
Therefore draw GK, making the angle MGK equal to 
that which the emergent pencil muft make with the axis, 
in order to produce this magniiying power. Then draw 
MK parallel to Pg, meeting GK in K. Then draw PK, 
cutting the axis in D, and Dp parallel to GK, and ¢F per- 
pendicular to the axis. J) is the place, and DF the focal 
diftance of the eye-glafs. 

2. Particular circumftances may caufe us to fix on a par- 
ticular place D, and we only want the focal diftance. In 
this cafe the firit conftru€tion fuffices. 

3. We may have determined on a certain focal diftance 
DF, and the place muft be determined. In this cafe let 

Gis Be 1: tan. Go 
Fe: fu 
fu:fg 


i: im, m being = 3} 
‘ tan. g: I 
then GF : fg tan. g:m tan. G 
then GF—/g : GF = tan. g—m tan. G: tan. ¢ 
or GgtFf/: GF = tan. g—m tan. G: tan. ¢; 
tan. 
and GF=Gg+4+f/ ps Dae, <——-. ,andisthere- 


fore given, and the place of F is determined ; and fince FD 
is given by fuppofition, D is determined. 

The application of this problem to our purpofe is diffi- 
cult, if we take it in the moft general terms ; but the na- 
ture of the thing makes fuch limitations that it becomes 
very eafy. In the cafe of the difperfion of light, the angle 
GPy is fo {mall that MK may be drawn parallel to FG 
without any fenfible error. If the ray OP were parallel to 
CG, then G would be the focus o/ the lens PC, and the point 
M would fall on C ; becaufe the focal diflance of red rays is to 
that of violet rays in the fame proportion for every lens, and 
therefore CG :Cg=DF:D/. Now, in atelefcope which 
magnifies confiderably, the angle at the obje@t-glafs is very 
fmall, and CG hardly exceeds the focal diftance; and CG 
is to Cg very nearly in the fame proportion of 28 to 27. 
We may therefore draw through C (fig. 15. B) a line CK 
parallel to PG: then draw GK perpendicular to the axis 
of the lenfes, and join PK’; draw K‘BE parallel to CG, 
cutting PK in B; draw BHI parallel to GK, cutting GK 
in H: Jom HD and PK. It is evident that CG is ti- 
feted in F’, and that KB =2F’D: allo KH: HG = 
K'B: BE, = CD:DG. Therefore DH is parallel to 
CK’, orto PG. But becaufe PF’ = F’K’, PD is == DB, 
andIH-=HB. Therefore pD = HB, and FD = K’B, 


eh a 


CG +FD 
2 

That is, in order that the eye:glafs RD may correé& the 
difperfion of the field-glafs PC, ‘the diftance between them muft 
be equal tothe half fum of their focal diftances very nearly. More 
exacly, the diftance between them mufl be equal to the half fum 
of the focal diftance of the eye-glafs, and. the diftance at which 
the field-gla/s would form an image of the objed-gla/s. For 
the point G is the focus to which a ray coming from the 
centre of the object-glals is refraéted by the field-glafs. 

hie is a very fimple folution of this important problem, 
Huyghens’s eye-piece correfponds with it exactly. If in- 
deed the difperfion at P is not entirely produced by the re- 
fraGtion, but perhaps combined with fome previous difper- 
fion, the point M (fig. 15. A) will not coincide with C, 
(fig. 15. B), and we fhall have GC to GM, as the natural 
difperfion at P to the difperfion which really obtains there. 
Thi . Ge FD 

is may deftroy the equation CD = a ae 


Thus, in a manner rather unexpected, have we freed the 
eye-glaffes from the greateft part of the effeét of difperfion. 
We may do it entirely by pufhing the eye-glafs a little 
nearer to the field-glafs. This will render the violet rays a 
little divergent from the red, fo as to produce a perfe&t pic- 
ture at the bottom of the eye. But by doing fo we have 
hurt the diftin€tnefs of the whole picture, becaufe F is not 
in the focus of RD. We remedy this by drawing both 
glaffes out a little, and the telefcope is made perfect. 

This improvement cannot be applied to the conftru€tion 
of quadrant telefcopes, fuch as fig. 14. B. Mr Ramfder 
has attempted it, however, in a very ingenious way, which 
merits a placé here, and is alfo infiruétive in another way. 
The field-plafs HD (fig. 14. B) is a plano-convex, with its 
plane fide next the image GF. It is placed very near this 
image. The confequence of this di{pofition is, that the 


image GI produces a vertical image g f, which is much lels'- 


convex towards the glafs. He then places a lens on the 
point C, where the red ray would crofs the axis. ‘The vio- 
let ray will pafs on the other fide of it. If the focal di- 
ftance of this glafs be fc, the vifion will be diftin& and free 
from colour. It has, however, the inconveniency of obli- 
ging the eye to be clofe to the glafs, which is very trouble- 
fome. 

This would be a good conftru€tion for a magic-lanthorn, 
or-for the object-glafs of a folar microfcope, or indeed of 
any compound microfcope. 

We may prefume that the reader is now pretty familiar 
with the different circumftances which mutt be confidered in 
the conftru€tion of an eye-piece, and proceed to confider 
thole which muft be employed to ere& the objet. 

This may be done by placing the lens which receives the 
licht from the objeét-glafs in fueh a manner, that a fecond 
image (inverted with refpeét to the firlt) may be formed 
beyond it, and this may be viewed by an eye-glafs. Such 
a conftrution is reprefented in ftg. 16. But, befides many 
other defeéts, it tinges the obje@ prodigioufly with colour 
The ray od is difperfed at d into the red ray dr, and the 
violet dv, v being farther from the centre than r, the re- 
fracted ray v v' croffes rr’ both by reafon of {pherical aber- 
ration and its greater refrangibility. 

But the common day telefcope, invented by F. Rheita, 
has, in this refpect, greatly the advantage of the one now 
defcribed. See Optics, n° 266. The rays of compound 
light are difperfed at e and f. (Plate CCCLXIV. fig. 13). 
The violet ray proceeding from f, falls without the red ray 
at g, but is accurately collected with it at the focus EH, as 
we shall demonitrate by and by. Since they crofs each 
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and be lefs refraéted than if it had fallen on the fame point 
with the red ray. Had it fallen there it would have fepa- 
rated from it; but by a proper diminution of its refraction, 
it is kept parallel to it, or nearly fo. And this is one ex- 
cellence of this teletcope: when conftru€ted with three eye- 
glaffes perfectly equal, the colour is fenfibly diminifhed, and 
by ufing an eye-glafs fomewhat {maller, it may be removed 
entirely. - We fay no more of it at prefent, becaufe we hall 
find its conftruétion included in another, which is ftill more 
perfed. 

It is evident at firft fizht that this telefcope may be im- 
proved, by fubftituting for the eye-elafs 7& (fig. 13.) the 
Huyghenian double eye-glafs, or field-ylafs and eye-glafs re- 
prefented in fig. 14 A, and fg. 14. B; and that the firft 
ot thefe may be improved and rendered achromatic. This 
will require the two glaffes ef and-g 4 to be increafed from 
their prefent dimenfions to the fize of a field-elafs, fuited 
to the magnifying power of the telefcope, fuppofing it an 
aftronomical telefcope. Thus we fhall have a telefcope of 
four eye-glaffes. ‘lhe three firft will be of a confiderable 
focal diflance, and two of them will have a common focus 
at b. But this is confiderably different from the eye-piece 
of four glafles which are now ufed, and are far better. We 
are indebted for them to Mr Dollond, who was a mathema- 
tician as well as an artift, and in the courfe of his refearch 
difcovered refources which had not been thought of. He 
had not then difcovered the achromatic object-glafs, and 
was buly in improving the eye-glaffes by diminifhing their 
f{pherical aberration. His firft thought was to make the 
Huyghenian addition at both the images of the day tele- 
{cope. ‘This fugzefted to him the following eye piece of 
five glaffes. 

Fig. 17. reprefents this eye-piece, but there is not room 
for the objeét-glafs at its proper diftance. A pencil of 
rays coming from the upper point of the objeét is made 


to converge (by the objeét-glafs) to G, where it would 
form a pifture of that part of the obje&t. But it is inter- 
cepted by the lens Aa, and its axis is bent towards the 


axis of the telelcope in the direCtuon ad. At the fame 
time, the rays which converged to G converge to g, and 
there is formed an inverted picture of the object at ¢ f. The 
axis of the pencil is again refracted at 4, crofles the axis of 
the telefcope in H, is refracted again atc, at d, and at e, 
and at lait crofles the axis in I. . The rays of this pencil, 
diverging from g, are made lefs diverging, and proceed as 
if they came from g’, in the line Byg’. The lenscC 
caufes them to converye to g’, in the hne G’ Cg’. The 
Jens d 1) makes them converge {till more to G”, and there 
they form an erect pifture GF; diverging from G", they 
are rendered paralle) by the refraction at e. 

At H'the rays are nearly parallel. Had the glafs Bd 
been a little farther from A, they would have been accu- 
rately fo, and the objeét-glafs, with the glaffes A and B, 
would have formed an aftronomical telefcope with the Huy- 
ghenian eye-piece. The glaffes-C, D, and E, are intended 
merely for bending the rays back again till they again crofs 
the axisin Il. The glafs C tends chiefly to diminifh the 
great anvle BH 4; and then the two glafles D and E are 
another |iuyghenian eye-piece. 

The art in this conftruétion lies in the proper adjuftnaent 
of the glafles, fo as to divide the whole bending of the pen- 
cil pretty equally among them, and to form the laft image 
in the focus of the eye-glais, and at a proper diftance from 
the other glafs. Bringing B nearer to A would bend the 

encil more to the axis. Placing C farther from B would 
do the fame thing ; but this would be accompanied with 
more aberration, becaufe the rays would fall at a greater di- 
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Telefcope. other in E, the violet: ray mutt fall within the red ray at 2, 


T &£.5 
{tance from the centres of the lenfes. 
ing is made at the field-glafs D ; and we imagine that the 
telefcope would be improved, and madé more diftin@ at the 
edyes of the field, by employing another glafs of great focal 
diftance between C and D: 

There is an image formed at H of the obje&t-glaffes, and 
the whole light paffes through a fmall circle in this place. 
It is ufual to puta plate here pierced with a hole which has 
the diameter of this image. A fecond image of the object- 
glafs is formed at I, and indeed wherever the pencils crofs 
the axis. A lens placed at H makes no change in any of 
the angles, nor in the magnifyinz power, and affeéts only 
the place where the images are formed. And, on the other 
hand, a lens placed at f, or F’, where a real image is fotm- 
ed, makes no change in the places of the images, but affeéts 
the mutual inclination of the pencils. This affords a re- 
fource to the artift, by which he may combine properties 
which feem incompatible. 

‘The aperture of A ‘determines the vifible field and all the 
other apertures. 

We muft avoid forming areal image, fuch as fg, or F’G”, 
on or very near any glafs. For we cannot fee this image 
without feeing along with it every particle of duft and every 
feratch on the glafs. We fee them as making part of the 
objet when.the image is exactly on the glafs, and we fee 
them confufedly, and fo as to confufe the object, when the 
image is near it. For when the image is on or very near 


‘any glafs, the pencil of light occupies a very {mall part of 


its furface, and a particle of duft intercepts a great proportioa 
of it. m 

It is plain that this conftruétion will not do for the tele- 
{cope of graduated inftruments, becaufe the micrometer can- 
not be applied to the fecond image fg, on account of its 
being a little diftorted, as has been obferved of the Huyghe- 
nian eye-piece. 

Alfo the interpofition of the glafs C makes it difficult to 
correct the difpertion. 

By proper reafoning from the correCtion in the Huyghe- 
nian eye-piece, we are led to the beit conftruétion of one 
with three glaffes; which we fhall now confider, taking it ia 
a particular form, which fhall make the difcuffion eafy, and 
make us fully mafters of the principles which lead to a bet- 
ter form. ‘Therefore let PA (fig. 18.) be the glafs which 
firft receives the light proceeding from the image formed by 
the objeét-glats, and let OP be the axis of the extreme pen- 
cil, ‘Chis is refraéted into PR, which is again retracted 
into. Rr by the next lens Br, Let d be the focus of paral- 
lel rays of the fecond lens.) Draw PBr. We know that 
46:6 BR = PB: Br, and that rays of one kind diverging 
from P will be colleéted at r. But if PR, PV bea red 
and a violet ray, the violet ray will be more refraéted at V, 
and will crofs the red ray in fome intermediate point g of 
the line Rr, If theretore the firft image had been formed 
precilely on the lens PA, we fhould have a fecond image at 


Lc } = 4 
jg free from all coloured fringes. 


If the refraétions at P and R are equal (as in the common 
day telefcope), the difperfion at V mutt be equal to that at 
P, or the anglewoVr=VPR._ But we have ultimately 
RPV: RrV= BC: AB, (= Bb: Ad by the focal thea- 
rem). Therefore gVrigrV (or grigV, orCf:fB) 
= BO: Ab aa AB: Aba Roe: Rog, 

This fhows by the way the advantage of the common day 
telefcope. Inthis AB = 2A 4, and therefore fis the place 
of the laft image which is free from coloured fringes. But 
this image will not be feen free from coloured fringes through 
the eye-ylafs Cr, if f be its focus: For had gr, gv been 
both red rays, they would have been parallel after refrac- 
tion ; but g v being a violet ray, will be more refracted. It 
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efcope. will not indeed be fo much deflected frony parallelifm as the Thefe eye-pieces will admit the ufe of a micrometer at Telefcope. 
v——~ violet ray, which naturally accompanies the red ray to r, be- the place of the firft i image, becaufe it has no diftortion. v 


caufe it falls nearer the centre. By computation its difper- 
fion is diminifhed about 3th, 

In order that g v may be made parallel to gr after re- 
fraction, the refraCtion at r mutt be fuch that the difperfion 
correfponding to it may be of a proper magnitude. How to 
determine this is the queftion. Let the difperfion at g be 
to the difperfion produced by the refraction at r (which is 
a ai for prories the intended magnitying power) as 

ytog. Make g:t =Sf fie sf C sD, and draw 
the EGO a Dr meeting the refracted ray rr: in r’ 
"Then we know by the common focal theorem, that if f be 
the focus of the lens Cr, red rays diverging from g will be 
united ine’. But the violet ray ¢ v will be refra€ted into 
wv parallel to rr’. For the angle vr r:vgr = (ulti- 
mately) fC:CD,=9:1. Therefore the angle v7’ r is 
equal to the dif seit produced at r, and therefore equal to 
r'vv', and v v' is parallelto rr’. 


But by this we have. deflroyed the diftin& vifion of the 


image formed at fg, becaufe it 1s no longer at the focus of 


the eye-glafs. But diftin& vifion will be reftored by puth- 
ing the glaffes nearer to the obje€t-glafs. This makes the 
rays of each particular pencil more divergent after refraction 
through A, but fcarcely makes any change in the direc- 
tions of the pencils themfelves. Thus the image comes to 
the focus /‘, and makes no fenfible change in the difper- 
fions. 

Inthe common day telefcope, the firft image is formed in 
the anterior focus of the firft eye-glafs, and the fecond image 
is at the anterior focus of the laft-eye-glafs. If we change 
this lat for one of half the focal diftance, and pufh in the 
eye-piece till the image formed by the object.glafs is half 
way between the firft eyearlafs and its focus, the laft image 
will be formed at the focus of the new eye-glafs, and the 
eye-piece will be achromatic. ‘l'his is eahly feen by ma- 
king the ufual computations by the focal theorem. But 
the vifible field is diminifhed, becaufe we cannot give the 
fame aperture as before to the new eye-ylafs; but we can 
fubftitute for it two eye-glafles like the former, placed clofe 
together. This will have the fame focal diftance with the 
new one, and will allow the fame aperture. that we had be- 
fore. 

On thefe principles may be demonftrated the correétion 
of colour in eye-pieces with three glafles of the following 
conftruction. 

Let the glaffes A and B be placed fo that the pofterior 
focus of the firft nearly coincides with the anterior focus of 
the fecond, or rather fo that the anterior foeus of B may be 
at the place where the image of the object-lafs is formed, 
by which fituation the aperture neceffary for tran{mitting 
the whole lizht will be the f{malleft poffible. Place the 
third C ata ‘diftance from. the fecond, which exceeds. the 
fum of their focal diftances by a fpace whieh is. a: third" pro- 
portional to the diftance of the firft and fecond, and the fo- 
eal diftanee of the fecond. The diftance of the firft eye- 
glafs from the object-glafs_muft be equal to the produ& of 
the focal diftance of the firft and fecond divided by their 
fum. 

Let O0,.A a, Bd, Cc, the focal diftances of the glaffes, 
be O, a, 4,c. Then make AB = a--d nearly ;, BC = 
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*.. The amplification or mag- 
be 


bay the equivalent eye-glafs 
ac 


nifying power will be 
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Mr Dollond was anxious to combine this achromatifm 
of the eye. pieces with the advantages which he had found 
in the eye-pieces with five glaffes. ‘l’his eye-piece of three 
glafles neceflarily has a very great refraGtion at the glafs B, 
where the pencil which has come from the other fide of the 
axis muft be rendered again convergent, or at leaft parallel 
to it. [his occafions confiderable aberrations. ‘This may 
be avoided by giving part of this refra¢tion to a glafs put 
between the firft and fecond, in the fame way as he has done 
by the glafs B put between A and C in his five glafs eye- 
piece. But this deranges the whole procefs. His inge- 
nuity, however, furmounted this difficulty, and he made eye- 
pieces of four glaffes, which feem as perfect as can be de~ 
fired. He has’ not publithed his ingenious inveftigation ; 
and we obferve the London artifts work very much at ran- 
dom, probably copying the proportions of fome of his beft 
glafles, without underftanding the principle, and therefore 
frequently miftaking. We fee many eye-pieces which are 
far from being achromatic. We imagine therefore that it 
will be an acceptable thing to the artifts to have precife 
inftru€tions how to prodeed, nothing of this kind having , 
appeared in our lanjuage, and the invettigations of Euler, 
D’Alembert, and even Bofcovich, _ being fo abftrufe as to 
be inacceffible to all but experienced analyfts. We hope to 
render it extremely fimple. 

It is evident, that if we make the rays of different colours: 
unite on the furface of the laft eye-glafs but one, commonly 
called the fie/d.g/afs, the thing will be done, becaufe the 
difperfion from this point of union will then unite with the 
difperfion preduced by this glafs alone ; and this increafed- 
difperfion may be corrected. by the laft eye-glafs in the way 
already f{hown. 

Therefore let A, B (fig. 19.) be the ftations which we: 


have fixed on for she firft and fecond eye-glaffes, in order to» 


give a proper portion of «the whole refra€tion to the fecond: 
glafs. Let 6 be the anterior focus of B. Draw PB r 
through the centre of B. Make Ad:56B=AB: BK 
Diaw the perpendicular Kr, meeting the refracted ray im 
r. We know by the focal theorem, that red rays diver- 
ging from P will converge to r;. but the violet ray PV, be- 
ing more refracted, will crofs Rr indame point g.. Draws 
ing the perpendicular fg, we get f for the proper place of 
the field-glafs. Let the refraéted ray Rr, prodtced back- 
wards, meet the ray OP coming from the centre of the ob» 
ject-glafs in O. Let the angle of difperfion RPV be called’ 
p» and the angle of difperfion at V, that is, r V v, be v, and 
the angle Vr R be r. 

It is evident that OR: OP = p: v, becaufe the difper- 
fions are proportional to the fines of the refraétions, which; 
in this cafe, are very nearly as the refraétions themfelyes: 


OP : op as ee uy 

BO gigas Se Sey ro or -) be made = m. ‘Then v= 
REE, a Ab. 

mp; alfo p:r = BK: AB, =4B:A4, andr =p. re 


=—- 


ui a eee 
or, making Bs =n, r =np; therefore vir = min, 


The angle ReV =gVrtgrV=p.m+n; and 
RgV:Rrv=RriRg, orm-+-ain =Rr:Rg, and’ 
But Rr is ultimately = BK = AB: 


Bs 


Rg =Rr Pid oO 
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“Tolefeope, 2B bik AB Sheers Macias AB x. calaeee AB, 
$ n m+n m+n 
and Bfss AB 
m+n 
oy ae, a AS. 
This value of Bf is evidently = 4B xX srr AT 


‘Now 4B being a conftant quantity while the glafs B is the 
‘fame, the place of union varies with stat If we re- 


move B a little farther from A, we increafe AB, and p B, 
and A}, each by the fame quantity. ‘{‘his evidently di- 
minifhes Bf On the other hand, bringing B nearer to A 
increafes Bf. If we keepthe diftance between the glafles 
‘the fame, but increafe the focal diftance ) B, we augment 
BJ, becaufe this change augments the numerator and dimi- 
5BX AB 
PB+AE 

In this manner we can unite the colours at what diltance 
we pleafe, and confequently can unite them in the place of 
the intended field-ylafs, from which they will diverge with 
an increafed difperfion, viz. with the difperfion competent 
to the refraction produced there, and the difperfion » X 
m +n conjoined. 

It only remains to determine the proper focal diftances 
of the field-glafs and, eye-glafs, and the place of the eye- 
glafs, fo that this difperfion may be finally correéted. 

This is an indeterminate problem, admitting of an infini- 
ty of folutions. We fhall limit it by an equal divifion of 
the two remaining refra€tions, which are neceflary in order 
to produce the intended magnifying power. This coaftruc- 
tion has the advantage of diminifhing the aberration. Thus 
we know the two refraCtions, and the difperfion competent 
‘to each; it being nearly ~*,th of the refraGion. Call this 

The whole difperfion at the field-glafs confifts of g, and 
of the angle K ¢V of fig. 19. which we alfo know to be 


=pXm-+n. Call their fum s. 

Let fig. 20. n° 1. reprefent this addition to the eye-piece. 
C g is the field-glafs coming in the place of fg of fig. 19. 
and R g w is the red ray coming from the glafs BR. Draw 
g+ parallel to the intended emergent pencil from the eye- 
glafs; that is, making the angle C sg with the axis corre- 
{pond to the intended magnifying power. Bifeét this angle 
by the line g K. Make sg:g gq =ss:g, and draw qK, 
eutting Cgin¢. Draw ¢#2D, cutting géins, and the 
axisin D. Draw ?dand Dr perpendicular to the axis, 
‘Then ‘a lens placed in D, having the focal diftance D d, 
swill deftroy the difperfion at the lens gc, which refraéts the 
ray gw intogr. 

Let gv be the violet ray, making the angle vgr==s. It 
is plain, by the common optical theorem, that gr will be 
refracted into rr’ para¥el tos D. Draw g Dr’ meeting 
rr’, and joinwr’. By the focal theorem two red rays ¢ r, 
£ v, will be united ine’, But. the violet ray gv will be 
more refracted, and will take the path vv’, making the 
angle of difperfion r/ » vw == q, very nearly, becaufe the dif. 
-perfion at v does not fenfibly differ from that at r. Now, 
in the {mall angles of refraction which obtain in optical in- 
ftruments, the angles r rv, rg~ are very nearly as gr and 
rr’, or as gD and Dy’, oras CD and DT; which, by the 
focal theorem, are as Cd and dD; that is, Dd:dc 
=rgorres: But Dd:dC=—Distt, =—sgegg, 
Sq. But rgu==s; therefore rrov = % =v’, 
and v v/ is parallel to rr’, and the whole difperfion at g is 
corrected by the lens Dr. ‘lhe focal diftance Cc of Cg is 
chad by drawing C parallel to Ky, meeting Rg in x, and 
drawing x ¢ perpendicilar to the axis. 

At is eafy to fee that this (not inelegant) conftru@tion is 


nifhes the denominator of the fra&tion 
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not limited to the equality of the refrattions wer, Kerry, Telefe 
In whatever proportion the whole refraétion wygs is dii- ——V 


rT 2 ft 


viged, we always can tell the proportion of the difperfionas 
which the two refra¢tions occafion at g and r, and can theree- 
fore find the values of s and g. Indeed this folution ina. 
cludes the problem in p. 365. col. 1. par. 2.3 but it had noot 
occurred to us till the prefent occafion.. Our readers will noot 
be difpleafed with this variety of refource. . 

The intelligent reader will fee, that in this folution fomee 
quantities and ratios are aflumed ag equal which are not 
ftri@ly fo, in the fame manner as in all the elementary op»- 
tical theorems. ‘I'he parallelifm, however, of vv’ and rrr’ 
may be made accurate, by puthing the lens Dr nearer tco 
C g, or retiring it from it. We may alfo, by pufhing itt 
ftill nearer, induce a {mall divergency of the violet ray, feo 
as to produce accurate vifion in the eye, and may thus makee 
the vifion through a telefcope more perfeét. than with thee 
naked eye, where difperfion is by ne means avoided. lit 
would therefore be an improvement to have the eye-glafs ina 
a fliding tube for adjuftment. Bring the telefcope to dii-. 
ftiné vifion ; and if any colour be vifible about the edgees 
of the field, thift the eye-glafs till this colour .is removedi. 
The vifion may now become indiftin@ : but this is corre&tt- 
ed by fhifting the place of the whole eye-piece. 

We have examined trigonometrically the progrefs of ca 
red and a violet ray through many eye-pieces of Dollond’?s 
and Ramfden’s belt telefcopes ; and we have found in all odf 
them that the colours are united on or very near the fieldi- 
glafs ; fo that we prefume that a theory fomewhat analozouas 
to ours has directed the ingenious inventors. We meet witkh 
many made by other artifts, and even fome of theirs, wherce 
a confiderable degree of colour remains, fometimes in the naa- 
tural order and often in the contrary crder. This mufit 
happen in the hands of mere imitators, ignorant of principlec. 
We prefume that we have now made this principle fufficientt- 
ly plain. 

Fig. 20. N° 2. reprefents the eye-piece of a very fine {pyv- 
glafs by Mr Ramfden; the focal length of its obje@t-glafs iss 
8% inches, with 175th of aperture, 2° 0%’ of vifible fieldd, 
and 15,4 magnifying power. T’he diftances and focal lengthas 
are of their proper dimenfions, but the apertures are 3 lar<- 
ger, that the progrefs- of a lateral pencil might be more dii- 
ftinétly drawn. ‘The dimenfions are as follow : 
Foc. lengths A@=0,775 Bb=1,025 Cc=1,01 
Diftances AB=1,18° BC=1,83 CD=1,105. 

It is perfectly achromatic, and the colours are united, novt 
precifely, at the lens C g, but about 5th of an inch nearerr 
the eye-glafs. 

It is obvious that this combination of glaffes may bee 
ufed as a microfcope; for if, inftead of the image formedd 
by the object-glafs at FG, we fubftitute a {mall object, illus 
minated from behind, as in compound microfcopes ; and iff 
we draw the eye-piece a very {mall way from this object:, 
the pencils of parallel rays emergent from the eye-glafs DD 
will become convergent to very diftant points, and will theree 
form an inverted and enlarged picture of the obje&, whichh 
may be viewed by a Huyghenian eye-piece ; and we mayy 
thus get high magnifying powers without ufing very deepp 
glafles. We tried the eye-piece of which we have given thee 
dimenfions in this way, and found that it might be made tco 
magnify 180 times with very great diftinétnefs. When ufedd 
as the magnifier of a folar microfcope, it infinitely furpaffess 
every thing we have ever feen. The picture formed by aa 
folar microfcope is generally fo indifting, that it is fit onlyy 
for amufing ladies; but with this magnifier it feemed perfect. 
ly fharp. We therefore recemmend this to the artifts as 2a 
valuable article of their trade. 

The only thing which remains to be confidered in thee’ 
2 theoryy 


Dd=0,7¢9 
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theory of refracting telefcopes is the forms .of the different 
lenfes. Hitherto.we have had no: occafion to confider any 


thing but. their focal diftances; but-their aberrations depend 
greatly on the adjuftment of their farms to their fituations. 
When the conjugate focufes of a lens are determined by 
the fervice which it is'to perform, there is a certain form or 
proportion between the curvatures of their anterior and po- 
fterior furfaces, which. will make their aberrations the {mal- 
left poflible. 

Ix is evident that this proportion is to be obtained by ma- 
king the fluxion of the quantity within the parenthefis in the 
formula of par. 2. col. 2. p. 343. equal tonothing. When this 
is done, we obtain this formula for a, the radius of curvature 
% 2mm 4m-+-4 
a 2m+4 ! 2(m+4)r’ 
where m is the ratio of the fine of incidence to the fine of re- 
fraction, and r is the diftance of the focus of incident rays, 
pofitive or negative, according as they converge or diverge, 
all meafured on a feale of which the unit is”, = half of 
the radius of the equivalent ifofceles lens. 

It will be fufficiently exaét for our purpofe to fuppofe 


for the anterior furface of a lens. 


= 3, though it i ee lb ee ela 
mee ough it is more nearly >=. Jn this Cale ot 


to)0|8 42r+70 49r wel 

ari gan Therefore a= Pele And pees hacag 
t—a 

t= 


a 
~ As an example, let it be required to. give the radii of cur 
wature im inches for the eye-glafs. be of page 362. col. 1. 
par. 2. which we hall fuppofe of 13 inches. focal diftance, 
and that ec (==r),is 33th. inches: 
‘The radius of curvature for the equivalent ifofceles lens 
3 


is 1,5,.and its half is o,75. Therefore r = ne a 
: x 245° : 

and our formula is.a eet Faure = 2, == 0,875; and 

Robe Otay y O875 

ae Ue tk glen t NY 1g 


Thefe values. are parts of a feale, of which the unit is 
Therefore 

a, in inches, = 0,895X0,75) == 0,055.25 

é, in-inches, == 7X0,75, mt 526, 
And here we mutt obferve that the pofterior furface is con- 
cave: ford is.a pofitive quantity, becaufe 1—a is a pofi- 
tive quantity as well as.a ; theretore the centre of {phericity 
of both furtaces lies beyond the lens. 

And this determination is. not very different from the 

ufual praétice, which commonly. makes-this lens a plane con- 


vex with its flat fide next the eye: and there will not be. 
much difference in the performance of thefe two lenfes ; for: 


in all cafes of maxima and minima, even a pretty confider- 


able change of the beft dimenfions does not. make.a fenfible. 


change in the refult. 

The fame confideration 
fimple, and fufficiently exa& for ordinary fituations. ‘This 
ig to make the curvatures. {uch, that the incident and emer- 


gent pencils may be. nearly equally inclined to.the furfaces: 
ef the lens. ‘Chus.in the. eye-piece with five glaffes, A and: 
B fhould be moft convex on their anterior fides; C fhould be~- 


moft convex on the pofterior fide ; D fhould be-nearly ifof 
celes ; and. E-nearly plano-convex.. - 


But this.is not fo eafy.a matter as appears-at firft fights. 
The lenfes of an eye-piece have net-only to. bend the feveral.: 
pencils of light to and from the-axis of the telefcope; they» 


have alfo to form images on the axes of thefe pencils. Thefe 
eifices frequently require oppofite forms, a9 mentioned in par.. 
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léads to a-rulé- which is very. 


CAs as 


moft convex on the fide next the object, that it may predute 
little diftortion of the pencils. But it fhould be moft convex 
next the eye, that it may produce diftin& vifion of the image 
FG, which is very near it. This image fhould have its con- 
cavity turned: towards A, whereas it is'towards the object- 
glafs. We muft therefore endeavour to make the vertical 
image fg flatter, or even convex. This requires a glafe 
very flat before and convex behimd. For fimilar reafons 
the objeét-glafs of a microfcope and the fimple ‘eye-glafs of © 
an aftronomical telefcope: fhould be formed the fame way. 

This is a fubje& of moft difficult difcuffion, and requires: 
a theary which few of our readers would relifh; nor does: 
our limits afford reom for it. The artifts are obliged to: 
grope their way. ‘lhe proper method of experiment would’ 
be, to make eye-pieces of large dimenfions, with extrava- 
gant apertures to increafe the aberrations, and to provide 
for each ftation A, B, C, and -D, a number of lenfes of the 
fame focal diftance, but of different forms: and we would 
advife making the trial in the way of a folar microfcope, . 
and to have two eye pieces on trial at once. Their pictures. 
can be formed on the fame {creen, and accurately compared; : 
whereas it is difficult to keep im remembrance the perfor- 
mance of one eye-piece, and compare it with another. 

We have now treated the theory of refra€ting telefcopes: 
with confiderable minutenefs, and have perhaps exceeded’ 
the limits which fome readers may think reafonable. But 
we have long regretted that there is not any theory on this 
fubje&t from which a curious perfon can learn the improve- 
ments which have been made fince the time of Dr Smith, 
or an artift learn how to: proceed. with intelligence in’his-_ 
profeffion. If we have accomplifhed either of thefle ends, . 
we truft that the public will receive our labours with fatis« 
fadtion. 

We cannot add‘any thing to what Dr Smith has deliver- 
ed on the theory of reflecting telefcopes. ‘There-appears'* 
to be the fame poffibility of corre&ting the aberration of the 
great fpeculum by the contrary aberration of a convex {mall 
{peculum, that we have praétifed in the compound object- 
glafs.of an achromatic retra@ting telefeope: But this can- 
not be, unlefs we make the radius-of the: sonvex {peculum = 
exceedingly large, which deftroys:the magnifying power 
andthe brightnefs. ‘This therefore:muft'be'given up. In-: 
deed their performance, when well executed, does’ already - 
furpafs all imagination. Dr Herfchel has found’ great. ad- 
vantages in what he calls the front view, not ufing a plane 
mirror to’ throw the pencils to-one fide... But-this cannot 
be practifed in any but-telefeopes fo large, that the lofs of* 
light, occafioned by the interpofition of the obferver’s head, 


gpay be-difregarded... 


Noruine remains but to-defcribe the mechanifm of [ome 
of the moft convenient forms. 

To defcribe all the varieties of fhape and accommodation - 
which maybe given to a telefcope, would be-a tafk as tri- 
fini: as prolix.. The artifls-of London and of Paris have> 
racked ‘their inventions: to pleafe-every fancy, and to fuit< 
every purpofe. We. fhall content: ourfelves with a few ge- 
neral. maxims, deduced: from the {cientific contideratien of- 
a-telefcope, as an inftrument by which the vifual angle fub- - 
tended by a diftin& obje& is greatly magnified. 5 

The chief confideration is to have a fteady view of the- 
diftant obje&. ‘Lhis is unattainable, unlefs the axis of ther 
inftrument be kept conftantly direGted to:the fame point of © 
it: for when the telefeope -is gently fhifted from its.pofi- 
tion, the object /eems to move in the fame or in the oppolite... 
direétion, according. as-the telefcope inverts the object om 

{howe » 
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becaufe the apparent angular motion is oreater than what —~- 


we naturally conneét with the motion of the. telefcope. 
This does not happen when we look through a tube with- 
out glaffes. 

All thaking of. the inftrument therefore makes the obje& 
djance before the eye ;\ and this is difagreeable, and hinders 
us from feeing it diftin@ly.. But a tremulous motion, how- 
ever {mall, is infinitely mipre prejudicial to the performance 
of a telefcope, by making the obje& quiver before us. A 
perfon walking in the room prevents us from feeing diftinct- 
ly; nay, the wery pullation in the body of the oblerver, azi- 
tates the fleor enough to preduce this effeét, when the te- 
lefcope has a great magnifying power: For the vifible mo- 
tron of the objeét is then an imperceptible tremor, like that 
of an harpfichord wire, which produces an effeét precifely 
fimilar to optical. indiftin@nefs ; and every point of the ob- 
ject is diffufed over the whole {pace of the angular tremor, 
-and appears coexiftent in every part of this fpace, juit as a 
harplichord wire does while it is founding.. The more rapid 
this motion is, the indiftin€tnefs is the more complete. There- 
fore the more firm and elaftic and well bound together the 
frame-work and apertures of our tele{cope is, the more hurt- 
ful will this confequence-be.. A mounting of lead, were it 
practicable, would be preferable to wood, iron, or brafs. 
‘This is one great caufe of the indiftin€inefs of the very fineft 
reflecting telefcopes of the ufual conftrudtions, and can ne- 
ver be totally removed. In the Gregorian form, it is hard- 
ly poffible to damp the elaftic tremor of the {mall {peculum, 
carried by an arm fupported ‘at one end only, even though 
the tube were motionlefs. We were witnefles of a great im- 
provement made on a four-feet refleéting telefcope, by fup- 
porting the {mall fpeculum by a {trong plate of lead placed . 
acrols the tube, and led by an adjufting fcrew at each end. 
But even the great mirror may vibrate enough to, produce 
indiftinGinefs. Refraétiny telefcopes are free from this in- 
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‘ onyeniency, becaufe a {mall angular motion of the obje&- 
glafs round one of its own diameters has no fenfible effet 


on the image in its focus. ‘They are affe&ted only by an 
angular motion of the axis of the telefcope or of the eye- 
glaffes. 

This fingle confideration gives us great help towards 
judging of the merits of any particular apparatus. We 
fhould ftudy at in this particular, and fee whether its form 
makes the tube readily fufceptible of fuch tremulous mo- 
tions. If it does, the firmer itis and the more elaftic it is, 
the worfe. All forms therefore where the tube is {upported 
only near the middle, or where the whole immediately or 
remotely depend on one narrow joint, are defeGtive 

Reafoning in this way, we fay with confidence, that of 
all the forms of a telefcope apparatus, the old fafhioned™ 
fimple ftand reprefented in fig. 21. is by ‘ar the beft, and 
that others are fuperior according as the difpolition of the 
points of fupport of the tube approaches to this. Let the 
pivots A, B, be fixed in the lintel and fole of a window. 
Let the four braces terminate “very near to thefe pivots. 
Let the telefcope lie on the pin Ff, refting on the fhoulder 
round the eye-piece, while the far end of it refts on one of 
the pins 1, 2, 3, &c.; and let the diftanice of thefe pins from 
F very little exceed the length of the telefcope. ‘Ihe trem- 
‘bling of the axis, even when confiderable, cannot affe& the 
poftion of the tube, becaufe the braces terminate alinoft at 
the pivots. ‘The tremor of the brace CD does as little 
harm, becaufe it is nearly perpendicular to the tube. And 
if the object glafs were clofe at the upper fupporting’ pin, 
and the focus at the lower pin F, even the bending and 
trembling of the tube will have no effe& on its optical axis, 


The inflrument is only fubject to herizontal tremors, ‘[hefe 
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from a hook’s joint in the fide of the window, and palling 
through fuch another joint clofe by the pin F. We have 
feen an inftrument of this form, having AB parallel to the 
earth’s axis. The whole apparatus did not colt so fhillings, 

and we find it not in the leaft fenfible manner affeted by a 

ftorm of wind. It was by obfervations with this inftrument 

that the tables of the motions of the Georgium Sidus, pub- 

lithed in the Edinburgh Tranfations, were conftructed, 

and they are as accurate as any that have yet appeared, 

This is an excellent equatorial. 

But this apparatus is not portable, ‘and it is fadly defici. 
ent in elegance. lhe following is the beft method we have 
feen of combining thefe circumftances with the indifpenfable 
requifites of a good, telefcope. 

The pillar VX (fig. 22.) rifes from a firm fland, and has - 
a horizontal motion round a cone which completely fills it. 
This motion is regulated by a rack-work in the box at V. 
The fcrew of this, rack-work is turned by means of the 
handle P, of a convenient length, and the {crew may be dif. 
engaged by the click or detent V, when we would turn the 
inftrument a great way at once. The telefcope has a ver- 
tical motion round the joint Q placed near the middle of 
the tube. The lower end of the tube is fupported by the 
ftay OT. This confifts of a tube R'l’, faftened to the pil- 
lar by a joint 'l', which allows the ftay to move in a vertical 
plane. Within this tube flides another, with a Riff motion, 
This tube is conneéted with the telefcope by another joint 
O, alfo. admitting motion in a vertical plane. The fide M 
of this inner tube is formed into a rack, in which works a 
pinion fixed to the top of the tube RT, and turned by the 
flat finger-piece R. The reader will readily fee the advan. 
tages and the remaining defeéts of this apparatus. Tt is 
very portable, becaufe the telefcope is eatily difengaged 
from it, and the legs and ftay fold up. If the joint Q were 
immediately under A, it would be much freer from. all tre- 
mor in the vertical plane.” But nothing can hinder other 
tremors arifing from the long pillar and the three {pring y 
leas. Thefe communicate all external agitations with great 
vigour. The inftrument fhould be fet on a ftone pedettal,. 
or, what is better, a cafk filled with wet fand. This pedef- 
tal, which neceffity perhaps fuggefted to our {cientific navie 
gators, is the beft that can be imagined. 

Fig. 23 is the ftand ufually given to reflecting telefcopes, 
‘The vertical tube FBG is faftened to the tube by finger 
{crews, which pals through the flits at F and G. This. 
arch turns round a joint in the head of the divided pillar, 
and has its edge cut into an oblique rack, which is aéted on 
by the horizontal ferew, furnifhed with the finger-piece A, 
‘WVhis {crew turns in a horizontal {quare frame. This frame 
‘turns round a horizontal joint in the off fide, which cannot 
be feen in this view. In the fide of this frame next the eye 
there is a finger-fetew a, which paffes through the frame, 
and prefles on the round horizontal plate D. By fcrewing 
down this finger-ferew, the frame is brought up, and prefles 
the horizontal ferew to the rack. Thus the elevation of the. 
telefcope is fixed, and may be niccly changed by the finger 
applied to A and turning this{crew. The horizontal round 
plate D moves {tify round on another plate of nearly equal 
diameter. This under plate has a deep conical hollow focket, 
which is nicely fitted by grinding to a {folid cone formed 
on the top of the great upright pillar, and they may be 
firmly fixed in any pofition by the finger-ferew E. To the 
under plate is taftened a box c, containing a horizontal ferew 
C, which always works in a rack cut in the edge of the up- 
per plate, and cannot be difengaged from it.. When a great 
vertical or horizontal motion is wanted, the {crews wand E 
are flacked, and by tightening them the telefcope may a 

fixe 
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cope. fixed in any pofition, and then any {mall movements may be 


given it by the finger plates A and C. 

This ftand is very fubject to brifk tremor, either from ex- 
ternal agitation of the pedeftal, or from the immediate ac- 
tion of the wind; and we have feldom feen diftinlly through 
telefcopes mounted in this manner, till one end of the tube 
was prefled againft fomething that was very fteady and une- 
laftic. It is quite aftonifhing what.a change this produces. 
We took a very fine telefcope made by James Short, and 
laid the tube on a great lump of foft clay, prefling it firmly 
down into it.- Several perfons, ignorant of our purpofe, 
looked through it, and read a table of logarithms at the di- 
ftance of 310 yards. We then put the telefcope on its 
ftand, and pointed it to the fame obje& ; none of the com- 
pany could read at a greater diftance than 235 yards, al- 
though they could perceive no tremor. They thought the 
vifion as fharp as before; but the incontrovertible proof 
of the contrary was, that they could not read at fuch a dip 
flance. 

If the round plates were of much greater dimenfions; and 
if the lower one, inftead of being fixed to the pillar, were 
fupported on four ftout pillars ftanding on another plate ; 
and if the vertical arch had a horizontal axis turning on 
two upright frames firmly fixed to the upper plate—the in- 
ftrument would be much freer from tremor. Such ftands 
were made formerly; but being much more bulky and incon- 
venient for package, they have gone into difufe. 

The high magnifymg powers of Dr Herfchel’s telefcopes 
made all the ufual apparatus for their fupport extremely im- 
perfect. But his judgment, and his ingenuity and fertility 
in refource, are as eminent as his philofophical ardour.- He 
has contrived for his refle€ting telefcopes ftands which have 
every property that can be defired. ‘[‘he tubes are all fup- 
ported at the two ends. The motions, both vertical and ho- 
rizontal, are contrived with the utmoft fimplicity and firm- 
nefs. We cannot more properly eonclude this article than 
with a defcription of his qo feet telefcope, the nobleft mo- 
nument of philofophical zeal and of princely munificence 
thet the world can boatt of. 

‘Plat DV. reprefents a view of this inftrument in a meri- 
dional fituation, as it appears when feen from a convenient 
diftance by a perfon placed to the fouth-weft of it. ‘The 
foundation in the ground confifts of two concentric circular 
brick walls, the outermoft of which is 42 feet in diameter, 
and the infide one 21 feet. They are two feet fix inches 
deep under ground ; two feet three inches broad at the bot- 
tom, and one foot two inches at the top; and are capped 
with paving ftenes about three inches thick, and twelve 
and three quarters broad. ‘lhe bottom frame of the whole 
apparatus refts upon thefe two walls by twenty concentric 
rollers III, and is moveable upon a pivot, which gives a ho- 
rizental motion to the whole apparatus, as well as to the te- 
lefcope. 

The tube of the telefcope A, though very fimple in its 
form, which is cylindrical, was attended with great difficul- 
ties in the conftruétion. This is not to be wondered at, 
when its fize, and the materials of which it is made, are 
confidered. Its length is 39 feet four inches; it meafures 
“four feet ten inches in diameter ; and every part of it is of 
iron. Upon a moderate computation, the weight of a 
wooden tube muft have exceeded an iron one at leaft 3000 
pounds ; and its durability would have been far inferior to 
that of iron. It is made of rolled or fheet iron, which has 
been joined together without rivets, by a kind of feaming 
well known to thofe who make iron-funnels for floves. 

Very great mechanical fkill is ufed in the contrivance of 
the apparatus by which the: telefcope is {npported and di- 
re€ted. In order to command every altitude, the point of 
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fupport is moveable ; and its motion is effe€ted by mecha- Pens 
ell, 
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nifm, fo that the telefcope may be moved from its moft 
backward point of fupport to the moft forward, and, by 
means of the pulleys GG fufpended from the great beam 
H, be fet to any altitude, up to the very zenith. The 
tube is alfo made to reft with the peint of fupport in a pl- 
vot, which permits, it to be turned fidewife. . 

The concave face of the great mirror is 48 inches of po- 
lithed furface in diameter. ‘The thicknels, which is equal 
in every part of it, remains now about three inches and a 
half; and its weight, when it came from the caft was 2118 
pounds, of which it muft have loft a {mall quantity in po- 
lithing. To put this fpeculum into the tube, it is fufpend- 
ed vertically by a crane in the laboratory, and placed on a 
{mall narrow carriage, which is drawn out, rolling upon 


-planks, till it comes near. the back of the tube; here it 


is again fufpended and placed in the tube by a peculiar ap- 
paratus. 

The method of obferving by this telefcope is by what 
Dr Herfchel calls the front view ; the obferver being placed 
in a feat C, fufpended at the end of it, with his back to- 
wards the obje€t he views. There is no fmall fpeculum, but 
the magnifiers are applied immediately to the firft focal 
image. 

From the opening of the telefcope, near the place of the 
eye-glafs, a {peaking pipe runs down to the bottom of the 
tube, where it goes into a turning joint; -and after feveral 
other infleGtions, it at length divides into two branches, one 
going into the obfervatory D, and the other into the work- 
room E, By means of the {peaking pipe the communica» 
tions of the obferver are conveyed to the affiftant in the ob- 
fervatory, and the workman is direéted to perform the re- 
quired motions. 

In the obfervatory is placed a valuable fidereal time-piece, 
made by Mr Shelton. Clofe to it, and of the fame height, 
is a polar diftance-piece, which has a dial-plate of the fame 
dimenfions with the time-piece : this piece may be made to 
fhow polar diftance, zenith diftance, declination or altitude, 
by fetting it differently. ‘lhe time and polar diftance pie- 
ces are placed fo that the affiftant fits before them at a 
table, with the fpeaking-pipe rifing between thems and in 
this manner obfervations may be written down very conves 
niently. 

This noble inftrument, with proper eye-glaffes, magnifies 
above 6000 times, and is the largeft that has ever been 
made. Such of our readers as wifh fora fuller account of 
the machinery attached to it, viz. the ftairs, ladders, and 
platform B, may have recourfe to the fecond part of the 
‘T'ranfaétions of the Royal Society for 17953 in which, by 
means of 18 plates and 63 pages of letter-prefs, an 
ample detail is given of every circumftance relating to join. 
er’s work, carpenter’s work, and fmith’s work, which ats 
tended the formation and ereétion of this telefcope. It was 
completed on Auguft the 28th 1789, and on the fame day 
was the fixth fatellite of Saturn difcovered. ; 

TELL (William), an illuftrious Swifs patriot, chief ine 
ftrument of the revolution which delivered the Swifs can- 
tons from the German yoke in 1307. Grifler, the gover- 
nor of thefe provinces for the emperor Albert, having or- 
dered him, under pain of death, to fhoot at an apple placed 
on the head of one of his children ; he had the dexterity, 
though the diftance was very confiderable, to ftrike it off 
without hitting the child. The tyrant, perceiving he had 
another arrow concealed under his cloak, afked him for 
what purpofe? To which he boldly replied, ** To have thot 
you thro’ the heart, if I had had the mistortune to kill my 
fon.” The enraged governor now ordered him to be hang- 
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ed; but his fellow-citizens, animated by his fortitude and 
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patriotifm, flew to arms; attacked and vanquifhed Grifler, 
who was fhot to death by Tell; and the aflociation for the 


Leone independency took place that inftant. 


Trx1-Tale, a name {ometimes given tothe Perpetual-Loa. 
See that article. 

TELLER, an officer of the exchequer, in ancient re- 
cords called tailier. There are ‘four of thefe officers, whofe 
duty is to receive all fums due to the king, and to give the 
clerk of the pells a bill to charge him therewith. They 
Yikewife pay all money due from the king, by warrant from 
the auditor of the receipt; and make weekly and yearly 
books both of their receipts and payments, which they deli- 
ver to the lord treafurer. 

TELLINA, in natural hiftory, a genus of animals be- 
Jonging to the clafs of vermes, and order of tefacee. ‘The 
animal is a tethys; the fhell is bivalve, generally floping to 
one fide, with three teeth at the hinge. Gmelin reckons 
about go {pecies. 

The telling bury themfelves in the mud or fand at the 
bottom of the fea, keeping a communication with the water 
above by means of {hort tubes or pipes. 

TEMISSA, a large town in Africa, about 120 miles 
north-eaft-of Mourzouk, the capital of Fezzan. Here the 
caravan of pilgrims from Bornou and Nigritia, which takes 
its departure from Mourzouk, and travels by the way of 
Cairo to Mecca, ufually provides the ftores ef corn and 
dates, and dried meat, that are requifite for its dreary paf- 
fave. 

‘TEMPE (ance. geog.), a moft pleafant place or valley of 
Theflaly. hat it was there, appears from the epithets 
Theffalica (Livy), Theffala (Ovid) ; but in.what particular 
diftri@ is the queftion. From the Phthiotica of Catullus, 


3t fhould feem to be of Phthiotis: but the Peneus, which 
ran through ‘Tempe, was at too great a diftance, being fe- 
payated from it by Mount Othrys and others. 


Firft, how- 
ever, we fhall define Tempe, previous to the determining 
the particular diftri& in which it lay. The Peneus, accord- 
ing to Pliny, running down between Offa to the fouth and 
Olympus to the north for 500 ftadia, is for halt that fpace 
navigable ; in the direGion of this courfe lies what is called 
Tempe, extending in length for five miles, in breadth for 
almoft an acre and an half, with gentle convexities rifing on 
the right and left beyond ken of human fight. Within 
glides the Peneus in its yerdant light, green in its pebbles, 
charming in the grafs on its banks, harmonioufly vocal with 
the mufie of birds. In this defcription Strabo and #- 
fian agree; the laft adding, that it has an agreeable variety 
of places of retreat ; and that it is not the work of man’s 
hand, bat the fpontaneous produ@tion of nature; and Strabo 
fays, that formerly the Peneus formed alake in this fpot, be- 
ing checked in its courfe by the higher grounds about the 
fea ; but that an opening being made by an earthquake, and 
Mount Offa torn from Olympus, the Peneus gained a free 
courie between them. But Livy, who calls Tempe a grove, 
remarks a degree of horror rather than amenity, with which 
the Roman army was ftruck on marching over the narrow 
pafs ;. for, betides the defile, difficult to. go over, which runs 
on for five miles, there are fteep rocks on each hand, down 
which the profpe& is apt to caufe a dizzinels, heightened 
by the noife and depth of the interfluent Peneus. Hence 
it appears that ‘Tempe was in the Pelafgiotis, whofe extre- 
mity was formerly the Pencus, but aiterwards, as is pro« 
bable, allotted to Magnefia; and thus Pliny places the 
mouth of the Peneus not'in Theflaly itfelf, but in the Mag- 
nefia of Theflaly. ‘ 

TEMPER, ina mechanical fenfe. See "TemPErine. 

Temrezr, in.a moral fenfe, the difpofition of mind. whe- 
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ther natural or acquired, ‘The word is feldomufed by good ‘Tempe 
writers without an epithet, asa good or bad temper; though Tempe 


one of the moft beautiful poems in the language is entitled 
The Triumphs of Temper. 

It is well obferved by an elegant effayift, that more con- 
ftant uneafinefs arifes from ill temper than from ill fortune ; 
as.a bad temper embitters every fweet, and converts a para- 
dife into a place of torment. For fubduing the heart to 
foftnefs, and preferving a due balance of the paflions, a pro- 
per culture of the underftanding and of the tafte is the beft 
methed. . He who employs his time in the ftudies of eles 
gant literature, or the fine arts, has almoft always a good 
temper; whilit the man who is abforbed in the purfuits of 
profound fcience is apt to acquire a feverity of difpofition, 
little lefs difagreeable, thouzh generally much lefs pernici- 
ous, than the capricioufnels of the idler. Mufic, painting, 
and poetry, teach the mind to feleét the agreeable parts of 
thofe objects which furround us, and by habituating it to a 
pure and permanent delight, gradually fuperinduce an habi-. 
tual good humour. It is of mfinite importance to happi- 
nefs to accuftom the mind, from infancy, to turn from de- 
formed and painful feenes, and to contemplate whatever-can 
be found ef moral and natural beaaty. 

So much of the happinefs of private life depends on the 
government of the temper, that the temper ouyht to be a 
principal. objet of regard in a well-conduéted education. 
The fuffering of children to tyrannize without controul 
over fervants and inferiors, is the ruin of many an amiable 
difpofition. ‘The virtues of humanity, benevolence, humili- 
ty, cannot be too early enforced; at the fame time, care 
fhould be taken that an infant of two or three years old. 
fhould never be beaten or fpoken to harihly for any offence 
which it can pofibly commit. 

TEMPERAMENT, among phyficians, the fame with: 


conftitution, or a certain difpofition of the folids and fluids. 


of the human body, by which it may be properly denomina- 
ted ftrong, weak, lax, &c. 

In every perfon there are appearances of a temperament 
peculiar to himfelf, though the ancients only took notice 
of four, and fome have imagined thefe were deduced from 
the theories of the four humours or four cardinal qualities 3. 
but it is more probable that they were firft founded on ob- 
fervation, and afterwards adapted to thofe theories, fince we 
find that they have a real exiftence, and are capable of re- 
ceiving an explanation. 
marked are the fanguineous and melancholic, viz. the tem- 
peraments of youth and age. 

1. Sanguineous. 


arteries, redundancy of fluids, florid complexion ; fenfibility 
of the nervous power, efpecially to pleafing objects ;. irrita- 


bility from the plethora ; mobility and levity from lax fos. 
lids. ‘Thete charaGters are diftin@ly marked, and:are pros.” 


ved by the difeafes incident to this age, as heworrhagies, fe- 


vers, &c. but thefe, as they. proceed from a lax fyftem, are. 


more eafily cured. 


2. Melancholic Habit. "Were greater rigidity. of folids oce. 
curs, difcoverable by the hardnefs and crifpature of the: 


hair ; {mall proportion of the fluids, hence drynefs and lean- 


nefs; {mall arteries, hence pale colour ;. venous plethora,, 


hence turgefcency: of thefe, and hwidity ; fenfibility, fre~ 
quently: exquifite ;, moderate irritability, with remarkable te- 
nacity of impreffiens; fteadineis in aétion and flownels of mos 
tion, with great ftrength; for excels,of this-contlitution in 
maniacs gives the moft extraordinary inftance of human 
ftrength we know. ‘Lhis temperament is moft diftinély. 
marked in old. age, and.in males. ‘The fanguineous temperae 

ment; 


The two that are moft diftinAly- 


Here there is laxity of folids, difcover-. 
able by the foftnefs of hair and fucculency ; large iyitem of: 


ment, 
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ment-of youth makes vs not difinguith the melancholic till the 
decline of life, when it is very evident, from difeafes of the 
veins, hemorrhoids, apoplexy, cachexy, obftruétionsof the vil 
cera, particularly of the liver, dropties, affections of the ali- 
mentary canal, chiefly from weaker influence of the nervous 
power, 5So much for the fanguineous and melancholic tem- 
peraments ; the other two are not fo eafily explained. The 
choleric temperament takes place between youth and man- 
heod. In the 

3. Choleric, the diftribution of the fluids is more exafly 
balanced ; there is le{s fen@bility, and lefs obefity, with more 
irritability, proceeding from greater tention, lefs mobility 
and levity, and more fteadinefs in the ftrength of the nervous 
power. As to the FS 

4. Phlegmatix. ‘This temperament cannot be diftinguifh- 
ed by any charaéters of age or fex. It agrees with the fan- 
guineous in laxity and fucculency, It differs from that 
temperzment, and the melancholic, by the more exact dittri- 
bution of the fluids. Again, it differs from the fanguine- 
ous, by having lefs fenfibility, irritability, mobility, and per- 
haps ftrength, though fometimes indeed this laft is found to 
be great. 

Thefe are the ancient temperaments, The temperaments, 
indeed, are much more various; and very far from being 
ealily marked and reduced to their genera and fpecies, from 
the great variety which is obfervable in the conititutions of 
different men. 

Temperament, in mufic, is defined by Rouffeau to be 
an operation which, by means: of a flight alteration in the 
intervals, caufes: the difference between two contiguous 
founds to difappear, makes each of thefe founds feem iden- 
tical with the other, which, without offending the ear, may 
{till preferve their refpective intervals or diftances one from 
the other. By this operation the fcale is rendered more 
fimple, and the number of founds which would otherwife 
be neceflary retrenched. Had not the feale been thus mo- 
dified, inftead of twelve founds alone, which are contained 
in the oétave, more than fixty would: be indifpenfably re- 
quired to forra what we: properly call ‘modudaiion in every 
tone. 

It is proved by computation, that upon the organ, the 
harpfichord. and every other inftrument with keys, there is 
not, and there {carcely can be, any chords properly in tune, 
fave the octave alone. The caule is this, that though 
three thirds major, or four thirds minor, ought to form a 
jut oGtave, thofe are found to furpafs, and thefe not to 
reach it. 

TEMPERANCE, that virtue which a man is faid to 
poffefs who moderates and reftrains his fenfual appetites. It 
18 often, however, ufed in a much more general fenfe, as 
fynonymous with moderation, and is then applied indifcri- 
minately to all the paffions. 

Temperance’ ({ays Mr Nelfon) is the virtue that, bridles 
our irregular defires ; it is nearly allied to prudence, and has 
a clofe conneétion’ with juftice; it calms revenge, and 
quenches the fire of unjuft relentment ; it checks the’ Epi- 
cure, and ftops the riotous hand. of the Bacchanalian ; it 
extinguifhes or abates the flames of luft, and) banifhes every 
lawleis action; it filences the flippant detra€ting tongue, 
and gives in its: ftead. a» pleafins moderation of fpeech ; it 
fhuts the door again{ft avarice, and proves'experimentally, 
that happinefs: does not confilt in the eager purfuit or ac- 
quilition of riches, but in'a ‘contented: mind ; it curbs: the 
{trongeft of all other paffions, gaming, and diftinguifhes jut- 
ly the ablurdity and folly of making that-a:dangerous trade, 
which was only defigned as:a:relaxation and an-amufement : 
temperance; ina:word, .is* the: parent of many virtues; the 
parent of peace, profperity, health, and joy. 
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Nothing ean be more firange to all obfervation tham the ‘Tempe~ 
practice of forfaking temperance ; fince every day’s experi- oe 
ence proves to us, that intemperance produces the dppofite Templare, 


to what we feek. Suppofe, when achild is born, we afle 
the parents what it is they wifh in that child ; they will ane 
{wer, lite. But as life alone, that is, mere exiftence, may, 
by infirmity or other accidents, be very wretched, they wilt 
naturally with for health arid happinefs. Well then, life, 
health, and happinefs, are the"general wifhes of parents for 
their children.. Now let us ice how their withes are likely 
to fueceed. Their firft Rep is ufually a thameful neslect 
of the food of nature, the breaft ; the next, a blind gratifi- 
cation of their will; the third, an almoft total necle@. of 
their manners ; and a fourth, the cherifhing them ia every 
irregular affe@tion. Where then is the wonder that parents 
are difappointed? Life and health depend on proper food 
and other judicious management om one part; and if fick, 
an obedience to remedies on the other part; and happinefs 
effentially depends in the firft place on health ; inthe next, 
on the due government of gur fenfes, affections, end pafs 
fions. See here how much mankind deviate from tems 
felves; how far they depart from their own’ principles 
But what is the remedy? Nothing more obvious. Let 
parents exercife their reafon in all the tteps they take for 
their children’s welfare ; let them examine right and wrong 
let them not only avoid paffion, but labour to correé their 
own errors of judgment, that they may be the better enabled 
to prevent them ‘in their children; but, particularly, let 
them fix in them the knowledge, love, and habit,.of tem: 
erance. 

TEMPERING, in the mechanic arts, the preparing of 
fteel and iron, fo as to rerider them more compa@, hard, and 
firm; or even more foft and pliant, according to their re- 
{pective occafions. See Iron and STEEL. 

TEMPESTA, See Motyn, 

TEMPLARS, Tempuers, or Knights of the Temple; 
a religious order inftituted at Jerufalem in the beginning of 
the 12th century, for the defence of the holy fepulchre and 
the protection of Chrittian pilgrims. They were firft called 
The poor of the Holy City, and afterwards affumed the appel- 
lation of Templers, becaufe their heufe was near the temple. 
The order was. founded by Baldwin II, then king of Jeru- 
falem, with the concurrence of the pope ; and the principal 
articles of their rule were: ‘(hat they fhould hear the holy 
office throughout every day; or that, when their military 
duties fhould prevent this, they fhould fupply it by a’ certain 
number of pater nofters: that they fhould abftain from flefli 
four days in the week, and on Fridays from egas and milk- 
meats: that each knight might have three‘horfes, and one 
e{quire: and that they fhould neither hunt nor fowl! 
Atter the ruin of the kingdom of Jerufalem about 1186; 
they fpread themfelves through Germany and other countries 
of Europe, to which they were invited. by the liberality of 
the Chriftians: Inthe year 1228, this: order acquired fta- 
bility, by being: confirmed’ in the council: of Troyes, and 
fubjected: to a rule.of difcipline:drawn up by! St Bernard. 
In every»nation they had aparticular governor, called ma/fer 
of the Temple, or of the militia of the Temple. ‘Their grands 
matter had his refidénce at Paris. 

The order of Templars flourifhed for fome time, and ac- 
quired, by the: valour of: its knights, immenfe riches and‘an 
eminent’ degree’ of military:renown': but as'their profperity 
increafed, their vices were’ multiplied, and their arrogance, 
luxury, and-cruelty:rofe at laft to fuch a monftrous height,. 
that their privileges were revoked, and their order fappreffed’ 
with the-moft: terrible circumiftances of ‘infamy ‘and teverity. 
Their accufers were two of theirown body, and their chief 

profecutor Philip the Fair of France, who addreffed his com- 
3 Az plaints 
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Templars. plaints to Clement V, The pope, though at firft unwilling 


to proceed againit them, was under a neceffity of comply- 
ing with the king’s defire ; fo that, in the year 1307, upon 
an appointed day, and for fome time afterwards, all the 
knights, who were difperfed throughout. Europe, were 
feized and imprifoned, and many of them, after trials for 
capital crimes, were convicted and put to death. In 1312 
the whole order was fuppreffed by the council of Vienne. 
A part of the rich revenues they poffefled was beftowed upon 
other orders, efpecially on the knights of St John, now of 
Malta, and the reft conffcated to the refpeGtive treafuries 
of the foverergn princes in whofe dominions their pofleffions 
lay.—The knights Templars, in order to juftify the feverity 
with which they were treated, were charged with apoftaly 
to the Saracens, and holding correfpondence with them, 
with infulting the majefty of God, turning into derifion the 
gofpel of Chrift, and trampling upon the obligation of all 
laws human and divine. Candidates, it is faid, upon ad- 
miffion to this order, were commanded to fpit, in token of 
contempt, upon an image of Chrift, and after admiflion to 
worthip either a cat or a wooden head crowned with gold. 
It is farther affirmed, that, among them, the odious and un- 
natural a&t of fodomy was a matter of obligation; and 
they are charged with other crimes too horrible to be men- 
tioned, or even imagined. However, though there be rea- 
fon to believe, that in this order, as well as others of the 
fame period, there were {hocking examples of impiety and 
profligacy; yet that the whole order was thus enormoufly 
corrupt, there is no reafon to believe. The pope indeed, 
though he aéted with feverity, ated with juitice. He fent 
two-cardinals to Paris, who, publifhing his bull againft the 
order, condemned thofe Templars who had made the volun- 
tary confeflion to be burnt by a flow fire. ‘The criminals 


recanted their former confeffions, but acknowleged them- 
Jelves worthy of death, becaufe they had unjuftly acculed 
the order of crimes of which they were innocent. 


Several 
authors of thofe times wrote in defence of the order; and 
Boccace alleges, that its extirpation was owing to the avarice 
of the king of France, who coveted the rich poffeffions the 
‘Templars then enjoyed in France. 

‘The king of Arragon was much preffed to treat the 
‘Templars in his kingdom as they had been treated in France ; 
but his conftant anfwer was, * We muit be firlt convinced 
of their guilt, and it will be then time enough to talk of 
their punifhment.’? ‘The people, however, were in general 
fo provoked againit them, that they were compelled to fhut 
themf{elves up in the fortrefles belonging to their order, to 
prevent their being torn in pieces; which precaution was re- 
prefented to the king of Arragon as an ad of rebellion. 
He marched, therefore, with a corps of troops ayain{t one 
of thefe fortrefles. The knight who commanded fur- 
rendered immediately, and told the king the truth, affuring 
him that they defired nothing but a fair trial; with which 
declaration the king was extremely moved, took the whole 
order into his proteétion, and forbade any to abufe or infult 
them under the heavieft penalties. At the fame time he 
declared, he was ready to receive any informations againft 
them that were fupported by proofs; but if the informers 
failed therein, he would punifh them as they deferved. 

Thefe facts plead ftrongly for the innocence of the Tem- 


plars, or at leaft they prove that their guilt muft have been: 


exaggerated ; and if we add, that many of the accufations 

advanced again& them flatly contradi& each other, and that 

many members of this unfortunate order folemnly avowed 

their innocence while languifhing under the fevereft tor- 

tures, and even with their dying breath—it would feem pro- 

bable, that king Philip fet on foot this bloody tragedy, with 
‘ y 
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a view to gratify his avarice, and glut hie refentment againg Temple. | 
the ‘l’emplars, and efpecially again& their grand-matter, “""V 
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who had highly offended him. . The principal caufe of his 
invincible hatred againft them. was, that in his quarrel with 
Boniface VILL. the knights efpoufed the caule of the pope, 
and'furnifhed him with money to carry on the war. They. 
originally wore a white habit, with red croffes fewed upon 
their cloaks asa mark of diftinétion. ; 
TEMPLE (Sir William), was born in London in the 
year 1628.” ‘I’he family from which he {prung was ancient, 
and is faid to have aflumed the furname of Temple from the 
manor of ‘Temple, in the hundred of Sparken- Hall, in Lei- 
cefterfhire. He was firft fent to fchool at Penfehurft, in 
Kent, under the care of his uncle, the celebrated Dr Hams 
mond, then minifter of that parifh; but at the age of ten 
he was removed thence to a fchool at Bifhop-Stortford, in 
Hertfordfhire. When he had acquired a fufficient know- 
ledge of the Greek and Latin, he returned home at the age~ 
of fifteen; and, two years after, he went. to Cambridve, 
where he was placed under the tuition. of the learned Dr: 
Cudworth, then fellow of Emanuel College. His father,. 
Sir John Temple, being a ftatefman, feems to have defizned 
him forthe fame way of life; and on this account, after 
refiding. at. Cambridge two years, which were principally 
{pent in acquiring a competency of French and Spanith, 
both languages exceedingly ufeful- for his intended purfuits, - 
he was fent abroad to finith his education. 
Mr ‘Temple began his travels by vifiting France in 1648. 
As he chofe to pafs through the Ifle of Wight, where his: 
majelty was detained a prifoner, he there accidentally met 
with the fecond daughter of Sir Peter Ofborn of Chickfand, 
in Bedtordthire, then governor of Guernfey for the king ; 
and this lady beimy on a journey with her brother to St 
Maloes, where their father then was, our young travellex 
joined their patty. This gave rife to an honourable amour, 
which, at the end of feven years, concluded in a happy mar- 
riage. Having refided two years in France, and learned 
the French language perfeGtly, Mr T'emple. made a tour 
through Holland, Flanders, and Germany, during which: 
he became completely mafter of the Spanifh. In 1654 he: 
returned from the continent, and, marrying Mifs Ofborn, 


-pafled his time in retirement with his father, his two 


brothers, and a fifter, then in Ireland, happy in that per- 
fect harmony which has been fo often remarked in their fa- 
mily. ; 

ve he rejected all offers made him of employment under 
Cromwell, the five years which he lived in Treland were: 
fpent chiefly in improving himfelf in hiftory and philofophy ;. 
but at the Reftoration, in 1660, being chofen a member of: 
the conyention there, while others were trying to make 
their court to the king, Mr Temple oppofed the poll-bill: 
with fo much {pirit, that his conduct foon attrafted the at- 
tention of the public, and brought him into netice. In the 
fucceeding parliament, in 1661, he was eleéted with his fa- 
ther for the county of Carlow; and, in the year following, 
he was-chofen one of the commiffionere to be fent from that 
parliament to the king, which gave him.an opportunity of 
waitmg on the duke of Ormond, the new lord-lieutenant,. 
then at London. Soon after he went back to Iveland, but 
with a refolution of quitting that kingdom, and of removing: 
with his family to England. 

On.his return he met with a-very favourable reception: 
from the duke of Ormond; and foon acquired fuch a con- 
fiderable fhare in his efteem, that the duke complained of 
him as the only man in-Ireland that had never afked any 
thing from him. When he mentioned. his defign of carrying: 
his family to England, his grace faid, that he hoped at 

wou 
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‘Fempte. would at leaf give him leave to write in his favour to the 


two great minifters, Clarendon then lord chancellor, and 
the earl of Arlington, who was fecretary of ftate. This 
the duke did in fuch ftrone terms, as procured him the 
friendfhip of thefe two noblemen, as well as the good opi- 
nion of the king. Mr Temple, however, made no other 
ufe of this advantage than to tell lord Arlington, that if his 
majefty had any employmeat abroad, which he was fit for, 
he fhould be happy to.undertake it ; but, at the fame time, he 
reqnefted that he might not be fent into any of the northern 
climates, to which he had a very great averfion. Lord Ar- 
lington replied, he was very forry he had made fuch an ob- 
jection, as there was no other employment then undifpofed 
of except that of going envoy to Sweden. However, in 


1665, about the beginning of the firft Dutch war, lord Ar-- 


lingten fent a meffenger to acquaint him that he mutt im- 
mediately come to his houfe; which he did, and.found that 
his lordfhip’s bufinefs was to tell him, that the king had oc- 
eafion to fend fome perfon abroad upon an affair of the ut- 
moft importance, and that he had refolved to make him the 
firft offer; but that he muf know, without delay, and with- 
out telling him what it was, whether he would accept of it, 
and that he muft be ready to fet out in two or three days, with- 
out mentioning it to any of his friends. After a little confider- 
ation, Mr femole told his lordfhip, that, as he took him to 
be his friend, and as he had advifed him not to refufe, as it 
would be an entrance into his majefty’s fervice, he fhould con- 
fult no farther. This bufinefs was to carry a fecret commiffion 
to the bifhop of Muniter; which he fet out with on the fecond 
of Auguft, and executed fo much to the fatisfa¢tion of 
Charles II. that, on his return to Bruffels, his majefty ap- 
pointed him refident there, and created him a baronet. As 
Bruffels was a place which he had long wifhed to refide at, 
in April 166% he fent for his family ; but, before their ar- 
rival, he had been again oblized to depart upon bufinefs to 
the prelate’s court: for the bifhop having liftened to terms 
of accommodation with France, Sir William wrote two let- 
ters to diffuade him from that alliance; and thefe not having 
the defired effect, he went in difguife to Munfter, where, 
though’he arrived too late to fecure the prince in his firft 
engagement, yet he prevailed on him to permit five or fix 
thoufand of his beft troops to enter into the Spanith fervice. 
In this journey he pafled for a Spanifh envoy, having twenty 
Spanifh guards to attend him. In this manner he firft went 
to Duffeldorp, where the duke of Newburgh, though in 
the French intereft, gave him a guard to Dortmund; but 
when he reached that place, finding the gates fhat, he was 
forced to proceed to a village, at the diftance of a league, 
which, being full of Brandenburg troops, he was under the 
neceffity of lodging in a barn, upon a ftraw bed, with his 
page fora pillow. Next day he was entertained at a caftle 
belonging to the bifhop ot Muniter, by one Gorges a 
Scotch lieutenant-general in that prelate’s ferviee, with what 
he calls a very epifcopal way of drinking. ‘The- general 
coming to the large hall, in which ftood a great many flag- 
gons ready charged, he called for wine to drink the king’s 
health. A filver bell, that might hold about two quarts, 
was upon this brought him; and, as foon as he received it, 
he pulled out the clapper, and giving it to Sir William, to 
whom he intended to drink, ordered the bell to be Alled: 
When this was done, he drank off the contents to his mas 
jefty’s health ; and afking Sir William for the clapper, put 
it on, and turning down the bell, rang it, to fhew that 
he had drank fair, and left nothing in it. He then took 
out the clapper, defired Sir William to give it to whomfo- 
ever he pleated ; and, ordering the bell to be filled again, pre- 
fented it. to-Sir William: but-as-the latter feldom ufed- to: 
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drink, he had generally. fome gentleman with him to fupply baja ‘ 
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his place in this refpect whenever it might be neceflary. Ha- 
ving finifhed his bufinefs at Muniter, he returned to Bruffels,, 
where he paffed a year with great plealure and fatisfaCtion. 

-'T'wo months after the conclufion of the peace with the 
Dutch at Breda, Sir William’s Siler, who refided with him 
at Bruffels, being very defirous of feeing Holland, he went 
thither incognito to gratify her delire: but while he was 
atthe Hague, he paid a private wifit to Mr De Witt, in 
which he laid the foundation of that clofe intimacy which 
afterwards fubfifted between them. 

In the {pring of 1667, a new war breaking out between 
France and Spain, which expofed Bruffels to the danger of 
falling into the hands of the former, Sir William fent his 
lady and family to England; but he himfelf remained there 
with his fifter till the Chriftmas following, when he was or- 
dered by the king to come over privately to London. ‘Ta 
king the Hague in his way, he paid another vifit to. De 
Witt, and, purfuant to his inftructions, propofed thofe over- 
tures to him which produced the triple alliance. Soon after 
his arrival at the Britifh court, he returned, on the 16th 
of January 1668, with the charaéter of envoy extraordi- 
nary and plenipotentiary to Holland ; where a conference- 
being opened, he brought that treaty to a perfe& conclufion: 
in the fhort {pace of five days. ‘The ratifications of this al- 
liance being exchanged on the 15th of February, he re- 
paired to Bruflels; and a treaty being fet on foot between 
France and Spain at Aix-la-Chapelle, he fet out for that 
place on the 24th of April in quality of his majefty’s am- 
baflador extraordinary and mediator. Here he arrived on 
the 27th: and it was chicfly owing to his affiftance that the 
Spaniards were brought to fign the articles. of that peace on. 
the fecond of May. This fervice being completed, he re- 
turned to Bruffels,. with a view of remaining there in his: 
former ftation of refident ; but he received letters from the 
earl of Arlington, with the king’s order to continue as am- 
baffador, and to ferve his country in that quality in Hol- 
land, as, on account of the late alliances, his majefty was re-- 
folved to renew.a character which the crown of England: 
had difcontinued there fince the time of king James. Sir 
William being now left at liberty to return to Envland, em- 
braced the opportunity ; and, upon his arrival at London,, 
he was received with every poffible demonftration of favour 
both by the king and the court. 

Setting out again for Holland, with his. new character 
of the king’s ambaffador, he arrived at the Hague in the: 
end of Auguft 1668. Here he enjoyed.the confidence of 
that great minifter De Witt, and lived in great intimacy with: 
the prince of Orange, who was then only eighteen years of 
age ; but, in September 1669, he was hurried back to Eng- 
land by lord Arlington, who ordered him to put his foot in. 
the ftirrup as foon ashe fhould' receive his-letter. When Sir- 
William waited on the earl, he found that he had not one 
word to: fay to-him:; for, after making him attend a long 
time, he only afked hima few indifferent queftions refpe@ting: 
his journey. Next day he was received as coolly by the- 
king ; but the fecret foon ‘came out, and:he was prefled to’ 
return to the Hague, and pave the way for a war with Hol- 
land. ‘fhis, however, he excufed. himfelf from having an 
hand in; which fo much provoked the lord treafurer Clif.. 
ford, that he refufed to pay him an arrear of two thoufand: 
pounds due from his embaffy. Difgufted: with Arlington’s. 
behaviour, which was-fo unlike the friendfhip he had former- 
ly proteffed, Sir William now retired to his houfe at Sheen: 
near Richmond, in Surry ; and in this retreat, when free. 
from the hurry of bufinefs, he wrote his Obfervations on the 
United Provinces, and one part of his Mifcellanies, in the: 

: tame: 
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_"Femp'e. time of the feoond Dutch war. 
V however, 1673, the king wifhing to put an end to the war, 
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About the ead of fummer, 


fent for Sir William, and.defred him to go to Holland to 
negotiate a peace; but powers having been fent from thence 
at this time to the Marquis de Frefno, the Spantfh ambaf- 
fador at ILendon, Sir William was ordered to confer with 
him ; and a treaty was accordingly concluded in three daye, 
and the point carried refpe€ting. the fuperiority of the Bri- 
tifh flag, which had been fo long contefted. In June 1674 
he was again lent ambaffador to Holland to offer the king's 
mediation between France. and the confederates, then at 
‘war, which was accepted not long after; Lord Berkeley, Sir 
William Temple, and Sir Leoline Jenkins, “being declared 
ambaffadors and mediators ; and Nimeguen, which “ir Wail- 
liam had propofed, was at length agreed upon by all parties 
to be the place of treaty. During his flay at the Hague, 
the prince of Orange, who was fond of the Enolsth lan- 
guave, and of the plain Englifh way of eating, conftantly 
dined and {upped once.or twice a week at his houfe ; and 
by, this familiarity he fo much gained the prince’s confi- 
dence and efteem, that he had ‘a confiderable hand in his 
marriage with the Princefs Mary, daughter of James II. 

In July 1676 he removed his family to Nimeguen, 
where he {pent the remainder of that year without making 
any, progrefs in. the treaty ; and the year following his fon 
was fent over with letters from the lord treafurer, ordering 
him to return, and. fucceed Mr Coventry as fecretary of 
flate. In confequence of this order, Sir William came over 
to England in the fpring of 1677; and though the affair 
of the fecretary’s place was dropped at his delire, he did not 
return to Nimeguen that year. About this time, the prince 
having the king’s leave to come over, he foon after marrted 
the Princefs Mary ; and this gave occafion for a new coolnels 
between lord Arlington and Sir William, as he and the lord 
treafurer Ofborn, who was related to Sir William/s. lady, 
were only privy to that affair.. After the prince.and prin- 
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cefs were gone to Holland, as the court always feemed in- 
clined to favour France, the king wifhed to engage Sir 
William in fome negotiations with that crown: but he was 
fo ill fatisfied with this propofal, that he offered to give up all 
pretenfions to the office of fecretary ; and defiring the lord 
treafurer to acquaint, his majefty with his intentions, retired 


to Sheen, in hopes of being taken at his word. Upona 
difcovery, however, of the French defigns not to evacuate 
the Spanifh.towns agreed by the treaty to be delivered up, 
the king commanded him to go upona third. embafly to the 
fates; with whom he concluded a treaty: by which England 
engaged, in cafe France retufed to evacuate the towns in 
forty days, to declare. war immediately againft that nation ; 
but before half that time was elapfed, one. Du Crofs was 
fent from the Englifh court to Holland upon a_bufinefs 
which damped all the good humour excited by the treaty 
_ there, and which produced fuch fudden and aftonifhing 
chanyes in this country, as gave. Sir William a diflaite for 
all public employments. 

In 1679 he went back to. Nimeguen, where the. French, 
délayed to fign the treaty till the laft hour; but having con- 
cluded. it, he.returned. to. the Hague, whence he was foon 
after-fent.for. to. enter upon. the fecretary’s.office, which 
Mr Coventry. at length refolved to refign. He according- 
ly. came. over, and went to court, as-all, his friends hoped, 
with.a full intention. of .affuming his-office ; but he. ftarted 
fome difficulty, becaufe, he. had’ not a feat inthe houfe of 


commons, thinking that, by. his. not) being.a-member, the: 


public, bufinefs. would fuffer at fuch-a critical time, when the 
contefts between the two parties ran,fo high that the king 
thought fit. to fend the duke of York into Flanders, and 
the parliament to put the lord treafurer Danby into the 
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be fecretary of fate; ufing as an argument for his, compli- 
ance, that he had. nobody to confult with. at a time’ when 
he had the greateit need of the beit advice. Notwithftand- 
ing all this, Sir William declined the king’s offer, advifing 
him to choefe a council in whom he could caufide, and 
upon whofe abilities he could depend. This. advice the 
king followed ; andthe choice of the perfons being concerted 
between his majeity aad Sir William, the cld council was 
diffolved four days after, and the new one eltablithed, of, 
which the latter was.a member, 

In 1680 the councils began azain to be changed, on the: 
king’s illnefs, at the end of fummer, and the duke of York's; 
return privately to court, Inthisjencture Sir William, en- 
deavouring. to, bring to the king’s favour and befinefs ome 
perfons.to whom his majefty had taken adiflike, if not an.aver- 
fiony he met with fuch treatment from them.as-gave him a 
frefh diftatte. to the court, at which he feldom made his ap- 
pearance; fo that he refided principally at Sheen. Soon 
after this the king fent for him again ; and having propoted, 


confented: but when his equipage was almoft ready, and, 
part of the money paid down for it, the king chanzed his. 
mind, and told him that he would have him-de‘er. his jour- 
ney till the end of the feffion of parliament, in which he. was, 
chofen a member for the univerfity of Cambridge, In this 
feffion the {pirit ef party ran fo high that it was impoflible 
to bring the houfe to any kind of temper. The duke wae 
fent into Scotland; but this would not fatisfy them, nor 
any thing but a bill of exclufon; which Sir William ttre- 
nuoully oppofed, faying, that ‘* His endeavour ever fhould: 
be to unite the royal tamily, and that he would never enter 
into any councils. to divide them.” Not long after this 
period, the parliament being diffolved by his majefty, with- 
out the advice of his privy council, and contrary to what he 
had promifed, Sir Walliam made a bold {peech againtft it ¢ 
for which he was very ill ufed by fome of thofe friends whe 
had been moft earneft in promoting the laft change in the 
miniltry. Upon this he grew quite tired of public bulineis, 
declined the offer he had of azain ferving for the univerfity:, 
in the next parliament, that was foon after called, and met 
at Oxford; and feeing his majefty refolved to govern with- 
out his parliament, andto fupply his treafury through another 
channel, he retired to Sheen a few days. after, whence he 
fent word by his fon, that. ** he. would. pais the reft of his 
days. like a good fubje&t, but would never more meddle 
with public affairs”? From that time Sir William lived at 
this place till the end of that reign and for fome time in 
the next ; when having purchafed a {mall feat, called Moor 
Park, near Farnham in Surry, which-he conceived a great 
fondnefs.for on account of its folitude and- retirement, and 
its healthy and pleafant fituation, and being: much afflicted 
with the gout, and. broken with age and infirmities— he re- 
folved to fpend the remainder of: his life:in- this agreeable 
retreat. In his way thither, therefore, he waited:on king 
James, who was then at Windfor, and begged his favour and 
protection to one ‘* that would always live as a good fub- 
ject, but, whatever, might .happen, never again enter upon 
any public employment ;”’ deliring his majefty to. give no. 
credit to any thing he. might hear to the contrary. The 
king, who ufed to fay,that Sir William Temple’s: character 
was always to be believed, promifed him whatever he defireds 
gently. reproached him for not; entering: into. his fervices 
which, he faid, was-his. own, fault’; and kept his word as 
faithfully to Sir. Walham as Sir William didto his majetty, 
during the furprifing, turm of affairs that foon after followed. 
by the arrival of the prince.of Orange. At. the: time of: 
this happy revolution, in 1688, Moor-Park anny 'g 
afe, 


After this his: majefty Rill preffed: Sir William: ta, Temples | 
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the houfe at Sheen, which he had given up to his fon; to 
whom he refuled leave, though importunately begged, to 


go and meet the prince of Orange at his landing: but atter _ 


king James's abdication, when the Prince reached Windfor, 
he went thither to wait upon his hiohnefs, and carried his 
fon alonz with him. The prince preffed him to enter into 
his fervice, and to be fecretary of ftate ; but his age and in+ 
firmities confirming him in the refolution he had made not 
to meddle any more with public affairs, he was fatisfied that 
his fon alone fhould exjoy -his majefty’s favour. Mr John 
‘Temple wzs upon this appointed fecretary at war; but he 
had hardly. been a week in that office, when he refolved to 
put an end to his own exiftence ; which-he did on the 14th 
of April 1689, by throwing himfelf out of a boat, hired 
for that purpofe, in fhooting London-bridge ; having firft 
put Sones into bis pocket to make him fink fpeedily. 

In 1694 Sir William had the misfortune to lofe his lady, 
who was a very éxtraotdinary woman, as well as an affec- 
tionate wife. He-was then'confiderably turned of fixty ; at 
which age he practifed what he had fo often declared to be 
his opinion, that “ an old man ought then to confider him- 
felf of no farther ufe in the world except to himfelf and his 
friends.” | After this he lived four years, very much affliG- 
ed with the gout ; and his ftrength and fpirits being worn 
out by the infirmities of age, he expired in the month of 
January 1698. He died at Moor-Park, where his heart 
was buried in a filver box under the fun dial in his. garden, 
eppofite to a window from which he ufed to contemplate 
and admire the works of nature, with his fifter, the ingent- 
ous lady Gifford. This was according to his will; in ‘pure 
fuance of which his body was privately interred in Wett- 
minfter Abbey, and a marble monument erected in 1722, 
after the death of lady Gifford, who refembled him in 
genius 2s well as in perfon, and left behind her the cha- 
raéter of one of the belt and moft conftant friends in the 
world. , 

Sir William Temple’s principal works are, 1. Memoirs 
from 1672 to 1692: They are very ufeful for thofe who 
with to be acquainted with the affairs of that period. 2. Re- 
marks upon the State of the United Provinces. 3. An 
Introduétion to the Hiftory of England: This fs a Sketch 
of a General Hiftory.- 4. Letters written during his laft 
embaffes. And, 5. Mifcellanies, which contain a great 
many curious pieces that difplay confiderable depth of 
thought. He was an accomplifhed gentleman. a found 
politician, a patriot, and a great fcholar. And if this great 
idea fhould perchance be fhaded by fome touches of vanity 
end /pleen, the reader will be fo candid as to confider, that 
the greateft, wifeft, and the beft of men, have ftill fome 

~ failings and imperfeCtions which are infeparable from human 
nature. 4 ae 

TemPre, templum, a public building, ereéted in honour 
of fome deity, either true or falfe ; and wherein the people 
meet to pay religious worfhip to the fame. The word is 
formed from the Latin semp/um, which fome derive from ‘the 
Greek t+v0¢, fignifying the fame thing ; and others from 
rye abjeindo, © L cut off, I feparate,”’ in regard a temple is 
a place feparated from common_ules; others with more 
probability derive it from the old Latin word templare, “ ta 
contemplate.’* It is certain the ancient augurs gave the 
name temp/a'to thofe parts of the heavens which were marked: 
out for the obfervation of the fight o* birds. Their formula. 
was this: Templa tefqua fuito. ‘Temples were originally ell’ 
open, and hence received their name. See Phil. Tranf. n° 
a7. fe&. §. where: we have an account of an ancient tem- 

ple in Ireland of the fame fort as our famous Stonchénge. 
The word semp/um, in-ite primary fenfe among the ald Ro- 


ig Ge 


|) Femple. £4", as it lay in the way of both armies, he went back to 


Deucalion, by Apollonius, Argonaut. lib. iii. 


TEM 


mans, fienified nothing more than a place fet apayt and Temple. 


confecrated by the augurs, whether incloted or open, in the 
city or inthe fields, 
Clemens Alexandrinus and Eufebius refer the origin of 
temples to the fepulchres built for the dead. This notion 
has been lately illuftrated and confirmed by a variety of tef- 
timonies by Mr Farmer in his Treatife om the Worfhip of 
Human Spirits, p. 373, &c. “Herodotus and Strabo wilt 
have the Egyptians to have been the firft who built temples 
to the gods. The firft ere€ted in Greece is afcribed to 
In anti- 
quity we meet with many people who would not build any 
temples to their gods for fear of confining them to too 
natrow bounds. They performed their facrifices in all 
places indifferently, from a perfuafion that the whole world 
is the temple of God, and that he required no other. 


Scythians, the Numidians, and many other nations mention- 
ed by Herodotus, lib. i. Strabo, lib. xv. and Cicero in his 
fecond oration againft Verres. ee 


The ‘Perfians, who worfhipped the fun, believed it would: 


wrong his power to inclofe him in the walls of a temple, 
who had the whole world for his habitation ; and hence, 
when Xerxes ravaged Greece, the magi exhorted him to 
deftroy all the temples he met with. 


‘i he Sicyonians would build no temple to their goodefs. 


Coronis; nor the Athenians, fer the hike reaton, erect any 


flatue to Clemency, who, they faid, was to live in the hearts: 


of men, not within ftone walls. 

The Bithynians had no temples but the mountains to 
worfhip on; nor had the ancient Germans any other but 
the woods. 


Even fome philofophers have blamed the ufe and building: 


of temples, particularly Diogenes, Zeno, and his followers 


the Stoics. But it may be faid, thatif God hath no need: 


of temples, men have need of places to meet in for the pu- 


blic offices of religion: accordingly temples may be traced: 
back even into the remoteft antiquity. 


See Ho/pinian de 


Origine Temploram. 


The Romans had feveral kinds of temples; whereof thofe- 


built by the kings, &c. confecrated by the augurs, and 
wherein the exercife of teligion was regularly, performed, 
were called, by way of eminence, temp/a, “temples.”’ Thofe 
that were not confecrated, were called edes. 
temples, that were coveréd or roofed, they called edici/e. 
Thofe open, /aélla. 
particular: myfteries. of religion, they called faza and des 
lubra. 


All thefe kinds of temples, Vitruvius tells us, had other. 


particular denominations, according to the form and mans 
ner of their conftruction, as willbe hereafter {pecrfied. 


Indeed the Romans outdid all nations. with regard to: 
temples: ‘they not only built temples to their gods, to their 


virtues, to their difeafes, &c. but alfo to their emperors. 
and that in their lifetime; infances.whereof-we meet with. 
in medals, inforiptions, and other monuments. Horace. 
compliments Auguftus hereupon, and fets him above Hercu- 
les. and all the heroes of fablé; becaufe thofe were admits- 
ted into templeés-only aftér their death, whereas Auguftus: 
had his templés- and altars while living. 


Prafenti tibi maturos largimur honores 3 
Suranda/que tuum per nomen ponimus aras. 


Epift: ad Aug.. 


Stietonius, on this occdfion,. gives an initance of the mos. 
defly of that emperor, who would allow of no temples being- 
éreéted to him in the city ; and'even in the provinces, where: 
he knew it was wyal'to rail. temples tothe very proconfuls,., 

refuleds 


This. 
was the dottrine of the magi, followed by the Perfians, the: 


The little- 


Some other edifices, confecrated to. 
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Temple. refufed any but thofe ereéted in the name of Rome as well 
as his own. | 

The moft celebrated temples among the Romans were 

the Capitol and Pantheon. They had alfo the temple 


T Ee | 


on which Solomon’s temple was deftroyed by the Babylo- Temple, 

nians. ce ae) 
The Indian temples, or pagodas, are fometimes of a pro- Maurice's 

digious fize. ‘They are commonly ereéted near the banks /dian da- 


of Saturn, which ferved for the public treafury; and the 
temple of Janus. - 


The temple at Jerufalem was fimilar in its plan to the 


-Tanernaczue. The firft temple was begun by Solomon 
about the year of the world 2992, and before Chrift 1012 
according to fome chronologers, and finifhed in eiyht years. 
Great miftakes have been committed refpeCting the dimen- 
fions of this temple, by confounding the emblematical defcrip- 
tion of Ezekiel with the plain account of it in the books of 
Kings and Chronicles. It confifted of the holy of holies, the 
fanétuary, and a portico. The holy of holies was a fquare 
room of 20 cubits; the fan@uary, or holy place, was 40 
cubits long and 20 broad, confequently the length of beth 
thefe together was 60 cubits. ‘he portico, which ftood 
before the fan@uary, was 20 cubits long and ro cubits broad. 
Whether the portico was fenarated by a wall from the reft 
“of the temple or not, is not mentioned in {cripture. If it 
was, the whole length of the temple, computing the cubit at 
22 inches, did not exceed 110 feet in length and 36 feet 
8 inches in breadth. In the portico ftood the two brazen 
pillars called Fachin and Boaz, which, upon comparing and 
reconciling the feemingly different account in different places, 
appear to have been 40 cubits high and about 4 cubits 
diameter. The court probably at firfl extended all round 
the temple. Now we are told, that the court about the 
tabernacle was 100 cubits long and s0 broad ; and as Solo- 
mon made every part of the temple about twice as large as 
the correfponding part in the tabernacle, we have reafon to 
conclude, that the court around the temple was 200 cubits 
Jong and 100 broad. According to this defcription, which 
is taken from the fcripture hiftory, the temple of Solomon 
was by no means fo large as it is commonly reprefented. 
Still, however, it was very magnificent in fize and {plendid 
in ornament. It was plundered of its treafures in the reign 
of Rehobeam, and repaired by Joafh ; it was again {poiled 
in the time of Ahaz and of Hezekiah; and after being re- 
ftored by Jofiah, was demolifhed by Nebuchadnezzar in the 
year of the world 3416, after it had flood 476 years ac- 
cording to Jofephus, and according to Uther 428 years. 
The fecond temple was built by the Jews, after their re- 
turn from the Babylonith captivity, under the dire@tion and 
influence of Zerubbabel their governor, and of Jofhua the 
high-prieft, with the leave and encouragement of Cyrus the 
Perfian emperor, to whom Judea was now become a tribu- 
tary kingdom. According to the Jews, this temple was 
deftitute of five remarkable appendages, which were the chief 
glory of the firft temple ; viz. the ark and mercy-feat, the 
Shechinah, the holy fire on the altar, which had been firft 
kindled from heaven, the urim and thummim, and the 
{pirit of prophecy. ‘This temple was plundered and pro- 
faned by Antiochus Epiphanes, who alfo caufed the public 
worfhip in it to ceafe; and afterwards purified by Judas 
Maccabeus, who reftored the divine worfhip; and after 
having flood five hundred years, rebuilt by Herod, with a 
magnificence approaching to that of Solomon’s. ‘Tacitus 
calls it tmmenfe opulentiea templum ; and Jofephus fays, it was 
the moft aftonifhing ftru€ture he had ever feen, as well on 
account of its architeCture as its magnitude, and likewife the 
richnefs and magnificence of its various parts and the re- 
putation of its facred appurtenances. This temple, which 
Herod began to build about fixteen years before the birth 
of Chrift, and fo far completed in nine years and a half 
as to be fit for divine fervice, was at length deftroyed by 
the Romans on the fame month and day of the month 


_ behind, and which was alfo tetraftyle. 


of the Ganges, Kiftna, or other facred rivers, for the benefit 
of ablution in the purifying ftream. Where no river flows 
near the foot of the pagoda, there is invariably in the front 
of it a large tank or refervoir of water. Thefe are, for 
the moft part, of a quadrangular form, are lined with free- 
ftone or marble, have fteps regularly defcending from the 
margin to the bottom, and Mr Crauford obferved many be- 
tween three and four hundred feet in breadth. 


tiquities, 
vol. iii. 
P- 352° 


; 
Crauford’s © 


At the Skeiches, 


entrance of all the more confiderable pagodas there is a por-¥°!- i. 
tico, fupported by rows of lofty columns, and afcended by a?” a 


handfome flight of ftone fteps; fometimes, as in the in- 


ftance of Tripetti*, to the number of more than a hundred. * Voyage 
Under this portico, and in the courts that generally inclofe des Zndesy 


the whole building, an innumerable multitude affemble att0™ 4» 


the rifing of the fun ; and, having bathed in the ftream be- 
low, and, in conformity to an immemorial cuftom over all 
the Eaft, having left their fandal§ on the border of the tank, 
impatiently await the unfolding of the gates by the mini- 
firing brahmin. The gate of the pagoda univerfally fronts 
the eaft, to admit the ray of the folar orb ; and, opening, 
prefents to the view an edifice partitioned out, according to 
M. Thevenot in his account of Chitanagar, in the manner 
of the ancient cave-temples of Elora, having a central nave 
or body; a gallery ranging en each fide; and, at the 
farther-end, a fanétuary, or chapel of the deity adored, fur- 
rounded by a ftone balluftrade to keep off the populace. 
Thofe who with to perufe a more particular account of the 
Indian temples may confult Maurice’s Indian Antiquities, 
See alfo Pacopa and Ser1nGHAmM. 

TrmpLe, in architeéture. The ancient temples were 
diftinguifhed, with regard to their conftruGtion, into various 
kinds; as, Temple in ante, Aides inantis. Thefe, accord- 
ing to Vitruvius, were the moft fimple of all temples, having 
only angular pilaiters, called ante or paraftate, at the cor- 
ners, and two ['nfcan columns on each fide of the doors. 
Temple, tetrafiyle, or fimple tetraffy/e, was a temple that had 
four columns in front and as many behind. Such was 
the temple of Fortuna Virilis at Rome. Temple, proftyle, 
that which had only columns in its front or fore fide; as 
that of Ceres at Eleufis in Greece. Temple, amphiproftyle, 
or double profyle, that which had columns both before and 
Temple, periptere, 
that which had four rews of infulated columns around, and 
was exhattyle, 7. e. had fix columns in front; as the temple of 
Honour at Rome. Tempe, diptere, that which had two wings 
and two rows of columns around, and was alfo o¢toftyle, or 
had eight columns in front ; as that of Diana at Ephefus. 

‘TEMPLES, among us, denote two inns of court in J.on- 
don, thus called, becaufe anciently the dwelling-houfe of 
the knights-templars. At the fuppreffion of that order, 
they were purchafed by the profeffors of the common law, 
and converted into Ao/pitia or inns. ‘They are called the 
inner and middle temple, im relation to Effex-honfe ; which was 
alfo a part of the houfe of the templars, and called the outer 
temple, becaufe fituated without Temple-Bar. In the mid- 
dle temple, during the time of the templars, the king’s treae 


. fure was kept ; as was alfo that of the kines of France in 


the houfe templars at Paris. ‘The chief officer was the 
mafter of the temple, who was fummoned to parliament in 
47 Hen. III. and from him the chief minifter of the tem- 

ple-church is ftill called maffer of the temple. - 
TEMPLEs, in anatomy, a double part of the head, reach- 
ing from the forehead and eyes to the two ears. The tem- 
ples are chiefly formed of two bones called ofa phic? 
Thefe 
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Temporal Thefe parts,” according to phyficians, were called tempora, 
i 


Tenacity. 


from their fhowing the age or time of a man by the colour 
of the hair, which ‘turns white in this part before any 


* other ;"which Homer feemis to have been aware of, by his 
- calling men poltocrotaphr, g. d. ** erey-templed.” 


« diftin@ion from ecelefiaftical. 


TEMPORAL, a term generally ufed for fecular, as a 
Thus we fay temporal lords, 
fand fpiritual or ecclefiaftical lords. 

TEMPORALTIES of Sisuors, are the revenues, lands, 
tenements, and lay-fees, belonging to bifhops, as they are 


-barons and lords of parliament. 


The cuftody of the temporalties of bifhops forms a branch 
‘of the king’s ordinary revenues (fee Revenve.).—Thele, 
‘upon the vacancy of the bifhopric, are immediately the 
right of the king, as a confequence of his prerogative in 
church matters; whereby he is confidered as the founder of 
all archbifhoprics and bifhoprics, to whom, during the va- 
cancy, they revert. And for the fame reafon, before the 
diffolution of abbeys, the king had the cuftody of the tem- 
poralties of all fuch abbeys and priories as were of royal 
foundation (but not of thofe founded by fubje&s), on the 
death of the abbot or prior. Another reafon may alfo be 
given why the policy of the law hath vefted this cuftody in 
the king; becaufe, as the fucceffor is not known, the lands 
and poffeffions of the fee would be liable to fpoil and devaf- 
tation if no one had a property therein. Therefore the 
law has given the king, not the temporalties themfelves, 
but the cuftody of the temporalties, till fuch time as a fuc- 
ceffor is appointed’; with power of taking to himfelf all the 
intermediate profits, without giving any account to the fuccef- 
for’; and with the right ef prefenting (which the crown very 
frequently exercifes) to {uch benefices and other preferments 
as fall within the time of vacation. This revenue is of fo 
high a nature, that it could not be granted out to a fub- 
je&, before or even after it accrued: but now, by the fta- 
tute 15 Edw. IIL. ft. 4. c. 4 & 5. the king may, after the 
vacancy, leafe the temporalties to the dean and chapter ; 
faving to himfelf all advowfons, efcheats, and the like. Our 
ancient kings, and particularly William Rufus, were not 
only remarkable for keeping the bifhoprics a long time va- 
cant, for the fake of enjoying the temporalties, but alfo 
committed horrible waftes on the woods and other parts of 
the eftate ; and to crown all, would never, when the fee 
was filled up, reftore to the bifhop his temporalties again, 
unlefs he purchafed them at an exorbitant price. ‘l’o re- 
medy which, king Hen. I. granted a charter at the begin- 
“ning of his reign, promifing neither to fell, nor let to farm, 
or take any thing from, the domains of the church, till the 
fucceffor was inftalled. And it was made one of the arti- 
cles of the great charter, that no-wafte fhould be committed 
in the temporalties of bifhoprics, neither fhould the cufto- 
dy of them be fold. The fame is ordained by the ftatute 
of Weftminfter the firft ; ‘and the ftatute 14 Edw. III. 
ftat. 4. c. 4. (which permits a leafe to the dean and chap- 
ter) is ftill more explicit in prohibiting the other exations. 
it was alfo a frequent abufe, that the king would, for trif- 
ling or no caufes, feize the temporalties of bifhops, even 
during their lives, into his own hands :*but this is guarded 
againit by flatute 1 Edw. IIT. ft. 2. ¢. 2 
This revenue of the king, ~which was formerly very con- 
fiderable, is now by a-cuftomary indulgence almoft reduced 
to nothing: for, at prefent, ae foon as the new bifhop is con- 
fecrated and confirmed, he ufually receives the reftitution of 
his temporalties quite entire and untouched from the king ; 
and then, and not fooner,‘he has a fee-fimple in his bi- 
fhopric, and may maintain an ation for the profits. 
TENACITY, in natural philofophy, that quality of bo- 
dies by which they fuftain.a' confiderable preflure or force 
Vor. XVIII Part I. 
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of any kind without breaking. It is the quality oppo: Tenacu'um 
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fite to fragility or brittlenels. See Srreneru of Materials. 

TENACULUM, in furgery, an inftrument ufed in am- 
putation, for pulling out bleeding veffels that are to be tied 
by ligatures. See Surcery. 

TENAILLIONS. ¢ See Fortiricatioy, Sett, I. 
§ 3.and 5. 

TENANT, one that holds lands or tenements of fome 
lord or landlord, by rent, fealty, &c. See Tenure. 

TENAWWIT. See Loxia, fpecies 13. 

TENCH, in ichthyology. See Cyprinus, {pecies 3. 

TENDER, a fmall fhip in the fervice of men ‘of war, 
for carrying men, proviiions, or any thing elfe that is necef- 
fary. 
TENDONS, in anatomy, are white, firm, and tenacious 
parts, contiguous to the muicles, and ufually forming their 
extremities. See Anatomy, n° 85. 

TENEBRIO, in natural hiftory, a genus of infe@ts be- 
longing to the order of Coleoptera. ‘The antennz aré monili- 
form, the laft joint being roundifh ; the thorax is plano-con- 
vex and marginated ; the head proje€ting, and the elytra are 
fomewhat ftiff. (Gmelin enumerates about 63 fpecies. The 
larve of fome live in damp places under ground among rub- 
bifh ; of others in flour and different kinds of food, where 
they undergo their metamorphofis. The perfe& infects are 
very troublefome in houles ; eating bread, meat, &c. They 
precipitately avoid the light ; reforting in troops to dark 
damp cellars, where putrefa¢tion allures and nourifhes them. 
They are all of a very dark gloomy appearance, from which 
circumftance they take their name. 

TENEDOS (anc. geogz.), an ifland-on ‘the coaft of 


| 
Tenedos. 


Troas, at the diftance of 40 ftadia from the continent, and - 


80 in compafe ; with a cogneminal ASolian ‘town, and a 
templeof Apollo Smintheus. Its origin is derived from’Tennes 
or ‘l'enes, who being expofed in a coffer or bog by his father 
Cygnus the Thracian, atthe inftigation of the mother-in-law, 
was by fate carried to this ifland, made king of it, and at 
length worfhipped as a god on account of his virtues. The 
ifland was famous for its earthen ware, for which purpofe it 
had an’excellent red clay; and hence Bochart would derive 
the appellation from tinedom, a “‘ red clay.”” Tenedia fecuris, 
is a'proverbial faying to denote feverity ; ‘from a law there 
paffed, that perfons found in the a€t of adultery fhould be 
put to death; a feverity executed on the king’s fon; and 
therefore, in the coins of Tenedos, on one are two heads in 
memorial of the king and his fon, and on the reverfe an axe, 
(Ariftotle). This ifland ftill retains its ancient name ; and 
is one of the fmalleft iflands of the Archipelago, fituated 
near the coaft of Leffer Afia, welt of the ruins of Troy. 
It is chiefly rocky, but fertile, being remarkable for produ- 
cing the beft Mufcodine wine in the Levant ; and its pefi- 
tion, thus near the mouth of the Hellefpont, has given it 
importance in all ages ; veflels bound toward Conftantinople 
finding fhelter in its port, or fafe anchorage in the road, du- 
ring the Etefian or contrary winds, and in foul weather. 
The emperor Juftinian ereéted a magazine ‘to receive the 
cargoes of the corn-fhips from Alexandria, when detained 
there. ‘This was a lofty building, two hundred and eighty 
feet long and ninety broad. The‘voyage from Egypt was 
rendered lefs precarious, and the grain ‘preferved until it 
could be tranfported to the capital. Afterwards, during’ 
the troubles of the Greek empire, Tenedos experienced - 
a variety of fortune. ‘The pirates, who infefted thefe 


feas, made it for many years their ‘place of rendezvous:;" 


and ‘Othman feized it in 1302, procured ‘veffels, and 
thence fubdued the other iflands of the Archipelago. It 


has continued in the poffeflion-of the Turks -ever finee:t! 
j 3 Ae -and 


T BN E 378 3 T EH WN 


Tenerif. and on the eaftern fide is a pretty large town, feated at very gayly, and are feldom feen without long fwerds, Yt Tenerif 
the foot of a mountain, with a fine harbour commanded by is remarked, that few of them walk with dignity and eafe; 
a caftle. - E. Long. 27. 0. N. Lat. 29. 30. which may be attributed to the long cloaks ‘they ufually “e's 
TENERIFF, an ifland of Africa, and one of the Canaries, wear. ‘The women wear veils: thofe worn by the lower Ayhigiane 
being the moft confiderable for riches, trade, and extent. ranks are of black ftuff, thofe of the higher of black filk ; Wales, pe 
Tt lies to the fouth of the ifland of Salvages, to the welt of and fuch among the latter as have any claim to beauty are ‘8. 


Glas’s Hi- 

Sforical Ac- 
count of the 
Canary 


Lflandss 


the Grand Canary, to the north of the ifland of Gomera, 
and-to the eaft of that of Palma. Jt is of a triangular form, 
being about 45 miles in lenzth and 20 in breadth; and in 
the centre. is the famous peak, called by the natives £/ Pico de 
Teyde, which in clear weather may be feen at the diftance 
of 120 miles, like a thin blue vapour very little darker than 
the fky. 

The moft frequented harbour is called Santa Cruz, which 
is on the fouth fide of the ifland, and where fhips with good 
anchors and cables may be fafe in all weathers. At this 
portis the principal commercial town in the ifland, called 
alfo Santa Cruz,. in the middle of which is a mole, built at 
a va{ft expence for the convenience of landing ; between the 
mole and the town is @ fort called S¢ Péilips, and near it is 
a iteep rocky den or valley, beginning at the fea fhore, and 
running far in land, which would render the attack of an 
enemy. very difficult ; there are alfo other forts for its de- 
fence, all joined together by a thick ftone wall, and mount- 
ed with cannon. 2 

Santa Cruz. is a large town, containing feveral churches 


and convents, an hofpital, and the beft con{truéted private - 


buildings.of any in the Canary iflands. It contains about 
4000 inhabitants; it ie not fortified on the land fide, and 
all the country near it is dry, ftony, and barren. 

About four leagues.to the fouth of Santa Cruz, clofe to 
the fea, there is a cave, with a chapel called the chapel of 
our Lady of Cande/arie, in which is-an.image of the Virgin 
Mary, that. is- held in as much reverence here as that of 
Diana was at Ephefus. This chapel is endowed with fo 
many ornaments that-it is. the richeft place in all the feven 
lands. At acertain feafon of the year almoft all the in- 
habitants go thither on pilgrimage, and innumerable and 
incredible ftories are related and univerfally believed cons 
cerning this image. 

About four miles in land from Santa Cruz. ftands the city 
of St Chryftobal de la Laguna, which is the metropolis: of 
the ifland, and contains two. parifh churches and five con- 
vents, but has no trade, being inhabited principally by the 
gentry of the ifland; the inhabitants. are numerous, yet no- 
body is feen in the flreets, which are folitary and defolate, 
fo that grafs grows in thofe that are moft frequented. ‘here 
are many other towns in the ifland which contain a great 


ynumber of people, but none are more than three leagues 


fromthe fea. 

All the fertile ground within a league of the fea is co- 
vered with vines ; that of the next league is fown with corn, 
the third is adorned with woods, and above the woods are 
the clouds, for the ifland gradually afcends fom the fea, 
rifing on all fides till it terminates in the peak, which is the 
centre. 

On the fouth-eaft of the iflaad inland from | Candelaria 
is atown called Guimar, where there are fome families which 
know themfelves to be the genuine unmixed offspring of 
the original natives; but they know nothing of the man- 
ners of their anceftors, nor have they preferved any remains 
of their language. They are fairer than the Spaniards of 
Andalufa. 

‘Veneriff_ contains about 96,000 perfons, fuppofed to be 
equal to the number of inhabitants of all the reft of the feven 
iflands put together. ‘The peafants in general are wretch. 
edly clothed ; when they do appear better, they are habited 
ig the Spanifh fathion. The men, in a genteeler line, drefs 
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far from being over careful in concealing their faces by them. 
The young ladies wear their fine long black hair plaited, and 
faftened with a comb or a riband on the top of the head: 

The common people, and in this they refemble the inhas- 
bitants of moft of the iflandsin the Pacific Ocean lately dif. 
covered, have in them a {trong tendency to thieving ; they 
are befides lazy, and the moft importunate beggars in the 
world. ‘I obferved likewife (fays Mr White) that the itch 
was fo common among them, and had attained fuch a de« 
gree of virulence, that one would almoft be led to believe 
it was epidemic there. Some of the women are fo aban- 
doned and fhamele!s, that it would be doing an injuftice to 
the proftitutes met with in the ftreets of London to fay 
they are like them, ‘The females of every degree are faid 
to be of an amorous conftitution, and additted to intrigue; 
for which no houfes could be better adapted than thofe in 
Teneriff. 

“The manufactures carried on here are very few, and the 
produé of them little more than fufficient for their own 
confumption. ‘Chey confift of taffeties, gauze, coarfe linens, 
blankets, a little filk, and curious garters. ‘Che principal 
dependence of the inhabitants is on their wine (their ftaple 
commodity), oil, corn, and every kind of ftock for thipping. 
With thefe the ifland abounds: and, in their feafon, pro- 
duces not only the tropical fruits, but the vegetable pro- 
ductions of the European gardens, in the greatelt plenty. 
Teneriff enjoys an agreeable and healthful mediocrity of 
climate. Indeed none feems better adapted for the refto- 
ration of a valetudinarian ; as, by going into: the mountains, 
he may graduate the air, and choole that ftate of it which 
beft fuits his complaint. But although the inhabitants are 
thus healthy, and have fo little oceafian for medical aid, they - 
loudly complain of the want of knowledge. im the profeffional 
gentlemen-of the iffand.”’ 

The height of the peak. of Teneriff has been fo varioufly 
eftimated and calculated by different travellers and geogra- 


phers, that we can only take the mean between the two », » 

ide yes Excur 
Dr Halley allows but two jin to tne | 
miles and a quarter from the level of the fea to the fam: Peak of Tea 


extremes of their cecifions. 


mit of the fugar-loaf, whilft the Spanifh account of the Ca. rif 


mary iflands, tranflated by Mr Glas in 1763, makes it no 
lefs than five miles; and others. have- affizned a height dif- 
ferent from both thele. That it is aa extinguifhed vol- 
cano js uniyerfally known; and we are perfuaded that the- 
following account of the crater, and of fome experiments 

made on its brink. by M. Mongez..on the 24th of Auguft’ 
1785, will prove not unacceptable to our chemical readers, 

. The crater of the peak of Teneriff ({ays he) is a true: 
fulphur-pit, fimilar to thofe of Italy. It ts.about 50 fa- 

thoms long. and 40 broad, rifing abruptly from eaft to wefts.. 
At the edges.of the crater, particularly on the under fide,. 
are many {piracles, or natural chimneys, from which there: 


hot as to make the thermometer rife from 9° to 34° of Reau- 
mur. ‘lhe infide of the crater is covered with yellow, red, or 
white, argillaceous earth, and blocks of lava partly decom. 
pofed. Under thele blocks are found: fuperb cryftals of ful- 
phur; thefe are eight-fided rhomboidal cryitals, {ometimes am 
inch in: length, and, I fuppofe, they are the fineft cryftals of 
volcanic fulphur that have ever been found. ‘The water that. 
exhales from the fpiracles is perfeély pure, and not in the 


leait acid, as I was convinced by feveral experiments. 
« The 


Fo 


exhale aqueous vapours and fulphureous acids, which are fo urnal de: 
Phy /iques 


ren eri. 


ie [ 

s'The elevation of the peak above the level of the fea is 
near 1900 toifes; which induced me to make feveral chewi- 
cal experiments in order to compare the phenomena with 
thofe that occur in our laboratories. I fhall here confine 
myfelf merely to the refults. , 
*“« The volatilization and cooling of kquors were here very 
confiderable. Half a minute was fufficient for the diffipa- 
tion of a pretty ftrong dofe of ether. The aétion of acids 
on metals, earths, and alkalis, was flow; and the bubbles 
which efcaped during the effervefcence were much larger 
than ordinary. The production of vitriols was attended with 
very fingular phenomena. ‘That of iron affumed all at once 
a very heat thal violet colour, and that of copper was fud- 
denly precipitated of a very bright blue colour. I examined 
the moifture of the air by means of the hygrometer, of pure 


alkali, and of vitriolic acid ; and I thence concluded, as ‘well 


as from the direétion of the aqueous vapours, that the air 
was very dry; for at the end of three hours the vitriolic 
acid had fuffered hardly any change either in colour or 
weight ; the fixed alkali remained dry, except near the edges 
of the veflel that contained it, where it was a little moift ; 
and Sauffure’s hygrometer pointed to 64°, as nearly as the 
impetuous wind which then blew would permit us to judge. 

* Liquors appeared to us to have loft nothing of their {mell 
or ftrength at this height ; a circumftance which contradicts 
all the tales that have hitherto been related on this head : 
volatile alkali, ether, {pirit of wine, retained all their ftrength; 
the imoking fpirit of Boyle was the only one that feemed 
to have loft any fenfible portion of its energy. Its evapora- 
tion, however, was not the lefs quick ; in 30 feconds, a 
quantity which I had poured into a cup was entirely vola- 
tilized ; and nothing remained but the {ulphur which tinged 
the rims and the bottom. When [I poured the vitriolic 
acid on this liquor, there happened a violent detonation, and 
the vapours that arofe hada very fenfible degree of heat. 
E tried to form volatile alkali by decompofing fal ammo- 
niac with the fixed alkali; but the production was flow and 
hardly fenfible, while at the level of the fea this procefs, 
made with the fame fubftances, in the fame proportions, 
fucceeded very readily and in abundance. 

“¢ As I was curious to inveftigate the nature of the vapours 
that exhale from the crater, and to know whether they 
contained inflammable air, fixed air, and marine acid, I made 
the following experiments : I expofed on the edye of one 
of the {piracles a nitrous folution of filver in a cup; it re- 
mained more than-an hour in the midft of the vapours which 
were continually exhaling, but without any fenfible altera- 
tion; which fufficiently fhews that no vapours of marine 
acid exhale from the crater. I then poured into it fome 
drops of marine acid, when a precipitation of luna cornea 
immediately enfued: but inflead of being white, as that 
precipitate generally is, it was of a fine dark violet colour, 
which quickly became grey, and it affumed the form of fmall 
{caly cryftals. ‘Thefe were very diftin&t when looked at 
with a glafs, and they were even vifible to the naked eye. 
1 think myfelf juftifable in attributing this alteration of 
colour to the vapours of inflammable air, according to fome 
experiments that 1 have made on the precipitation of lunea 
cornea in {uch air. Lime-water, expofed for three hours 
on the margin of the crater, and in the neighbourhood of 
a {piracle, was not covered with any calcareous pellicle, nor 
even hardly with any filmy appearance ; which proves, in 
my opinion, not only that no vapours of fixed air exhale from 
the crater, but that the atmofpheric air, which re{ts upon it, 
contains very little of that air, and that the inflammable va- 
pours and fulphureous acids alone arefenfible and confiderable. 
‘The electricity of the atmofphere was pretty confiderable, 
for Sauffure’s ele€trometer, when held in the hand at the 
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height of about five feet, indicated three degrees, while en 
the ground it pointed only to one and a half. The eleéiri- 
city was pofitive.”” W. Bong: 16. 18. N. Lat. 28. 29. 
TENESMUS, in medicine, a name given by medical 
writers to a complaint which is a Grain defire of going 
to ftool, but without any ftool being ready to be voided. 
This is ‘properly no primary dileafe, but merely a fympto- 
matic one, and differs in degree according to the dileafe on 
which it is an attendant. See MEDICINE, n° 1ri. 
TENIERS (David), the Elder, a Flemifh painter, born 
at Antwerp in 1682. He received the firft rudiments of 
his art from the famous Rubens, who hizhly efteemed him 
for his promifing genius, and with great fatisfa¢tion exami- 
ned and commended his defigns. From the {chool of that 
celebrated painter Teniers went to finifh his ftudies at Rome. 
He attached himfelf to Adam Elfheimer for fix years ; and 
from the inftructions of two fuch incomparable mafters, he 
formed to himfelf a peculiar ftyle, which his fonscultivated 
fo happily afterward as to bring it to the utmoft perfection. 
His pictures were {mall ; and his fubje¢ts ufually thops. ela- 
boratories, humorous puiediatianel and rural feltivities, 
‘The demand for his pieces was univerfal ; and even his ma- 


fter Rubens thought them an ornament to his cabinet. He 


died at Antwerp in 1649. 

‘Tenters (David) the Younger, alfo an admirable pain- 
ter, was the fon of the former, and was born at Antwerp 
in 1610. He obtained the name of Ape of Painting, from 
his imitating the manner of different painters with fuch ex- 
actnefs as to deceive even the niceft judges. He improved 
greatly under his father, and obtained fuch reputation as in- 
troduced him to the favour of the great. The arehduke 
Leopold William made him gentleman of his bed-chamber ; 
and all the pictures of his gallery were copied by Teniers, 
and engraved by his direction. ‘The king of Spain and 
Don Juan of Auftria fet fo high a value on his pictures, 
that they built a gallery on purpofe for them. William 
prince of Orange honoured him with his friendfhip ; and 
Rubens not only efteemed his works, but affifled him with 
his advice. His principal talent lay in land{capes adorned 
with {mall figures. He alfo painted men drinking and 
fmoking, chemifts elaboratories, country fairs, and the like. 
His {mall figures are fuperior to his large ones. He died 
in 1694. 

‘The works of the father and fon are thus diftinguifhed: 
‘The latter difcover a finer touch and frefher pencil, greater 
variety of attitudes, and a better difpofition of the figures. 
The father retained fomething of the tone of Italy in his 
colouring, which was ftronger than the fon’s; befides, the 
fon ufed to put at the bottom of his pictures, David Te- 
niers, junior. 

Abraham, another fon of David the Elder, was equal, if 
not fupericr, to his father and brether in the -expreffion of 
his characters, and his underftanding the c/aro obfcuro; 
though he was inferior m the fprightlinefs of his touch, 
and the lightnefs of his pencil. 

TENISON (Dr Thomas), archbifhop of Canterbury, 
was born at Cottenham in Cambridgefhire ‘in 1636: and 
{tudied at Corpus Chrifti college in Cambridge. In his 
youth, while the fanatical government lafted, he applied him- 
{elf to phyfic; but afterward went into orders, and was 
fome time minifter of St Andrew’s charch,’ ‘Cambridge 5 
where he attended the fick during the plague in 1665, 
which his parifhioners acknowledged by the prefent of a 
piece of plate. He fhowed himfelf very a@tive againft the 
growth of Popery by his writings both in king Charles and 
ding James’s reigns; in 1680 he was prefented to the vi- 


‘carage of St Martin’s in the Fields, London, to which pa- 


rifh he made feveral donations; andamong others, endowed 
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a free fchool, and built a handfome hbrary, which he fur- 
nifhed with ufeful books. King William and queen Mary, 
in 1689, prefented him to the archdeaconry of London; in 
1691, he was nominated,to the fee of Lincoln, and in 1694 
he fucceeded Dr Tillotfon.as archbifhop of Canterbury. 


He performed.all. the, duties.of-a good primate for 20 years, 


and died in. 1715. 


TENNIS, a play at which a ball.is driven by a racket. 


As many perfons would become players at tennis, provided 
they could eafily underftand the rudiments of the game, fo 
as to form fome judgment of the players, or at leaft to know 
who wins and who lofes, we have here attempted to give fo 
plain a defcription of it, that no one can be at a lofa, if ever 
he fhould bett or play. As to the executive part,.it requires 
great practice to make a good player, fo that nothing can 
be done without it; all we prefume to do is to give an in- 
fight into the game, whereby a perfon may not feem a total 
ftranger to it when he happens to be in a tennis court. 

The game of tennis is played in moft capital cities in 
Europe, particularly in France, from whence we may ven- 
ture to derive its origin. It is efteemed with many to be 
one of the moft ancient games in Chriftendom, and long be- 
fore king Charles I.’s time it was played in England. 

This game is as intricate as any. game whatever; a per- 
fon who is totally ignorant of it may. look on for a month 
together, without heing able to make out. how the game is 
decided, Therefore we fhall begin by defcribing the court 
in which it is played. 


The fize of a tennis. court is generally about 96 or oF 


feet by 33 or 34, there being no exaé dimerfion afcribed to 
its proportion, a foat more, or lefs in length or width being 
A line or net hangs exaétly acrofs the 
middle, over which the ball muft be ftruck, either with a 
racket or board to make the ftroke good. Upon the en- 
trance of a tennis-court, there is a long gallery which goes 
to the dedans, that is, a kind of front gallery, where {pecta- 


tors ufually ftand, into which, whenever a ball is ftruck, it 
tells for a certain ftroke. ‘This long gallery is divided into 
different compartiments or galleries, each of which has its 
particular name, as follows; from the line towards the de- 
dans are the fir? gallery, door, fecond gallery, and the laf gal- 


lery, which is called the /ervice fide. From the dedans to 
the lat gallery are the figures 1, 2, 3, 4, 5, 6, at a yard 
diftance each, by which the chaces are marked, and is one 
of the molt effential parts of the game, as will appear in the 
following defcription. 

On the other fide of the line are alfo the fr/? gallery, doors 


fecond gallery, and laf gallery ; which is called the bazard- 
Ade. Every ball ftruck into the laft gallery on this fide 


reckons for a certain ftroke the fame as the dedans. Be- 
tween the fecond and this laft yallery are the figures 1, 2, 
to mark the chaces on the hazard-fide. Over this long gal- 
lery, or thefe compartiments, is a covering, called the pent- 
houfe, on which they play the ball from the fervice-fide, in 
order to begin a fet of tennis, from which it is called a /er- 
wice. When they mifs putting the ball (fo as to rebound 


_ from the pent-houfe) over a certain line on the fervice-fide, 


it is deemed a fault, two of which are reckoned for a ftroke. 
If the ball rolls round the pent-houfe, on the oppofite fide of 
the court, fo as to fall beyond a certain line defcribed for 
that purpofe, it is called pa/e, reckons for nothing on either 
fide, and the player muft jerve again. 

On the right-hand fide of the court. frem the dedans is 
what they call the tambour, a part of the wall which pro- 
jets, and is fo contrived in order to make a variety in the 
ftroke, and render it more difficult to be returned by the 


adverfary ; for when a ball flrikes the tambour, it varies its 
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turn. it.over the line. The laft thing on the right hand fide ‘Toiniond 
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is called the gré//, wherein if the ball is itruck, it is alfo 15, 
or a certain ftroke..:. 

The game of tennis is played by what they call /ets; a fet 
of tennis confifts of fix pames: but if they play what is 
called an advantage-fet, two above five games mutt be won 
on one fide or the other fucceffively, in order to decide; or, 
if-it comes to-fix games all, two games mutt ftill be won on 
one fide to conclude the fet ; fo that an advantage-fet may 
laft a confiderable time ; for which kind of fets the court is 
paid more than for any other. 

We mutt now deferibe the ufe of the chaces, and by what 
means thefe chaces decide or interfere fo much in the game. 
When the player gives his fervice at the beginning of a fet, 
his adverfary is fuppofed to return the ball; and wherever it 
falls after the firft rebound untouched, the chace is called 
accordingly ; for example, if the ball fails at the figure 1, 
the chace is called at a yard, that is to fay, at a yard from 
the dedans : this chace remains till a fecond fervice is given; 
and if the player on the fervice fide lets the ball go after his 
adverfary returns it, and if the ball falls on or between any 
of thefe figures or chaces, they muft change fides, there be- 
ing two chaces; and he who then will be on the hazard 
fide, muft play to win the firft chace ; which if he wins by 


‘ftriking the ball fo as to fall, after its firft rebound, nearer 


to the dedans than the figure 1, without his adverfary’s bes 
ing able to return it from its firft hop, he wins a ftroke, and 
then proceeds in like manner to win the fecond chaces 
wherever it fhould happen to be. If a ball falls on the line 
with the firft gallery door, fecond gallery, or laft gallery, . 
the chace is likewife called at fuch or fuch a place, naming 
the gallery, door, &c. When it is juft put over the line, it 
is called a chace at the line. If the player on the fervice- 
fide returns a ball with fuch force as to ftrike the wall on 
the hazard-fide fo as to rebound, after the firft hop over the 
line, it is alfo called a chace at the line. 

The chaces on the hazard-fide proceed from the ball be, 
ing returned either too hard or not quite hard enough ; fo 
that the ball after its firft rebound falls on this fide of the blue 
line, or line which defcribes the hazard-fide chaces ; in which 
cale it is a chace at 1, 2, &c. provided there is no chace de- 
pending. When they change fides, the player, in order to 
win this chace,-muft put the ball over the line anywhere, fo 
that his adyerfary does not return it. When there is no 
chace on the hazard-fide, all balls put over the line from the 
fervice fide, without being returned, reckon for a ftroke. 

As the game depends chiefly upon the marking, it will 
be neceffary to explain it, and to recommend.thofe who play 
at tennis to have a good and unbiaffed marker, for on him 
the whole fet may depend: he can mark in favour of the 
one and againft the other in fuch a manner, as will render 
it two to one at flarting, though even players. Inftead of 
which the marker fhould be very attentive to the chaces, 
and. not be anyway partial to either of the players. 

This game is marked in a.very fingular manner, which 
makes it at firft fomewhat difficult to underfland. ‘I'he firft 
ftroke is called 15, the fecond 30, the third 4o, and the 
fourth game, unlefe the players get four ftrokes each; in 
that cafe, inftead of calling it 4o all, it is called deuce;’ a'ter 
which, as foon as any ftroke is got, it is called advantage ; 
and in cafe the ftrokes become equal again, deuce again, till 
one or the other gets two ftrokes following, which win the 
game ; and as the games are won, fo they are marked and 
called ; as one game love, two games to one, &c. towards 
the fet, of which fo many of thefe games it confifts. 

Although but one ball at a time is played with, a number 
of balls are made ufe of at this game. to avoid trouble, and 


dieCtion, and requires fome extraordinary judgment to re- . are handed to the players in baikets for that purpofe: by 
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which 
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Tennis. which means they can play as long as they pleafe, without 


ever having occafion to ftoop for a ball. 


As to the odds at tennis, they are by no means fixed, 


but are generally laid as follow : 


Upon the firft ftroke being won between even players, 


that is, fifteen. love, the odds are of the fingle 
game * * 


7 to 
‘l'hirty love ° - 
Forty love » - 
‘Thirty fifteen - 
Forty fifteen - . 
Forty thirty - - 
The odds of a four game fet when the 
firfl game is won, are - 
When two games love 
Three games love “ 
When two games to one . 
Three games to one - 
The odds of a fix game fet when the 
firlt game is won, are * 
When two games love - 
‘Three games love > 
Four games love: - 
Five games love - 
When two-games to one - 
‘hree games to one - 
Four games to one - 
Five games 10 one . 1 
When three games to two = 
Four games to two = 
Five games to two - I 
When four games to three = 
Five games to three - 
The odds of an advantage fet when 
the firft game is won, are 
When two games love - 
Three games love - 
Four games love 
Vive games love ° - 
‘When two games to-one - 
Three games to one - 
Four games to one - 
Five games to one - " 1 
When three games to two = 
Four.games to two- - 
Five games to. two. - 
When four games to three . - 
Five games to three - 
When five games to four : 
When fix games to five - : 

The foregoing odds, as beforefaid, are generally laid, but 
the chaces intertering makes the odds very precarious ; for. 
example,’ when there is a chace at half a yard, and a fet is 
five games all, and in every other refpect equal, the odds 
are a good five to four; and if it were fix games to five, 
and forty thirty with the fame chace, the odds then would 
be a guinea to a fhilling ; fo that it is plain that the odds 
at this game differ from thofe of any other: for one ftroke 
will reduce-a fet, fuppofing the players to be five games all, 
from an even wager to three to two, and fo.on im. propor- 
tion to the ftage of the fet. 

There are various methods of giving odds.at_tennis, in 
order to make a match equal;..and that they may be under- 
flood, we fhall give the following lift of them, with their 
meanings, fo that any. perfon. may forma judgment of the. 
advantave received or given. 

‘The loweft odds that can be-given, excepting the-choice 
of the fides, is what they calla di/que, that is, a ftroke to 
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be taken or {cored whenever the player, who receives the ad- Tennis 


TikieN 


vantage, thinks proper : for inftance, fuppofe a critical game 
of the fet to be forty thirty, by taking the i/gue, he who ts 
forty becomes game, and fo-in refpect of two bifques, &c. 
"The next greater odds are /ifteen, that is, a certain ftroke 
given at the beginning of each game. 
After thefe, 4a/f thirty, that is, fifteen one game, and 
thirty the next. Then follow the whole thirty, forty, &c, 
There are alfo the following kind of odds which are given, 
viz. ; 
Round fervices ; thofe are fervices given round the pent- 
houfe, fo as to render it eafy for the friter-out (the player 
who is on the hazard fide) to return the ball. 


Half court, that is, being obliged or confined to play in-- 


to the adverfary’s half-court ; fometimes it is played ftraight- 
wife, and at other. times acrofs; both which are great ad- 
vantages given by him fo confined, but the ftrait half-court 
is the greateft. 

Touch-no-wall,.that is, being obliged to play within the 
compafs of the walls, or fides of the court. This is a confi-. 
derable advantage to him who receives it as all the balls 
muft be played gently, and confequently they are much ea- 
fier to take:than thofe which are played hard, or according 
to. the ufual method of play. 

Barring the hazards, that is, barring the dedans, tambour, 
grill, or the laft gallery on the hazard-tide, or any particular 
one or more of them. us 

Thefe are the common kind of odds or advantazes given; 
but there are many others, which are according to what is 
agreed by the players: fuch as playing with doard againtt- 
racket, cricket-bat again racket, &c. 

The game of tennis is alfo played by:four: perfons, two 
partners on each fide. In this cafe, they are generally con~ 
fined to their particular quarters, and one of each fide ap~ 
pointed to ferve and ftrike out ; in every other refpedt, the 
game is played in the fame manner as when two only play. 

Any thing more to be faid. upon this fubje€t would be 
needlefs, as nothing can be recommended, after reading this 
fhort account of tennis, but practice and attention, without 
which no one can become a proficient at the game. 

TENOR, or Trenoer, the purport or content of a wri-! 
ting or inftrument in law, &c... . 

‘TENor, in mulic, the. fir mean, or middle part, or that. 
which is the ordinary pitch.of the voice, when neither raifed 
to a treble nor. lowered toa bafs. 

TENSE, in grammar, an inflection of verbs, whereby 
they are made to fignify or diftinguifh the circumftance of 
time in what they: affirm....See Grammar. . 

TENT, in war, a pavilion or portable houfe.: Tents are. 
made of canvafs,.for officers and foldiers to lie under when 
in.the field. ‘The fize of the officers tents is not. fixed ; 
fome regiments have them of one fize and. fome of another : 
a-captain’s tent. and marquee .is. generally 104 feet broad, 
14 deep, and 8 high: the fubalterns are a.footlefs; the 
major’s and lieutenant-colonel’s:a foot larger.; and the colo- 
nel’s two. feet. larger. The. fubalterns of foot lie two in a tents 
and thofe cf horfe hut-one. The tents of private men are 
64 feet fquare, and.5 feet high, and hold five foldiers each.. 
‘Vhe tents for horfe are 7 feet broad and 9 feet deep: they 
hold likwife.five men.and their horfe:accoutrements. -- The 
word is formed from the Latin-tentorium, of tendo “I -ftreteh,’” 
becaufe tents,are ufually made.of canvafg. ftretched. out, 
and fuftained. by poles, with cordsand pegs. 

Tent, in furgery,.a rollof lint made into.the fhape of a. 
nail with abroad flat head, chiefly ufed in deep wounds and. 
ulcers. . They are of fervice, not only in conveying medi- 


cines to the :moft intimate recefles and finufes of the wound, 
but to prevent the lips of the wound from uniting before it. 
ig 
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is healed from the bottom ; and by their affiftance grumous 


‘blood, fordes, &c. are readily evacuated. 


TENTER, Trrer, or Prover, a machine ufed in the 
cloth manufactory, to ftretch out the pieces of cloth, ftuff, 
&c. or oftly to make them even and fet them {quare. 

It is ufually about 44 feet high, and for lenzth exceeds 
that of the longeft piece of cloth. It confifts of feveral 
long fquare pieces of wood, placed like thofe-which form 
the barriers of a manege; fo, however, as that the lower 
crofs pieces of wood may be raifed or lowered as is found 
requifite, to be fixed at any height by means of pins. A- 
long the crofs pieces, both the upper and under one, are 


‘hooked nails, called tenter-Aooks, driven in from fpace to 


fpace. 

oi put a piece of Cloth on the Tewrer. While the piece 
is yet quite wet, one end is faftened to one of the ends of 
the tenter ; then it is pulled by force of arms towards the 
other end, to bring it to the length required: that other 
end being faitened, the upper lift is hooked on to the upper 


arofs-piece, and the lowelt lift to the loweft crofs-piece, 


which is afterwards lowered by force, till the piece have its 
defired breadth. Being thus well flretched, both as to 
length and breadth, they brufh it with a {tiff hair bruth, 
and thus let it dry. Then they teke it off; and, till they 


wet it again, it will retain the length and breadth the tenter 


rave it. : 

“ TENTHREDO, the saw-rry3 a genus of infeéts be- 
longing to the order of Aymenoptera. The mouth is furnith- 
ed with jaws, which are horny, arched, dentated within ; 
the right jaw being obtufe at the apex: the lip cylindrical, 


trifid: there are four feelers, unequal and filiform: the 


wings are plain and turned: the fting confifts of two ferra- 
ted lamine, and the fcutellum of two grains placed at a di- 
ftance. Gmelin mentions 143 f{pecies. hele infe&ts are 
not very fhy. Some, by means of their faw, depofit in the 
buds of flowers, others on the twigs of trees or fhrubs, eggs 
from which are produced caterpillars. The implement 
with which they are armed is nowife formidable ; as it ap- 
pears only deftined to the purpofe of depofiting their eggs. 
TENTHS, and Frese rrvrrs of Spiritual Preferments, a 
branch of the king’s revenue. See Revenue. 
 "Thefe were originally a part of the Papal ufurpations 
over the clergy of this kingdom ; firft introduced by Pan- 


‘dulph the pope’s legate, during the reigns of king John and 


Henry III. in the fee of Norwich ; and afterwards attempt- 
ed to be made univerfal by the popes Clement V. and John 
XXII. about the beginning of the 14th century. "The firft 
fruits, primitie or annates, were the firft year’s whole profits 
of the fpiritual preferment, according toa rate or valor 
made under the dire¢tion of pope Innocent IV. by Walter 
bifhop of Norwich in 38 Hen, III. and afterwards advanced 
in value by commiffion from pope Nicholas III]. A. D. 
1292, 20 Edw. I.; which valuation of pope Nicholas is 
ftill preferved in the exchequer. The tenths, or decima, were 
the tenth part of the annual profit of each living by the 
fame valuation ; which was alfo claimed by the holy fee, 
under no better pretence than a {trange mifapplication of 
that precept of the Levitical law, which dire&ts, that the 
Levites “ fhould offer the tenth part of their tithes as a 
heave-offering to the Lord, and vive it to Aaron the high- 
pricit. But this claim of the pope met with vizorous re- 
fiftance from the Englihh parliament ; and a variety of acts 
were pafled to prevent and reftrain it, particularly the fta- 
tute 6 Hen. IV. c. 4. which calls it a horrible mifchief and 
damnable cuftom. But the Popith clergy, blindly devoted 


. - to the will of a foreign mafter, {till kept it on foot ; fome- 


times more fecretly, fometimes more openly and avowedly ; — 


fo that in the reign of Henry VIII. it was.computed, that 


{[ 982 4 


T 2 oN 


‘in the compafs of vo years 802,000 ducats had been fent Tenthsy 
And as the clerzy expreffed Tenures 


‘to Rome for firft fruits only. 
this willinynefs to. contribute fo much of their income to the 
Ahead of the church, ic was thought proper (when in the 
fame reign the papal power was abolifhed, and the king was 
declared the head-of the church of England) to annex this 
revenue to the crown; which was done by ftatute 26 Hen, 
WIL. c. 3. (confirmed by ftatute 1 Eliz. c. 4.); and a new 
valor beneficiorum was then made, by which the clergy are 
et prefent rated. 

By thefe laft mentioned flatutes all vicarages under ten 
pounds a year, and all reftories under ten marks, are dif- 
charged from the payment of firlt fruits: and if, in fuch li. 


wings as continue chargeable with this payment, the incum- 


bent lives but half a year, he fhall pay only one quarter of 
his firft fruits ; if but one whole year, then half of them; 
if a year and a half, three quarters; and if two years, then 
the whole, and not otherwife. Likewife by the ftatute 27 
Hen. VIII. c. 8. no tenths are to be paid for the firft year, 
for then the firft fruits are due: and by other ftatutes of 
queen Anne, in the fifth and fixth years of her reign, if a 
benefice be under L. 50 per annum clear yearly value, it fhall 
be difcharged of the payment of firft fruits and tenths. 

Thus the richer clergy being, by the criminal bigotry of 
their Popifh predeceffors, fubjeéted at firft toa foreign exac- 
tion, were afterwards, when that yoke was fhaken off, liable 
to a like mifapplication of their revenues through the rapa- 
cious difpofition of the then reigning monarch; till at leneth 
the piety of queen Anne reftored to the church what had 
been thus indireétly taken from it. ‘This fhe did, not by 
remitting the tenths and firft fruits entirely ; but, ina {pirit 
of the trueft equity, by applying thefe fuperfluities of the 
larger benefices to make up the deficiencies ofthe {maller. 
And to this end fhe granted her royal charter, which was 
confirmed by the ftatute 2 Ann. c. 1s. whereby all the re- 
venue of firft fruits and tenths is vefted in traf%ees for ever, 
to form a perpetual fund for the augmentation of poor li- 
vings. ‘This is ufually called Queen Anne’s bounty ; which 
has been ftil farther regulated by fubfequent ftatutes. 

TENURE, in law, fignifies the manner whereby lands 
or tenements are held, or the fervice that the tenant owes 
te his lord. 

Of this kingdom almoft all the real property is by the 
policy of our laws fuppofed to be granted by, dependent 
upon, and holden of, fome fuperior lord, by and in confider- 
ation of certain fervices to be rendered to the Jord by the 
tenant or poffeffor of this property. ‘The thing holden is 
fo ftyled a tenement, the pofleffors thereof tenants, and 
the manner of their poffeffion a tenure. ‘Thus all the lands 
in the kingdom is fuppofed to be holden, mediately or im- 
mediately, of the king ; who is ftyled the lord paramount, or 
above all. Such tenants as held under the king imme- 


diately, when they granted out portions of the lands to in- Blusé/. 


“ : + Comments 
ferior perfons, became alfo lords with refpe& to thofe IM ol ii. 


ferior perfons, as they were ftill tenants with refpe&t to the 
king ; and, thus partaking of a middle nature, were called 
me/ne or middle lords, So that if the king granted a manor 
to A, and he granted a portion of the land to B, now B 
was faid to hold of A, and A of the king ; or, in other 
words, B held his lands immediately of A, but mediately of 
the king. The king therefore was ftyled Jord paramount : 


. A was both tenant and lord, or was a mefne lord; and B 


was called tenant paravai/, or the loweft tenant, being he who 
was fuppofed to make avail, or profit of the land. In this 
manner are all the lands of the kingdom holden which are 
in the hands of fubjeéts: for, according to Sir Edward 
Coke, in the law of England we have not properly allodiumy 
which is the name by which the feudifts abroad diftinguifa 

fuch 
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enure. fuch eftates of the fubjeét as are not holden of any fuperior. 


e~—~ So that at the firft glance we may obferve, that our lands 


are either plainly feuds, or partake very ftrongly of the feo- 
dal nature, 

All tenures being thus derived, or fuppofed to be derived, 
from the king, thofe that held immediately under him, in 
right of his crown and dignity, were called his tenants in ca- 
pite, or in chief; which was the moft honourable fpecies of 
tenure, but at the fame time fubjeted the tenants to greater 
and more burdenfome fervices than inferior tenures did. 
And this diftin@ion ran through all the different forts of 
tenure. ’ 

‘There feem to have fubfifted amone our anceftors four 
principal {pecies of lay-tenures, to which all other may be 
reduced : the grand criteria of which were the natures of the 
feveral fervices or renders that were due to the lords from 
their tenants. The fervices, in refpeét of their quality, 
were either free or bafe fervices : in refpe& of their quantity 
and the time of exacting them were either certain or uncer- 
tain. Free fervices were fuch as were not unbecoming the 
character of a foldier or a freeman to perform; as to ferve 
under his lord in the wars, to pay a fum of money, and the 
like. Bafe fervices were fuch 2s were fit only for peafants 
or perfons of a fervile rank ; as to plough the lord’s land, to 
make his hedges, to carry out his dung, or other niean em- 
ployments. ‘The certain fervices, whether free or bafe, were 
fuch as were ftinted in quantity, and could not be exceeded 
on any pretence; as, to pay a itated annual-rent, or to 
plough fuch a field for three days. The uncertain depend- 
ed upon unknown contingencies ; as, to do military fervice 
in perfon, or pay an affeffment in lieu of it when called up- 
on; or to wind a horn upon the appearance of invaders ; 
which are free fervices; or to do whatever the lord fhould 
command ; which is a bafe or villein fervice. 

From the various combinations of thefe fervices have ari- 
fen the four kinds of lay-tenure which fubfifted in England 
till the middle of the laft century ; and three of which {ub- 
filt to this day.. Of thefe Braéton (who wrote under Hen- 
ry the T’hird) feems to give the cleareft and moft compen- 


dious account of any author ancient or modern; of which: 


the following is the outline or abftra&: * TTenements are 
of two kinds, frank-tenement, and villenage. And of frank- 
tenements, fome are held freely in confideration of homage 
and knight-fervice ; others in free-focage, with the fervice of 
fealty only. 
others privileged. He that holds-in pure villenage thall do 
whatfoever is commanded him, and always be bound to an 
uncertain fervice. The other kind of villenave is called. vil 
lein-focage ; and thefe villein-focmen do villein-fervices, but 
{uch as are certain and determined.’? Of which the fenfe. 
feems to be as follows ; firft, where the fervice was free, but 
uncertain, as military fervice with honrage, that tenure:was 
called the tenure in chivalry, per fervitium militare, or by 
knight-fervice. Secondly, where the fervice was not only 
free, but allo certain, as by fealty only, by rent and. fealty; 
&c. that tenure was called /terum /ocagiun, or free Jocage. 
‘I"hefe were the only free holdings or tenements ; the others 
were villenous or fervile; as, thirdly, where the fervice was 
bafé in its nature, and uncertain as to time and quantity, 
the tenure was purum villenagium, abfolute or pure villenage. 
Juaftly, where the fervice- was bafe in its nature, but reduced 
to a certainty, this was-ftill villenage, but diftimguifhed 
from the other by the name of privileged villenage, willena- 
gium privilegiatum ; or it might be ftill called /ocage (from 
the certainty of its fervices), but degraded by their bafe- 
nefs into the: inferior title of villanum focagium, villein-foc- 
age. 

1, The military tenure, or that by knight-fervice, was 
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And again, of villenages, fome are pure, and’ 


1 aN 
done away by ftat. 12 Car. IT. 
{pecies of tenure fee Fsopaz Sy/tem, and Kwicur-Service ; 
and for its incidents, fee Revie, Primer-seisin, Warp- 
suip, Marriace, Fines, and Escuear. 

2. The fecond fpecies of tenure or free-focage, not only 
fubfifts to this day, but has in a manner abforbed and {wal- 
lowed ‘up (fince' the ftatute of Charles the Second) almoft 
every other {pecies of tenure. See Socace. 

The other grand divifion of tenure, mentioned by Brac- 
ton, is that of villenage, as contradiftinguifhed from liberum 
tenementum, or frank-tenure. And this (we may’ remember ) 
he fubdivides into two claffes, pure and privileged villenage: 
from whence have arifen two other fpecies of our modern ’ 
tenures. 

3- From the tenure of pure villenage have fprung. our 
prefent copyhold-tenures, or tenure by copy: of court-roll 
at the will of the lord; in order to obtain a clear idea of 
which, it will be previoufly neceffary to confult the articles 
Manor and Vitienace. 

As a farther confequence of what has been there explain- 
ed, we may colleé& thefe two main principles, which are 
held to be the fupporters of a copyhold-tenure, and with- 
out which it cannot exift; 1. [hat the lands be parcel of 
and fituate within that manor under which it is held. 2. 
That they have been demifed, or demifable, by copy of 
court-roll immemorially. For immemorial cuftom is the life 
of all tenures by copy ; fo that no new copyhold can, ftri@--- 
ly fpeaking, be granted at this day. 

In fome manors, where the cuftom hath been to permit 
the heir to fucceed the anceitor in his tenure, the eftates are 
ftyled copyholds of inheritance; in others, where -the lords : 
have been more vigilant to maintain their rights, they re- 
main copyholds for life only ;. for the caftom of the manor’ 
has in both caies fo far fuperfeded the will of the lord, that, 
provided the fervices'be performed or ftipulated for by feal- 
ty, he cannot inthe firft inftance refufe to admit the heir of 
his tenant upon his death; nor, in the feeond, can he re- 
move his-prefent tenant fo long as he lives; thouzh he holds 
nominally bythe precarious’ tenure of his lord’s will.” 

The fruits and appendages: of a copyhold-tenure, that it 
hath in common with: free tenures, : are fealty, fervices (as 
well in rents as-otherwife), reliefs, and e{cheats. ©The two 
latter belong only to-conyholds of: inheritance ; the former 
to thofe for life alfo. . But, .befides -thefe, copyholds have 
alfo heriots, wardfhip, and fines. Heriots, which are agreed 
to be a Danifh cuftom, are a render of- the beft beait or 
other ‘good (as:the cuftom may be) to the lord om the deat!a 
of the tenant. ‘lhis is plainly a relic of villein tenure ; there « 
being originelly lefs hardthip in.ity when all-the-ooods and 
chattels belonzed to the lord, and he. misht~ have feized 
them even in the: villein’s litetime. Thefe are incident: to 
both {pectes. of ‘copyhold ; but wardfhip and fines to thole «’ 
of inheritance-only. Wardfhip,.in copyhold-eftates, par- 
takes both -of ‘that in chivalry-and that in focage. Like 
that in chivalry, the lordiis the legal guardian, who ufually - 
afligns fome relation of the infant tenant to aét in his ftead : 
and he, like guardian in focage, is accountable to his ward 
for the profits. Ot-fnes, fome-are incthe-nature of primer-" 
feifins, due on the death of each tenant, othérs are mere . 
fines for alienations of the lands ; in fome manors, only one: 
of thofe forts can-be demanded, in fome both;-and in others 
neither: ‘They are fometimes arbitrary and atthe will of 
the lord, fometimes*fixed by cuftem ; but;*even when arbi- 
trary, the courts: of: law, in tavour of the hberty ‘of copy- 
holders, have tied-them down. to be reafonable in their ex- 
tent ; otherwife they might amount to difherifon of the 
eitate. No fine therefore is allowed to be taken upon de- 
icents and alienations (unlefs in particular circumftances) of 
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“Tenu-e. more than two years improved value of ‘the eftate. 
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From 
this inftance we may judge of the favourable difpofition that 
-the law of England (which is a law of liberty) hath always 
fhown to this fpecies of tenants, by removing, as far as pof- 
“fible, every real badge of flavery from them, however fome 
nominal ones may continue. It fuffered cuitom very early 
‘to get the better of the exprefs terms upon which they held 
their lands; by declaring, that the will of the lord was to 
-be interpreted by the cultom of the manor; and, where no 
‘cuftom has been fuiffered to grow up to the prejudice of 
the lord, as in this cafe of arbitrary fines, the law itfelf 
-interpofes in an equitable method, and will not fuffer the 
«lord to extend his power fo far as to difinherit the tenant. 

4. There is yet a fourth fpecies of tenure, deferibed by 
*BraGon, under the name fometimes of privileged villenage, 
«and fometimes of villein-focage. See Privileged Vitrew acs. 

Having in the prefent article and thofe referred to, taken 
«a compendious view of the principal and fundamental points 
. of the do@trine of tenures, both ancient and modern, we 
-cannot but remark the mutual connedtion and dependence 
that all of them have upon each ether. And upon the 

whole it appears, that, whatever changes and alterations 
*thefe tenures have in procefs of time undergone, from the 

Saxon era to the 12 Car. II. all lay-tenures are now in ef- 
* fe& reduced to two {pecies ; free tenure in common focage, 
-and bafe tenure by copy of court-roll. But there is {till 
‘- behind one other fpecies of tenure, referved by the ftatute 
- of Charles II. which is of a fpiritual nature, and called the 
“tenure in Franx-A/moign ; fee that article. 

A particular account of the ancient tenures would to 
‘many perfons be highly amufing. We can only fele& a 
few of the moft fingular, referring the curious reader for 
«more information to Anderfon’s Origin of Commerce, Hen- 

ry’s Hiftory of Britain, and Blount’s Fragmenta Antiqui- 
-- bates. 

In the roth of Henry I{I. Walter Gately held the 
--manor of Weftcourt, in Bedington in Surry, yielding 
‘yearly to the king one crofs-bow, baliftam, value twelve 

ence. 

: Anno tertio Edw. I. Ofbert de Lonchamp, knight, held 
“his lands of Ovenhelle in Kent, for perfonally guarding 
-the king forty days into Wales at his own expence, 

with one horfe of five fhillings value, one fack worth fix- 

pence, and one broch for that fack. N.B. All perfonal 

fervices, or attendances on our kings in thofe times, were li- 

mited to forty days, at their own expence. 

The like the fame year of Laurence de Broke, who for 
his hamlet of Renham in Middlefex, found the king one 
foldier, a horfe worth five fhillings, a fack worth fivepence, 
and a broch worth twopence (this broch was a kind of cup, 

_ jug, pot, or bafon), for forty days, at his own expence, 

‘wherever his army fhall be within the four feas. This was 

fettled. (fays Mr Blount) .at the Stone Crofs, which ftood 

near the May-pele in the Strand, London, where the judges- 
itinerant ufed in old times to fit. 

Robert Maunfel’s tenure of lands in Peverel paid the 
fame fervice, and the horfe, fack, and broch, of the fame 
prices. 

13mo Edw. 1, Henry de Averning’s tenure of the manor 
of Morton in Effex, was to find a man, a horfe worth 
ten fhillings, four horfe-fhoes, a leather fack, and an iran 
broch. 

The year following, three perfons held thirty acres of 
land in Carleton in Norfolk, by the fervice of bringing the 

.king, whenever he fhall be in England, twenty-four patties 
of frefh herrings, at their firft coming in. 

Another held his manor in Norfolk of that king, by an- 
avally fupplying him at his exchequer with two veflels, -call- 
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TE FR 
ed mues, of wine made of pearmains. 
author) itis worth obferving, that in King Edward the 
Firft’s time pearmain cyder was Called qine.”’ This there-, 
fore feems to account for, the mefition of vineyards in old 
times in Kent, Suffex, and cther parts of England, which 
has fo often puzzled many people to elucidate. 

Another perfon, in the 21ft of the faid king, held thirty 
acres of land, valued at ten fhillings yearly in the exche- 
quer, or fourpence per acre, in Cambridgefhire, for furnifh- 
ing a trufs of hay for the king’s neceffary-houfe or privy, 
xvhenever he fhall come into that county. 

Another, in the 34th of that king, helda manor in Kent, 

for providing a man to lead three greyhounds when the 
king fhall go into Gafcony, fo long as a pair of fhoes of 
fourpence fhould latt. 
. And that we may not again recur to thefe old tenures, 
we fhall further add, from the fame author, that in the firft 
year of king Edward IJ. Peter Spileman made fine to the 
king for his lands by ferjeanty, to find one to ferve as a fol- 
dier for forty days in England, with a coat of mail ; alfo to 
find ftraw for the king’s bed, and hay for his horfe. 

This article of ftraw for the king’s bed we did not fo 
much wortder at, when we found it in an article in William 
the Conqueror’s time ; but it is fomewhat more remarkable 
fo late as the days of king Edward the Second. 

Several others, we find, held their lands of the crown in 
thofe times by very different tenures. One, by paying two 
white capons annually ; another, by carrying the king’s 
ftandard whenever he happens to be in the county of Suf. 
fex; another, by carrying a rod or batoon before the king 
on certain occafions ; another, by ferving the office of cham- 
berlain of the exchequer, a very good place at prefent ; ano- 
ther, by building and upholding a bridge ; another, by being 
marechal (meretricum), i.e. as Mr Blount tranflates it, of thé 
laundrefles in the king’s army ; another, by a¢ting as a fer- 
jeant at arms for the king’s army whilft in” England; one 
fupplies a fervant for the king’s larder; another, for his 
wardrobe; others, to find fervants for this or that foreft; 
another, a hawk; one prefents*the king a pair of {carlet 


hofe annually ; others are bound to fupply foldiers with ar. 


mour for certain days, for the keeping this or that caftle ; 
one, viz. for the manor of Elf{ton in Nottinghamfhire, pays 
yearly rent of one pound weight of cummin feed, two pair 
of gloves, and a fteel needle ; another, is to repair the iron- 
work of the king’s ploughs; Ela Countefs of Warwick, in 
the 13th year of king Edward I. held the manor of Hoke- 
norton in Oxfordfhire, in the barony of D’Oyly, by the 
ferjeanty of carving at the king’s table on his birth-day, 
and fhe to have the knife the king then ufes at table. 

TEOS, one of the twelve Ionian cities, was fituated on 
the fouth fide of the Ionian peninfula,,and diftinguifhed by 
being the place where the poet Anacreon and the hiftorian 
Hecatzus wete born. 

TERAPHIM, or Tueraruim, a word in the Hebrew 
danguage, which has exercifed much the ingenuity of ‘the 
critics. It occurs 13 or 14 times in the Old Teftament, 
and is commonly interpreted idols. We will not trouble our 
readers with the numerous conje€tures which have been 
formed refpeéting the meaning of this word. The only way 
to determine it, if it be at all poffible, would be to examine 
and compare all the paflages in which it occurs, and to con- 
fult the ancient tranflations. Conjeétures are ufelefs ; every 
man may make a new one, which will have juft as good a 
title to belief as thofe which have been already propofed. 

TERCERY, one of the largeft iflands of the Azores, 
er Weftern Iflands, lying in the Atlantic Oceat. It: is 
about 4o miles in circumference; and furrounded with crag- 
gy rocks, which render it ‘almoft inacceffible. Tie foil is 
fertile, 
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Ferebella fertile, ‘abounding in corn, wine, and fruits; and they have 


Teredo. 


fuch plenty of cattle, that they fupply the fhips therewith 
that call there. However, their principal trade is wood. 
The inhabitants are lively and well made; and they pretend 
to a great deal of religion and gallantry at the-fame time. 


~'They pique themfelves upon points of honour, and are ex- 


tremely revengeful. It is their cuftom to rove about in the 
night-time in queft of intrigues, and feldom fail in finding 
women for their purpofe. It is fubje&t to Portugal; and 
A\ngra is the capital town. W. Long. 27.1. N. Lat. 28. 45. 

TEREBLELLA, the Prercer, in natural hiftory, a ge- 
nus of infects belonging to the clafs of vermes, and order of 
mollufca. ‘Vhe body is filiform, the mouth placed before ; 
the preputium puts forth a pedunculated tubulous gland. 
There are feyeral capillary tentacula about the mouth. There 
aie ten {pecies. 

TerepinTHine EleGuary. See Puarmacy, n° 599. 

TEREBINTHUS, in botany. See Prsracta. 

TEREDO, in natural hiftory, a genus of vermes belong- 
ing to the order of teffacea. ‘Yhe animal isa terebella; 
there are two valves, calcareous, hemifpherical, and cut off 
before, and two lanceolated. The fhell is tapering, bending, 
and capable of penetrating wood. There are only three 
{pecies ; the zavalis, utriculus, and clava. 

The navalis, or fhip-worm, which has a very flender 
{mooth cylindrical fhell, inhabits the Indian feas, whence it 
was imported into Europe. It penetrates eafily into the 
ftouteft oak-planks, and produces dreadful deftru€tion to 
the fhips by the holes it makes in their fides ; and it is to 
‘avoid the effects of this infe& that veffels require fheathing. 

The head of this creature is well prepared by nature for the 
hard offices which it has to undergo, being coated with a ftrong 
armour, and furnifhed with a mouth like that of the leech ; 
by which it pierces wood, as that animal does the fkin; a 
little above this it has two horns which feem a kind of con- 
tinuation of the fhell; the neck is as ftrongly provided for 
the fervice of the creature as the head, being furnifhed with 
feveral {trong mufcles ; the reft of the body is only covered 
by a very thin and tranfparent fkin, through which the mo- 
tion of the inteftines is plainly feen by the naked eye; and 
by means of the microfcope feveral other very remarkable 
particulars become vifible there. ‘This creature is wonder- 
fully minute when newly excluded from the egg, but it 
grows to the length of four or fix inches, and fometimes 
more. _ 

When the bottom of a veffel, or any piece of wood which 
is confantly under water, is inhabited by thefe worms, it is 
full of {mall holes; but no damage appears till the outer 
parts are cut away: Then their fhelly habitations come into 
view ; in which there is a large {pace for inclofing the ani- 
mal, and furrounding it with water. There is an evident 
care in thefe creatures never to injure one another’s habita- 
tions ; by this means each cafe or fhell is preferved entire ; 
and in fuch pieces of wood as have been found eaten by 
them into a fort of honeycomb,. there never is feen a patf- 
fage or communication between any two of the fhells, tho’ 
the woody matter between them often is not thicker than a 
piece of writing-paper. 

They penetrate fome kinds of wood much more eafily than 
others. They make their way moit quickly into fir and al- 
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der, and grow to the greateft fize.. In the oak they make i haiaty 
fmall progrefs, and appear {mall and feeble, and their fhells 7" ie 


anuch difcoloured. : 

Since each of thefe animals is lodged in a folitary cell, 
and has no accefs to thofe of its own {pecies, it has been 
matter of furprife how they fhould increafe to fo vaft a 
multitude. Upon diffeGting them, it appears that every in- 
dividual has the parts of both fexes, and is therefore fup- 
poled to propagate by itfelf. 

The fea-worms, which are pernicious to our fhipping, ap- 
pear to have the fame office allotted them in the waters which 
the termites have on the land (fee Tzrmes). They will ap- 
pear,ona very little confideration, to be moft important beings 
in the great chain of creation, and pleafing demonftrations of 
that infinitely wife and gracious Power which formed, and 


{till preferves, the whole in fuch wonderful order and beauty ; P4#- 


for if it was not for the rapacity of thefe and fuch animals, 
tropical rivers, and indeed the ocean itfelf, would be choked 
with the bodies of trees which are annually carried down 
by the rapid torrents, as many of them would laft for ages, 
and probably be produétive of evils, of which, happily, we 
cannot in the prefent harmonious ftate of things torm any 
idea(A); whereas now being confumed by thefe animals, they 
are more eafily broken in pieces by the waves; and the 
fragments which are not devoured become {pecifically lizhter, 
and are confequently more readily and more effectually 
thrown on fhore, where the fun, wind, infeéts, and various 
other inftruments, {peedily promote their entire diffolution. 

TERENCE, or Pustiuvs Trerenrivs AFgErR, a cele- 
brated comic poet of ancient Rome, was born at Carthage 
in Africa. He was flave to Terentius Lucanus the fenator; 
who gave him his liberty o account of his wit, his good mieny 
and great abilities. ‘Terence, on his becoming a freed man, 
applied himfelf to the writing of comedies; in the execu- 
tion of which he imitated Menander and the other celebrated 
comic poets of Greece. Cicero gives him the moft pom. 
pous eulogiums, both for the purity of his language and the 
perfpicuity and beauty of his compofitions, which he con. 
fiders as the rule and ftandard of the Latin tongue; and 
obferves, that they were efteemed fo fine and elegant, that 
they were thought to have been written by Scipio and Le- 
lius, who were then the greateft perfonages and the moft 
eloquent of the Roman people. ‘Verence died while on a 
voyage into Greece, about the 15th year before the Chri- 
ftian era. ‘There are fix of his comedies extant, of which 
the beft editions are the Elzevir one 1635, 12mo; that cum 
integris notis Donati, et fele@is variorum, 1686, 8vo; Wedter- 
hovius’s, in two vols gto 17263; and that of Bentley the 
fame year 4to. Madam Dacier has given a beautiful French 
verfion of this author; and a very good Englifh tranflation 
was publifhed in 4to, 1768, by Mr Colman. 

TERM, im law; is generally taken for a limitation of time 
or eftate ; as, a leafe for term of life or years. 

Term, however, is more particularly ufed for that time 
wherein our courts of juftice are open; in -oppofition to 
which, the reft of the year is called vacation. : 

TERM, in grammar, denotes fome word or expreffion in 
a language. 

The word term, terminus, is borrowed metaphorically, by 
the grammarians and philofophers, from the meafurers or fur- 
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(a) That wood will endure in water for many centuries, is apparent from the oak ftakes which were driven 
into the bed of the river Thames on the invafion of this ifland by Julius Cefar, one of which is to be feen in Sir 
Ashton Lever’s mufeum, ‘and likewife from thofe bodies of trees which are daily found in the bogs and mofafles of Great 
Britain and-Ireland, which after a duration, the former of eighteen hundred, the latter of upwards of two thoufand years, 
«are found in a perfe& flate of prefervation. 
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termini, or limits, fo is a thing or matter fpoken of by the 
word or term it is denoted by. 

Term inthe Arts, or Term of Art, is a word which, be- 
fides the literal and popular meaning which it has or may 
have in common language, bears a further and peculiar 
meaning in fome art or {cience. 

Terms, the feveral times or feafons of the year, wherein 
the tribunals, or courts of judicature, are open to all who 
think fit to complain of wrong, or to feek their rights by 
due courfe of law, or action; and during which the courts 
in Wefiminfter-hall fit and give judgment. But the high 
court of parliament, the chancery, and inferior courts, do 
not obferve the terms; only the courts of king’s-bench, 
common-pleas, and exchequer, which are the higheft courts 
at common law. In contradiftinGtion to thefe, the reft of 
the year is called vacation. 

Of thefe terms there are four in every year, during which 
time matters of juftice are difpatched. Hilary-term, which, 
at London, begins the 23d day of January, or if that be 
Sunday, the next day after; and ends the 12th of February 
following. Eajfler-term, which begins the Wednefday fort- 
night after Eafter-day, and ends the Monday next after 
Afcenfion-day. Trinity-term, beginning the Friday next 
after Trinity-Sunday, and ending the Wednefday fortnight 
after. Michaelmas-term, which begins the fixth day of No- 
vember, and ends the 28th of November following. Each 
of thefe terms have alfo their returns. Thefe terms are fup- 
pofed by Mr Selden to have been inftituted by William the 
Conqueror; but Sir H. Spelman hath fhewn, that they 
were pradually formed from the canonical conflitutions of 
- the church; being no other than thofe leifure feafons of the 
year which were not occupied by the great feftivals or fafts, 
or which were riet liable to the general avocations of rural 
bufinefs. ‘T'hroughout all Chriftendom, in very early times, 


the whole year was one continual term for hearing and de- 


ciding caufes. For the Chriftian magiftrates, in order to 
diftinguifh themfelves from the heathens, who were very’ 
fuperftitious in the obfervation of their dies fafli and ae- 
fafti, adminiftered juttice upon all days alike ; till at length 
the church interpofed, and exempted certain holy feafons 
from being profaned by the tumult of forenfic litigations ; 
as, particularly, the time of Advent and Chriftmas, which 
gave rife to the winter vacation; the time of Lent and 
Vafter, which created that in the {pring ; the time of Pente- 
coft, which produced the third ; and the long vacation, be- 
tween midfummer and Michaelmas, which was allowed for 
the hay-time and harveft. All Sundays alfo, and fome pe- 
culiar feftivals, as the days of the purification, afcenfion, &c. 
were included in the fame prohibition, which was eftablifhed 
by a canon ofthe church, A. D. 517, and fortified by an 
imperial conftitution of the younger Theodofius, comprized 
in the Theodofian code. Afterwards, when our own legal 
conftitution was eftablifhed, the commencement and dura- 
tion of our law terms were appointed, with a view to thefe 
canonical prohibitions ; and it was ordered by the laws of 
king Edward the Confeflor, that from Advent to the otave 
of the Epiphany, from Septuagefima to the octave of Eafter, 
from the Afcenfion to the o€tave of Pentecoft, and from 
three in the afternoon of all Saturdays till Monday morn- 
ing, the peace of God and holy church hall be kept through- 
out the whole kingdom. 

And fo. extravagant was afterwards the regard paid: to 
thefe holy times, that though the author of the Mirror men- 
tions only one vacation of confiderable length, containing 
the months of Auguft and September, yet Britton fays, that. 
in the reignof king Edward I. no fecular plea could be held, 


nor any man {worn on the Evangelilts, in the time of 
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Advent, Lent, Pentecoft, harveft, and vintage, the days Terms, 


He adds, Terme 
that the bifhops and prelates cranted difpenfations for ta- 


of the great litanies, and all folemn feftivals. 


king affizes and juries in fome of thefe holy feafons, upon 
reafonable occafions; and foon after a general difpenfation 
was eftablifhed in parliament by ftat. Weftm. 1. 3 Edw. I. 
cap. 51. that affizes of novel diffeifin, mort d’anceflo-, and 
darrein prefentment, fhould be taken in Advent, Septuage- 
fima, and Lent, as well as inquefts; at the fpecial requett 
of the king to the bifhops. The portions of time that were 
not included within thefe prohibited feafons fell naturally 
into a fourfold divifion ; and from fome feftival, or faint’s 
day, that immediately preceded their commencement, were 
denominated the terms of St Hilary, of Eafter, of the Holy 
Trinity, and of St Michael: which terms have been fince re- 
gulated and abbreviated by feveral aéts of parliament ; par- 
ticularly ‘Trinity-term by ftat. 32 Hen. VIII. cap. 2. and 
Michaelmas-term by flat. 16 Car. I. cap. 6. and again by 
flat. 24 Geo. II. cap. 48. 

Terms, Oxford. Hilary or Lent-term begins January 
14th, and ends the Saturday before Palm-Sunday. Eafter+ 
term begins the tenth day after Eafter, and ends the Thurf- 
day before Whitfunday.  Trinity-term begins the Wednef- 
day after Trinity-Sunday, and ends after the a&, or 6th of 
July, fooner or later, as the vice-chancellor and convocation 
pleafe. Michaelmas-term begins OGober. the roth, and 
ends December the 17th. 

Terms, Cambridge. VLent-term begins Januaty the 14th, 
and ends Friday before Palm-Sunday. LEafter-term begins 
the Wednefday after Eafter-week, and ends the week before 
Whitfunday. ‘T'rinity-term begins the Wednefday after 
Trinity-Sunday, and ends the Friday after the commence- 
ment, or 2d of July. Michaelmas-term begins OGober the 
1oth, and ends December the 16th. 

Terms, Scotto. The court of feffion has two terms, 
the winter and {ummer. ‘The winter begins on 12th No- 
vember, and ends 11th March, only there is a recefs of three 
weeks at Chriftmas. ‘lhe fummer term commences | 2th 
May, and ends r1th July. he court of exchequer has 
four terms: 1. Candlemas term begins 15th January, and 
ends 3d February; 2. Whitfuntide term begins 12th May, 
and ends 2d June; 3. Lammas term begins 17th June, 
and ends 5th July; 4. Martinmas term begins 24th No« 
vember, and ends 20th December. 

Terms, /ri/b, In Ireland the terms are the fame as at 
London, except Michaelmas-term, which begins Odtober 
the 13th, and adjourns to November the 3d, and thence 
to the 6th. , 

TERMES, in entomology; a genus of infe&is belonging 
to the order of aptera, according to Linneus, but by others 
it is arranged more properly under the neuroptera. ‘| he: 
mouth has two horny jaws; the lip is horny and quadrifid,, 
the lacinie being linear and acute: there are four feelers, 
which are equal and filiform. ‘Whe antenne are moniliform 
in moft fpecies, and the eyestwo. There are eiht f{pecies, 
according to Gmelin; the fatale, defrudor, arda, mordax, 
capenfe, fatidicum, pulfatorium, and divinatorium. But as. 
Gmelin has followed. the claffification of Linnzus. in ar- 
ranging the termes under the order of aptera, it is not ime. 
probable that (everal of thefe which are mentioned as {pecies 
of the termes may belong toa different genus. It will be: 
fufficient, in the prefent article, to defcribe the fatale, which. 


we are enabled to do from very accurate information. 


The termes. fatale, bellicofus, or white ant, is of'a yellow 
colour above; the wings alfo yellowith; the cofta is fer- 


-ruginous ; the ftemmata are near the eyes, the central point 
being fomewhat prominent. 


Of the white ant we. have 
avery curious and interefting defcription, in the Philo- 
2: fophical 
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of Clement’s Inn. According to this account, the works 
of thefe infects furpafs thofe of the bees, wafps, beavers, and 
other animals, as much at leafteas thofe of the moft polifhed 
European nations excel thofe of the leaft cultivated favages. 
And even with regard to man, his greatelt works, the 
boafted pyramids, fall comparatively far fhort, even in fize 
alone, of the ftruétures raifed by thefe infeéts. The labour- 
érs among them employed in this fervice are not a quarter 
of an inch in length; but the ftru€tures which they erect 
rife to 10 or 12 feet and upwards above the furface of the 
- earth. Suppofing the height of a man to be fix feet, the 
author calculates, that the buildings of thefe infe¢ts may 
be confidered, relatively to their fize and that of a man, as 
being raifed to near five times the height of the greateft of 
the Egyptian pyramids; that is, correfponding with con- 
fiderably more than halffa mile. We may add, that, with 
re{pect to the interior conftraGtion, and the various mem- 
bers and difpofitions of the parts of the building, they ap- 
pear greatly to exceed that or any other work of human 
conftruétion. 

‘The moft ftriking parts of thefe ftruures are, the royal 
apartments, the nurferies, magazines of provifions, arched 
chambers and galleries, with? their various communications ; 
the ranges of Gothic-fhaped arches, projected, and not form. 
ed by mere excavation, fome of which ave two or three 
feet high, but which diminifh rapidly, like the arches of 
ailes in perfpe€tives ; the various roads, floping ftaircafes, 
and bridges, confifting of one vaft arch, and conftru@ed to 
fhorten the diftance between the feveral parts of the build- 
_ing, which would otherwife communicate only by winding 
pafflages. In fome parts near Senegal, their number, mag- 
nitude, and clofenefs of fituation, make them appear like 
the villages of the natives. But thefe aad many other 
curious inftances of the great fagacity and powers of thefe 
infe&ts cannot be underftood, without viewing the plates in 
which their feeble frames, and comparatively ftupendous 
works, are delineated. See Phil. Tranf. above referred to. 

The economy of thefe induftrious infects appears to have 
been very attentively obferved by the ingenious author, as 
well as their buildings. There are three diftin¢t ranks or 
orders among them, conftituting a well-regulated commu- 
nity. Thefe are, firft, the /abourers, or working infects ; 
next the /oldiers, or fighting order, who do no kind of la- 
bour, and are about twice as long as the former, and equal 
in bulk to about 15 of them ; and laftly, the winged or 
perfe& infe€ts, which may be called the pobr/ity or gentry of 
the ftate ; for they neither labour nor fight, being fcarcely 
capable even of felf-defence. “ Thefe only are capable of 
being ele&ted ings or queens ; and nature has fo ordered it, 
that they emigrate within a few weeks after they are eleva- 
ted to this ftate, and either eftablifh new kingdoms, or pe- 
rifh within a day or two.” 

The firft order, the working infe&s, are moft numerous, 
being in the proportion of 100 to 1 of the foldiers. In 
this ftate they are about 7 of an inch long, and 25 of them 
weigh about a grain, fo that they are not fo large as fome 
of our ants. See Plate DI. fig. 1. and 2. 

‘The fecond order, or foldiers, have a very different form 
from the labourers, and have been by fome authors fuppofed 
to be the males, and the former neuters; but they are, in 
faét, the fame infeéts as the foregoing, only they have under- 
gone a change of form, and approached one degree nearer 
to the perfect flate. ‘They are now much larger, being half 
an inch long, and equal in bulk to fifteen of the labourers, 
(fig. 3. and 4.) 

The third order, or the infe& in its perfect ftate, varies 
its form ftill more than ever. The head, thorax, and ab- 
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domen, differ almoft entirely from the fame parts in the Termes. 


in fearch of a new fettlement. 
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labourers and foldiers ; and, befides this, the animal is now 
furnifhed with four fine large brownifh, tranfparent, wings, 
with which it is at the time of emigration to wing its way 
It differs fo much from the 
other two, that they have not hitherto been fuppofed to be- 
long to the fame community. In fat, they are not to be 
difcovered in the neft till juft before the commencement of 
the rainy feafon; when they undergo the laft change, 
which is preparative to the formation of new colonies. 
They are equal in bulk to two foldiers and about 30 la. 
bourers (fee fig. 5.), and by means of the wings with which 
they are furnifhed they roam about for a few hours ; at the 
evid of which time they lofe their wings, and become the 
prey of innumerable birds, reptiles, and infe€ts: while pro- 


bably not a pair out of many millions of this unhappy race 


get into a place of fafety, fulfil the firft law of nature, and 
lay the foundation of a new community. In this flate 
many fall into the neighbouring waters, and are eaten with 
avidity by the Africans. The author found them delicate, 
nourifhing, and wholefome, without fauce or other help 
from cookery than merely roafting them in the manner of 
coffee. 

The few fortunate pairs who happen to furvive this an- 
nual maffacre and deftrution, are reprefented by the au- 
thor as being cafually found by fome of the labourers, that 
are continually running about on the furface of the grounds 
and are eleGted kings and queens of new flates. ‘Thofe 
who are not fo eleéted and preferved certainly perifh, and 
moft probably in the courfe of the following day. By 
thefe induftrious creatures the king and queen ele&t are im- 
mediately proteéted from their innumerable enemies, by in- 
clofing them in a chamber of clay ; where the bufinefs of 
propagation foon commences. ‘Their * voluntary fubjeéts’’ 
then bufy themfelves in conftru@ting wooden nurferies, or 
apartments entirely compofed of wooden materials, feeming- 
ly joined together with gums. Into thefe they afterwards 
carry the eggs produced from the queen, lodging them there 
as faft as they can obtain them from her. ‘The author even 
furnifhes us with plaufible reafons to believe, that they here 
form akind of garden for the cultivation of a fpecies of mi- 
crofcopical mufhroom; which Mr Konig (in an Effay on 
the Eaft Indian Termites, read before the Society of Na- 
turalifts of Berlin) conjeétures to be the food of the young 
infeéts. But perhaps the moft wonderful, and at the fame 
time heft authenticated, part of the hiftory of thefe fingular 
infeéts, is that which relates to the queen or mother of the 
community in her pregnant ftate. 

After impregnation, a very extraordinary change begins 
to take place in her perfon, or rather in her abdomen only. 
Tt gradually increafes in bulk, and at length becomes of 
{uch an enormous fize.as to exceed the bulk of the reft of 
her body 1500 or 2000 times. She becomes 1000 times 
heavier than her confort, and exceeds 20,000 or 30,000 
times the bulk of one of the labourers. . In this flatey the ~ 
matrix has a conftant periftaltic or undulating motion; the 
confequence of which is. (as the author has counted them} 
(fig. 8.) the protrufion of 82,000 eggs in 24 hours. 

Thefe eggs, fays the author, “are inftantly taken from 
her body by her attendants (of whom there always are, in 
the royal chamber and the galleries adjacent, a fufficient 
number in waiting) and carried to the nurferies, which 
are fometimes four or five feet diftant in a ftraight line.-— 
Here, after they are hatched, the young are attended and 
provided with every thing neceflary, until they are able to 
fhift for themfelves, and take their fhare of the labours of 
the community.”’ 

Many curious 


and ftriking particulars are related of the 
great 
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all dire&tions from the neft, and leading to every. objeét of 
plunder within their reach, ‘hough the mifchiefs they 
commit are very great, fuch is the economy of nature, that 
it is probably counterbalanced by the good produced by 
them ; in quickly deflroying dead trees and other fubftances, 
which,-as the author obferves, would, by a tedious decay, 
ferve only to encumber the face of the earth. Such is their 
alacrity and difpatch in this office, that the total deftru@ion 
of deferted towns is fo effeCtually accomplifhed, that in two 
orthree years a thick wood fills the {pace ; and not the 
leaft veltige of a houfe is to be difcovered. 

From the many tingular accounts here given of the police 
of thefe infects, we fhall mention one refpeQting the different 
functions of the labourers and feldiers, or the civil and mi- 
litary eftablifhments in this community, on an attempt to 
examine their neft or city. 

On making a breach in any part of the ftru€ture with a 
hoe or pick-axe, a foldier immediately appears, and walks 
about the breach, as if to fee whether the enemy is gone, 
or to examine whence the attack proceeds. In a fhort 
time he is followed by two or three others, and foon after- 
wards by a numerous body, who ruth out as fait as the 
breach will permit them ; their numbers increafing as long 
as any one continues to. batter the building. During this 
time they are in the moft violent buftle and agitation ; while 
fome of them are employed in beating with their forceps 
upon the building, fo as to make anorfe that may be heard 
at three or four feet diftance. On ceafing to difturb them, 
the foldiers retire, and are fucceeded by the labourers, who 
haften in various direétions towards the breach, each with a 
burden of mortar in his mouth ready tempered. Though 
there are millions of them, they never ftop or embarrafs 
each other; and a wall gradually arifes that fills up the 
chafm. A. foldier attends every 600 or 1000 of the la- 


bourers, feemingly as a direétor of the works; for he never 


touches the mortar, either to lift or carry it. One in par- 
ticular places himfelf clofe to the wall which they are re- 
pairing, and frequently makes the noife above mentioned ; 
which is conftantly anfwered by a loud hifs from all the 
labourers within the dome: and at every fuch fienal, they 
evidently redouble their pace, and work as faft again. 

The work being completed, 2 renewal of the attack con- 
ftantly produces the fame effects. The foldiers again rufh 
out, and then retreat, and are followed by the labourers 
loaded with mortar, and as a€iive and diligent as before. 
**V"hus, fays the author, the pleafure of feeing them come 
out to fight or to work. alternately may be obtained as 
often as curiofity excites or time permits :, and it will cer- 
tainly be found,. thatthe one order never attempts to fight, 
or the other to work, let the emergency be ever fo great.” 
The obftinacy of the foldiers is remarkable. ** They. fight 
to the very lait, difputing every inch of ground fo well as 
often to-drive away the negroes, who. are without. fhoes, 
and make white people bleed plentifully through their 
flockings.” 

Such is the ftrength of the buildings ereSted by thefe 
puny infeéts, that when they have been raifed to little more 
than half their height, it is always the pra@ice of the wild 
bulls to ftand as centinels upon. them, while the reft of the 
herd is. ruminating below. WhéA at their full height of 
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Temes. great devaftations committed by this powerful community; 10 or 12 feet, they are ufed by the Europeans as places to 
é which conftrué roads, or rather covered ways, diverging in 
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look out from over the top of the grafs, which here grows | 
to the height of 13. feet upon an average. ‘i'he author has. 
ftood with four men on the top of one of thefe buildings,. 
in order to get a view of any veflel that might come in 
fizht. 

It may appear furprifng how. a Being perfeGly good: 
fhould -have created animals which feem to ferve no other 
end but to {pread deftru€tion and defolation wherever they. 
go. But let us be cautious in fufpeGting any imperfeétion 
in the Father of the Univerte. What at firt fight may 
feem only produétive of mifchief, will, upon mature deli. 
beration, be found worthy of that wifdom which planned 
the moft beautiful parts of the world. Many poilons- are 
valuable medicines ; the ftorms are beneficial; and difeafes 
often promote life. ‘Thefe termites, indeed, are frequently. 
pernicious to mankind, but they are alfo very ufeful and 
even neceflary ; one valuable purpofe which they ferve is, to 
deftroy- decayed trees and other {ubftances, which, if left on 
the furface of the ground in hot climates, would in a fhort 
time pollute the air. In this refpe& they refen:ble very, 
much the common flies, which are regarded by mankind in 
general as noxious, and at belt as ufelefs beings in the crea. 
tion; but this is certainly for want of confideration. There 
are not probably in all nature animals of more importance 3. 
and it would not be difficult to prove, that we fhould feel 
the want of one or two fpecies of larze quadrupeds much. 
lefs than of one or two fpecies of thefe defpicable-looking. 


« 


infe&ts. Mankind in general are fenfible that nothing is 


more difagreeable, or more peftiferous, than putrid fub. 
{tances ; and it is apparent to all who have made obferva- 
tion, that thofe little infe&ts contribute more to the quick. 
diffolution and difperfion of putrefcent matter than any, 
other. ‘They are to neceflary in all hot climates, that even. 
in the open fields a dead animal or {mall putrid fubftance, 
cannot be laid upon the ground two minutes before it will 
be covered with flies and their maggots, which infantly. 
entering quickly devour one part, and perforating the reft 
in various dire€tions, expofe the whole to be much fooner 
diflipated by the elements. Thus it is with the termites > 
the rapid vegetation in hot climates, of which no idea can 
be formed by any thing to. be feen in this, is equalled by as 
great a degree of deftruction from natural as well-as acci« 
dental caules (a). It feems apparent, that when any thing 
whatever is arrived -at its lait degree of perfeGtion, the Cre- 
ator has. decreed it fhall be totally deftroyed as foon aa 
poffible, that the face of nature may be fpeedily adorned 
with frefh produ€tions in the bloom of {pring or the pride 
of fummer :. fo when trees, and even woods, afe in part 
deftroyed by tornadoes or fire, it is wonderful. to obferve 
how many agents are employed in haftening the total dif- 
folution of the reft; but in the hot climates there are none 
fo expert, or who do their bufinefs fo expeditioufly and 
effeCtually, as thefe infects, who in a few weeks deftroy and 
carry away the bodies of large trees, without leaving a pare 
ticle behind, thus clearing the place. for other vegetables, 
which foon fill up every vacancy; and in places where 
two or three years before there has been.a populous town, 
if the inhabitants, as is frequently the cafe, have chofen to 
abandon it, there {hall be a very thick wood, and not the 
veftige of a poit to be feen, unlefs the wood has been of 
a {pecies which, from its hardnefs, is called iron wood. 
Fig. 


(a) The Guinea grafs, which is fo well’ known:and’ fo much efteemed by our planters in the Weft Indies, grows in 
Africa, as we have elready mentioned, thirteen feet high upon an average, which height it attains in about five or. fix, 


months ;. and the growth of many. other plants is.as_ quick. 


ermina- 
lia 
ern{tro- 
mia. 
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. Fig. x. reprefents a labourer, Fiz. 2. a labourer mag- 
nified. Fig. 3. a foldier. Fig. 4. a foldier, forceps, and 
part of his head magnified, Fig. 5. a perfect termes. belli- 
cofus. Fig. 6, the head of a perfect infect magnifted. 
Fig. 7. a head with ftemmata magnified. Fig. 8. a queen. 
Fig. 9, aking. Fig. ro. is a fection of the building raifed 
by thefe infe€ts, as it would appear on being cut down 
through the middle from the top a foot lower than the fur- 
face of the ground. AA, an horizontal line from A on 
the left, and a perpendicular line from A at the bettom, 
will fnterfect each other at the royal chamber. ‘I'he darker 
fhades near it are the empty apartments and paflages, which 
it feems are left fo for the attendants on the king and queen, 
who, when old, may require near 100,000 to wait on them 
every dzy. ‘The parts which are the leaft fhaded and dot- 
ted are the nurferies, furrounded, like the royal chamber, by 
empty paflages, on all fides, for the more eafy aceefs to 
them with the eggs from the queen, the provifion for the 
younz, &c. N.B. The magazines of provifions are fitua- 
ted without any feeming order among the vacant paflagés 
which furround the nurferies. B, the top of the interior 
building, which often feems,. from the arches carrying 
upward, to be adorned on the fides with pinnacles. C, the 
floor of the area or nave. DDD, the large galleries which 
afcend froni under all the buildings fpirally to the top. EE, 
the bridges. 

TERMINALIA, in antiquity, feafts celebrated by the 
Romans in honour of the ged ‘l'erminus. 

TEerMINALIA, in botany ;.a genus. of plants belonging to 
the clafs of polygamia, and order of monecta. "Vhe male ca+ 
lyx is quinquepartite ; there is no corolla; the ftamina are 
ten in number. ‘lhe hermaphrodite flower is the fame with 
that of the male; there is one ftyle; the fruit, which is a 
drupe or plum, is below, and. fhaped. like a boat. There 
are two {pecies; the catappa, and anguftifolia or benzoin, 
'Fhis fpecies does not, however, yield benzoin. See Sry- 
RAX. 

TERMINI, in architeGture, denotes a kind of ftatues or 
columns, adorned on the top with the figure of a man’s, wo- 
man’s, or fatyr’s head, as.a capital ; and the lower part end- 
ing in a kind of fheath or fcabbard: 

TERMINUS, in Pagan worfhip, an ancient deity among 
the Romans, who prefided over the flones or land marks, 
called termin?, whith were held fo facred, that it was ac« 
counted facrilege to move them; and as. the criminal be- 
came devoted to the gods, it was lawful for any man to kill 
him. The worfhip of this. deity was inftituted by Numa 
Pompilius, who,.to render land-marks, and confe quently the 
property of the people, facred, erected atemple on the Tar- 

cian mount to.’Terminus.. 

TERN, in ornithology. See Sterna. 

TERNATE, the moft northerly of the Molucca: or 
Clove: Iflands in the Ealt Indies. It.abounds-in cocoa-nuts, 
bananas, citrons, oranges, almonds, and other fruit proper 
to the torrid zone ; but cloves are the moft valuable produce. 
It is in the poffeffion of the Dutch. Malaya is the capital 
town. E, Long. 129. 0. N. Lat. .1..0, 

TERNI, a town of Italy in the Pope’s territories, and 
in the duchy of Spoletto, with a bifhop’s fee. It is but a 
{mall place; thouzh there are-very beautifal ‘ruins of anti- 
quity, 1t having been.a very confiderable Roman colony. It 
is fituated on the top of a high mountain, and to the. weft 
of it. are fields which.are extremely fertile. E. Long. 12. 
400. N. Dat. 4a.g400%) 

TERNS'TROMIA, in ‘botany; a: genus of plants be- 
longing to the clafs. of po/yandria, and order of monogynia. 
‘The calyx is monophyllous and quinquepartite ; the corolla 
is monopetalous, quinquepartite or fexpaitite, globular, and. 
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bell-fhaped : the berry is dry, bilocular, and valvelefs. There Terpander, 


ce 


is only one {pecies, the meridionalis. “ 
TERPANDER, a celebrated Greek poet and mnfician. 
The Oxford marbles tell us that he was the fon of Derde- 
neus of Lefbos, and that he flourifhed in the 381ft year of 
thefe records ; which nearly anfwers to the 27th Olympiad; 


“and 671ft year B.C. ‘The marbles inform us likewife, 


that he taught the nomes, or airs, of the lyre and: flute; 
which he performed himfelf upon this laft inftrument, in 
eoncert with other players on the flute. Several writers 
tell us. that he added three ftrings to the lyre, which before 
his time had but four; and in confirmation of this, Euclid 
and Strabo quote two verles, which they attribute to Ter- 
pander himfelf. 


The tetrachord’s reftraint we now defpife, 
The feven-ftring’d lyre a nobler ftrain {upplies. 


Among the many fignal fervices which Terpander is faid' 
to have done to mufic; none was of more importance than 
the notation that is afcribed to him for afcertaining and 
preferving melody, which before was traditional, and whol-- 
ly dependent on memory. The invention, indeed, of mufi- 
cal characters has been attributed by Alypius and Gaudens 
tius, two Greek writers-on mufic, and upontheir authority’ 
by Boethius, to Pythagoras, who flourifhed full two centu- 
ries after Terpander.. But Plutarch, from Heraclides of 
Pontus,. affures us: that 'Terpander, the inventor of nomes: 
for the cithara, in hexameter verfe, fet them to mulfic, as 
well-as the verfes of Homer, in order to fing them at the. 
public games: And'Clemens. Alexandrinus, in telling us: 
that this mufician wrote the laws of Lycurgus in verfe, and 
fet them to mufic, makes ule of the fame. expreffion as Plu-- 
tarch ; which feems clearly to imply a written melody.- 

After enumerating the airs which Terpander had compo-- 
fed, and to which he had given names, Plutarch continues to 
{peak of his other compofitions ;. among which he defcribes- 
the proems,. or hymns for the cithara, in heroic verfe: 'Thefe 
were ufed in after-times by the. Rhapfoditts, as prologues or 
introductions to the poems of Homer and other ancient 
writers; But T'erpander rendered his name iluftrious, no 
lefs. by his performances both upon the flute and cithara 
than by his compofitiors. This appears by the marbles als 
ready mentioned; by a’paflage in Athenens, from the his 
ftorian Hellanicus, which informs. tis. that he obtained the- 
firft prize in the mufical contefts at the Carnean games 5. 
and by the teftimony of Plutarch, who fays, that “ no» 
other proot need be urged of the excellence of ‘Perpander 
in the art of. playing upon: the cithara,. than what is gin 
ven by the regifter of the Pythic games, from which it ape 
pears that.he gained four prizes fucceflively at chole.folem- 
nities. - 

Of the works of this poet only:a few fragments. are now’ 
remaining. 

TERRA austRatis INCOGNITA,.a name for a large> 
unknown continent, fuppofed to lie, towards. the: South: 
Pole, and which: for a: long time was fought after by-navi- 
gators. ‘Lhe late voyages of Captain Cook have afcertaire 
ed this matter as-much as it probably ever will be. (See: 
Soura-Sea,. Coox’s Difcoveries, n° 47, 45, 68, 69. and A-- 
meRtcA;n? 4). On this fabje@ Captain Cook expreffes 


. himfelf.as follows :. * I had ‘now. made. the circuit of ‘the: 


Southern Ocean in a-high latitude, and traverfed it in fuch : 
a. manner as to leave not the leat. room: for the poffibility of 
there. being a continent, unlefs near the pole, and-out of the 
reach of navigation. By twice vifiting the tropical fea, I 
had not only fettled the fituation-offome old. difcoveries,- but 
made there many new ones, and left, I conceive, very little 
more to be.done.even.in, that. parts. ‘Thus-I flatter my felf, 
Ki a thats 
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Terra, that the intention of the voyage has in every refpeét been 


fully anfwered ; the fonthern hemifphere fufficiently explo- 
red ; and a final end put to the fearching after a fouth- 
ern continent, which has at times engroffed the attention of 
fome of the maritime powers for near two centuries patt, 
and been a favourite theory amonpft the geographers of all 
ages. That there may be a continent, or large tra&t of 
land near the pole, I will not deny: on the contrary, 
J am of opinion there ig; and it is probable that we have 
feen a part of it. The exceffive cold, the many iflands, and 
vaft floats of ice, all tend to prove that there mult be land 
to the fouth ; and for my perfuafion that this fouthern land 
mutt lie or extend fartheft to the north, oppofite to the 
Southern Atlantic and Indian Oceans, I have already af- 
~figned fome reafons ; to which I may add, the greater de- 
gree of cold experienced by us in thefe feas than in the 
Southern Pacific Ocean under the fame parallels of lau- 
tude.” 

Terra Firma, in geosraphy, is fometimes ufed for a con- 
tinent, in contradiftinGion to iflands. 

Terra Firma, otherwife called New Cajftile, or Caftel~ 
da del Oro, a country of America, bounded on the north 
by the North Sea and part of the Atlantic Ocean, by the 
fame fea and Guiana on the eaft, by the country of the A- 
mazons and Peru on the fouth, and by the Pacific Ocean 
and Veragua on the weft. It lies between 62 and 83 de- 
grees of welt longitude, and between the equator and 12 
degrees of north latitude ; being upwards of 1200 miles in 
length from eaft to weft, and 800 in breadth from north to 
fouth. It had the name of Caffella del Oro from the quan- 
tities of gold found in the diftri&s of Uraba and other parts; 
and was fart difcovered by the celebrated Columbus in his 
‘third voyage. 

‘The climate is neither pleafant nor healthy ; the inhabi- 
tants one part of the year being feorched by the moft intenfe 
‘and burning heat, and the other almoft drowned with per- 
“petual floods of rain, pouring from the fky with fuch violence 
as if a general deluge was to enfue. 

In fo large a tra& of country the foil muft neceffarily va- 
ty: Accordingly, in fome parts it is a barren fand, or 
drowned mangrove land, that will {fearce produce any kind 
-of grain; in others it yields Indian corn, balms, gums, aud 
drugs, almoft all manner of fruits as well of Old as of New 
Spain, fugar, tobacco, Brafil wood, and feveral other kinds 
of dyeing woods ; a variety of precious ftones, particularly 
emeralds and fapphires ; venifon and other game. The plan- 
tations of cacao, or chocolate nuts, in the diftri& of the Ca- 
‘raccas, are efteemed the beft in America. ‘The mountains 
‘abound with tygers, and, according to fome, with lions, and 
great numbers of other wild beafts. The rivers, feas, and 
lakes, teem with fifh, and alfo with alligators ; and the 
bowels of the earth were once furnifhed with the richeft 
treafures, now almoft exhaufted. The fame may be faid of 
the pearl-fifheries on the coaft, which are far from being fo 
profitable now as formerly. 

Terra Firma is a very mountainous country. ‘Terra Fir- 
ama Proper, in particular, confilts of prodigious high moun- 
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tains, and deep valleys flooded more than half the year. The Terra. 


mountains in the provinces of Carthagena and St Martha, 
according to Dampier, are the highelt in the world ; being: 
{een at fea 200 miles off: from thefe run a chain of hills of 
almoft equal height, quite through South America, as far 
as the Straits of Magellan, called che Cordilleras des Andes. 
The province of Venezuela alfo, and diltri& of the Carac- 
cas, the meft northerly parts of South America, are almoft 
a continued chain of hills, feparated by {mall_valleys, point- 
ing upon the coaft of the North Sea. A chain of barren 
mountains, almoft impaffable, runs through the province of 
Popayan from north to fouth, fome whereof are volcanoes ; 
but towards the fhores of the Pacific Ocean it is a low coun- 
try, flooded great part of the year. 

The principal rivers of Terra Firma are, the Darien, Chag- 
tre, Santa Maria, Conception, Rio Grande or Magdalena, 
Maricaibo, and Oroonoko. 

_ Terra Firma contains the provinces of Terra Firma Pro- 
per or Darien, of Carthagena, St Martha, Rio de la Ha- 
cha, Venezuela, Comana, New Andalufia or Paria, New 
Granada, and Popayan. . 

Terra Firma Proper lies in the form of a crefcent, about 
the {pacious bay of Panama, being the ifthmus which joins 
South and North America; and extending in length be- 
tween the two feas 300 miles, but in breadth, where the 
ifthmus is narroweft, only 65. Here are found gold mines, 
gold fands, and fine pearls ; and though the land is general- 
ly rough, there are fome fruitful valleys, watered by rivers, 
brooks, and f{prings. The chief places are Panama and Por- 
to Bello. 

The inhabitants of Terra Firma have never been tho- 
roughly fubdued, and in all probability never will; as they 
are a brave and warlike people, have retreats inacceflible to 
Europeans, and bear an inveterate enmity to the Spani- 
ards. See Darien. 

Terra Faponica, more commonly called catechu, a drug for- 
merly fuppofed to be an extra& from the feeds of the areca 
catechu,-but lately difcovered by Mr Kerr, affittant furgeon 
to the civil hofpital at Bengal, to be obtained from the mi- 
mofa catechu. My Kerr gives the following account of the 
manner in which the extraét is made: ‘ After felling the 
trees, the manufaéturer carefully cuts off all the exterior 
white part of the wood. ‘Ihe interior coloured wood is cut 
into chips, with which 


among the upper chips; when this is half evaporated by 
boiling, the decoétion, without ftraining, is poured into a 
flac earthen pot, and boiled to one third part ; this is fet in 
a cool place for‘one day, and afterwards evaporated by the 
heat of the fun, ftirring it feveral times in the day. When 
it is reduced to a confiderable thicknefs, it is fpread upon a 
mat or cloth, which has previoufly been covered with the 
afhes of cow-dung; this mats is divided into {quare or 
quadrangular pieces by a ftring, and completely dried by 
turning them frequently in the fun until they are fit for 

fale (a Pe 
This extraét-is called cutt by the natives, by the Eng- 
lifh 
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a) * In making the extraé, the pale brown wood is preferred, as it produces the fine whitifh extra& ; the darker the 


wood is, the blacker the extract, and of lefs value. 


They are very careful in drying their pots upon the fire before they 


are ufed ; but very negligent in cutting their chips upon the ground, and not ftraining the decoétion ; by which, and the 
dirty afhes they ufe, there muft be a confiderable quantity of earth in the extraét, belides what avarice may prompt them’ 


to put into it. , 


‘* The antifeptic quality of catechu appears from the experiments made by Sir John Pringle... Huxham employed it 


fuccefsfully in cafes where a putrid diffolved ftate of the blood prevailed. 


This extra is the principal ingredient in an 


gintment of great repute in India, compofed of catechu four ounces, alum nine drams, white refin four ounces; thele are 


: reduced 


he fills a narrow-mouthed unglazed Med. Obfee 


earthen pot, pouring water upon them until he fees it and Inguia 
: ries, vol. 
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evra Lith cuted, and by different authors terra japonica, catechu, Lyons in 1669. He diftinguifhed himfelf in the difpute Terre 

F l, khaath, cate, cachou, &c. ‘In its pureft fate it is a dry concerning Homer, between La Motte and Madam Dacier, poo iitian.. 
erraiion. 
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nally of a thining dark brown, tinged with a reddifh hue 5 
in the mouth it-difcovers confiderable aftringency, {ucceeded 
by a fweetifh mucilaginous talte.”’ According to I.ewis, * it 
diffolves almoft totally in water, excepting the impurities ; 
which are ufually of the fandy kind, and amounting in the 
{pecimens I examined to about one eighth of the mafs. Of 
the pure matter, rectified fpirit diffolves about feven-eihths 
into a deep red liquor: the part which it leaves undiffolved 
is an almott infipid mucilaginous fubftance.’’ 

Ujes. Catechu may be ulefully employed for moft pur- 
pofes where an aftringent is indicated, provided the moft 
powerful be not required. But it ig particularly ufeful in 
alvine fluxes ; and where thefe require the ufe of aftringents, 
we are acquainted with no one equally beneficial. Belides 
this, it is employed alfo in uterine profluvia, in laxity and 
debility of the vifcera in general, in catarrhal affeCtions, and 
various other -difeafes where aftringents are neceflary. It 18 
often fuffered to diffolve leifurely in the mouth, as a topical 
aftringent for laxities and exulcerations of ‘the gums, for 
apthous ulcers in the mouth, and fimilar affections. This 
extra is the bafis of feveral fixed formule in our pharma- 
copeeias, particularly of a tinéture and an ele¢tuary: but 
one of the heft forms under which it can be exhibited, is 
that of a fimple infufion in warm water, with a proportion of 
cinnamon or caffia ; for by this means it is at once freed from 
its impurities, and improved by the addition of the aro- 
matie: 

Terra Puzzolana. See Puzzovana. 

Terem Filius, Son of the Earth, a ftudent of the univer- 
fity of Oxford, formerly appointed in public aéts to make 
{atirical and jefting fpeeches againft the members thereof, to 
tax them with any growing corruptions, &c. 

Terra Sigillata Lemnia. See ADANsoNiA. 

TERRACE, a walk or bank of earth, raifed in a gar- 
den or court to a due elevation: for a profpe. The name 
is alfo given to the roofs.of houfes that are flat, and where- 
on we may walk. 

TERRAQUEOUS, in géography, a name given to our 
globe, becaule confifting of land and water. 

TERRAS, or.'I'raas, in mineralogy, a fpecies of argil- 
laceous earth. ‘It differs but little in its principles from 


puzzolana,. but is much more compaét and -hard, porous. 


and fpungy. It is generally of a whitifhi yellow colour, and 
contains more heterogeneous. particles, as. fpar, quartz, 
fhoerl, &c. and fomething more of caleareous earth ; it ef- 
fervefces with acids, is magnetic, and fufible per fe. When 
pulverized, it ferves as a cement, like puzzolana. It is 
found in Germany and Sweden. 

A fpecies of red earth has been found in the parifh of St 


Elizabeth in Jamaica, which: turns out to be an excellent. 


fubftitute for terras or puzzolana earth, and may_there- 
fore be of great: value to the inhabitants of the Weft In- 
qaics. 

One meafure of this earth, mixed with two of well-flack. 
ed lime and one of: fand, form a cement that anfwers ex- 
tremely well for building any dam or bridge, or any ftruc- 
ture in water, for it: will foon harden and become like a 
itone. 


TERRASSON (Abbé: John), a French writer born at. 


~ 


and moral romance called Sethos, full of learning and philo- 
fophy ; and another capital work of his is a French tranfla- 
tion of Diodorus Siculus. Hediedin 1750. 

TERRE Verte, in the colour-trade, the name of a green 
earth much ufed by painters, both fingly for a good flanding 
green, and in mixture with other ‘colours. The name is 
French, and fignifies ‘¢ green earth.” 

It is an indurated clay, of a deep bluih green colour, and 
is found in the earth, not in continued ftrata or beds, as- 
moft of the other earths are, but in large flat maffes of diffe- 
rent fizes, imbedded in other ftrata ; thefe break irregularly 
in the cutting, and the earth is generally brought out of the 
pit in lumps of different fizes. It is of a fine, regular, and - 
even ftructure, and not very hard. It is of an even and glof- 
fy furface, very fmooth to the touch, and in fome degree re- 
{embling the morochthus or French chalk, but adhering firm- 
ly to the tongue. It does not ftain the hands in touching 


it; but being drawn along a rough furface, it leaves an even: 


white line, with a greenifh caft. 

1t does net ferment with acids, and it burns to a dufky 
brown colour. It is dug in the ifland of Cyprus, and in. 
many parts of France and Italy. That from the neighbour- 
hood of Verona has been efteemed the beft in the world ;. 
but of late there has been fome dug in France that equals it. 
There is-alfo an earth dug on Mendip Hills, in the finking 
for coal, which, though wholly unobferved, is nearly, if not 
wholly, of equal value. ‘When fcraped; and the finer parts 
feparated, it is ready to be made up’ with oil for the ufe 
of the painters, and makes the moft true and lafting green 
of any. fimple body they ufe. 

TERRESTRIAL, fomething partaking of the nature 
of earth, or belonging to the globe of earth ; thus we fay, 
the terreftrial globe, &c. 

TERRIER, a {mall hound to hunt. the fox or badger 3. 
fo called becaufe he creeps into the ground, as ferrets do into 
the coney-burrows, after the fox, Sc. 

TERRITORY, in geography, denotes an extent or 
compafs of land, within the bounds or belonging to the 
jurifdiGtion of any flate, city, or. other fubdivifion of a 
country. 

TERROR. See Feariand Fricur. 

'TERTILIAN rever. See Mepicine, n° 126. 

TERTULLIAN, or Quintus: Septimus FLorENs® 
TeRTULLIANUS, a celebrated prieft of Carthage, was the 
fon of a centurion in the militia, who ferved as: proconful of 
Africa. He was educated in the Pagan religion ; but be- 
ing convinced of its errors, embraced Chriftianity, and be-- 
came a zealous defender of the faith. He.married, it is + 


‘thought, after his baptifm.. Afterwards he took:-orders, - 


and went to..Rome ;..where,: during the perfecution under ~ 
the emperor Severus, he publifhed his Apology for the Chri-. 
{tians;. which is, in its kind, a mafterpiece of eloquence. and * 
learning ; and at the beginning of the third century he em- - 
braced the feét of the Montanifts. He lived to a very great: 
age, and. died-under the reign of Antoninus Caracalla, about: 


the year 216.. Many of his works are ftill extant, in all of - , 


which. he difcovers a great knowledge of the Holy Scrip-- 
tures,.a lively imagination, a ftrong, elevated, and impetu- 
ous flyle, great eloquence and ftrength of reafoning ; but is» 

fome=: 
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reduced to a fine powder, and mixed with the hand, adding olive oil ten ounces, and a fufficient quantity of water, to» 


bring the mafs to the confiftence of an ointment. 
kind are found to.be peculiarly ufeful.’? ” 


sak. 


To-all fores and ulcers in warm climates aftringent applications. of this 


ferurcius fometimes obfcure. 
Fy anes 
Teff-ra, moft efteemed. 


Toms 


His Apology and Preferiptions, are 


lius and Alix, Mr Thomas, and the Sieur du Foffé, have 
written his life; and Rigault, M. de Aube Epine, Father 
Petau, and other leaned men, have publifhed notes on his 
works. 

TERUNCIUS, in antiquity, a very {mall brafs coin in 
ufe among the Romans. ; 

‘Uhe inconvenience of fuch very {mall pieces being foon 
found, the teruncius became difufed, but its‘name is {till re- 
tained in reckoning, and thus it became a money of account. 
‘The teruncius at firll was a quarter of the as, or libra; 
shence, as the as contained twelve ounces, the teruncius con- 
tained three, whence the name, which is formed of the La- 
fin fres uncie. ‘Teruncius was alfo ufed for the quarter of 
the denarius ; fo that when the denarius was at ten afes, the 
2eruncius was worth two and a half; and when the denarius 
aas rifen to fixteen, the teruncius was worth four. See Des 
NARIUS. 

TESSELATED pavemenrs, thofe of rich Mofaic 
avork made of curious fquare marbles, bricks, or tiles, call- 
<d tefele from their refembling dice. 

TESSERA, ia Roman antiquity, denoted in its prima- 
ry fenfe a cube or dye; fo called fiom the Greek word 
zeorapa, or tereepa, four ; refpect being had to its number of 
Sides, diftiné from the two horizontal planes above and 
-below. And it was thus diftinguifhed from the talus, which 
‘being round at each end, contained only four planes or 
Faces on which it could ftand; and therefore when thrown 
shad no more than two fide faces in view. Hence Judere ta- 
fis et ludere teffris ave {poken of by Roman writers as 
two different games. The fyllable res. occurs often in Ro- 
anan infcriptions. ‘The word #e/era was applied to many 
other things, not fo much from a fimilitude in the figure, 
as from the relation they bore to fome other thing of 
‘which they were the fign or token; as the points on the 
upper plane of the dye denoted the good or ill {uccefs of 
the catt. 

The tefera hofpitalis was either public or private. As 
to the former, we find among the infcriptions publifhed by 
4Gruter inftances of two municipal towns which put them- 
delves under the patronage of the Roman governor ; and the 
reciprocal engagement between them, engraved on two cop- 
per plates, in the form of an oblong {quare, with a pediment 
#t the top, is called in both tefera hofpitalis. 
at was to cultivate or maintain a lafting friendfhip between 
private perfons and their families ; and gave a mutual claim 
to the contraCting parties and their defcendants of a récep- 
tion and kind treatment. at each other’s houfes, as occafion 
offered. Yor which end thofe tefferee were fo contrived as 
beft to preferve the memory of that tranfation to potterity. 
4nd one method of doing this was by dividing one of them 
Jengthwife into two equal-parts; upon each of which one of 
the parties wrote his name, and interchanged it with the 
other. From this cuttom came the prevailing expreffion 
defferam hofpitalem confringere, applied to perfons who violated 
their engagements. 

The tefere frumentaria were {mall tallies given by the em- 
perors to the populace at Rome, entitling them to the re- 
<eption of a quantity of corn from the public at ftated 
Aeafons.. ‘The perfon who had the infpe@tion of thefe was 
called teferarius. ‘They were made of wood and of ftone. 

There was another kind of teffera which intitled perfons 
to a fight of the public games and other diverfions, ufually 
gnade in the form of an oblong fquare. 

The tefera militaris was a fignal given by the general, or 
chief commander of an army, as a direCtion to the feldiers 
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The beft editions of his works are thofe of 
Aeenypee Rigault; efpecially that of Venice in 1746, folio. Pame- 


The defign of 
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for executing eny duty or fervice required of them. This, 
upon urgent occafions, was only vocal; but, in ordinary 
cafes, it was written on a tablet, commonly made of 
wood. Befide thefe civil and military teflere, there are 
others which relate to religious affairs, and may be called 
facred. 

TESSON, or 'Tzston. See Tester. 

TESSOUWA, a confiderable town in Africa, fituated 
eaft of Mourzouk, the capital of the kingdom of Fezzan. 
Near this town a deep and rapid ftream is faid to have ex- 
ifted, but was overwhelmed by the moving fands fo frequent 
in Africa, 

TEST, a veffel ufed in metallurgy for abforbing the fco- 
rie of metallic bodies when melted. See Cupgu. 

Some of the German writers recommend, both for tefts 
and cupels, a fort of friable opake ftone, called white fpath, 
which appears tobe a {pecies of gypfum, or of the ftones from 
which plafter of Paris is prepared. The {path is direéted 
to be calcined with a gentle fire, in a covered veffel, till the 
flight crackling, which happens at firft, has ceafed, and the 
ftone has fallen in part into powder: the whole is then re 
duced into fubtle powder, which is palfed through a fine 
fieve, and moiftened with fo much of a weak folution of 
green vitriol as is fufficient for making it hold together. 
Gellert, however, finds, that if the ftone is of the proper 
kind, which can be known only 
neceflary. Scheffer obferves, that thefe kinds of tefts are 
liable to foften or fall afunder in the fire, and that this in- 
convenience may be remedied by mixing with the uncalcin- 
ed ftone fomewhat lefs than equal its weight, as eight-ninths 
of fuch as has been already ufed and is penetrated by the 
{coria of the lead, taking only that part of the old teli 
which appears of a green-grey colour, and rejecting the red 
cruft on the top. Tefts or cupels made of the {path are 
faid not to requre fo much caution in nealing and heating 
them as the common ones ; It appears, however, from Schel- 
fer’s account, that they are lefs durable than thofe made of 
the afhes of bones, though greatly fuperior to thofe of 
wood-afhes. Vegetable afhes, which ftand pretty well the 
telling of filver, can f{carcely bear any great quantity of 
gold, this metal requiring a confiderably ttronger fire than 
the other ; but bone-afhes anfwer fo effectually, and are 
among us fo eafily procurable, that it is not needful for the 
refiner to fearch for any other materials ; though thofe whe 
work off large quantities of lead, in order to gain a little fil- 
ver or gold contained in it, may poflibly, in places remote 
from populous cities, avail themfelves of fubftances fimilar 
to the {path above-mentioned. 

The telt, for its greater fecurity, is fixed in the mould in 


which it was formed; which is fometimes a thallow veffel - 


made of crucible earth or caft-iron, more commonly an 
iron hoop, with three bars arched downwards acrofs: the 
bottom, about two inches deep, and of different widths, 
{rom three or four inches to fifteen or more, according to 
the quantity of metal to be tefted at once. The afhes or 
earthy powder, moiftened as for making cupels, are prefled 
down in the mould fo as to completely fill it or rife a little 
above the fides ; with care to make the mate equally folid, 
and to put in at once, or at leaft after the bottom has been 
prefled clofe, as much of the matter as will be fufficient for 
the whole; for any additional quantity will not unite tho- 
roughly with the reft, but be apt to part from it in the 
fire. ‘The edives are pared {mooth, and a portion cut out 
from the middle with a bent knife, fo as to leave a proper 
cavity, which is {moothed by ftrewing fome dry powder on 
the furface, and rolling on it a wooden, or rather a glafs 

ball. * 
The procefs of telting is often performed in the fame 
manner 


by trials, calcination is not. 
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manner as that of cupellation: but where great quantities 
of bafe metal are to be worked off from a little gold, re- 
courfe is had to a more expeditious method, that of tefting 
before the bellows, 


An oval teft is placed in a cavity, made {n a hearth of 


a convenient height, and fome moiftened fand or athes prefl- 
ed round it to keep it fteady : the nofe of a bellows is direc- 
ted along its furface, in fuch a manner, that if athes are 
fprinkled in the cavity of the teft, the bellows may blow 
them completely out: fome have an iron plate fixed befdre 
the bellows, to direé the blaft downwards. T’o keep the 
furface of the telt from being injured in putting in the me- 
tal, fome cloths or pieces of paper are interpofed. The fuel 
confifts of billets of barked oak laid on the fides of the teft, 
with others laid crofswife on thefe: the bellows impel the 
flame on the metal, clear the furface of afhes or {parks of 
coal, haften the feorification of the lead, and blew off the 
{coria, as faft it forms, to one end of the teft, where it runs 
out thro’ a notch made for that purpofe. About two thirds 
of the fcorified lead may thus be colle@ted ; the reft being 
partly abforbed by the teft, and partly diffipated by the ac- 
tion of the bellows. Care muft be taken not to urge the 
blaft too flrongly, left fome portion of the gold thould be 
carried away by the fumes impetuoufly forced off from the 
lead, and fome minute particles of it entangled and blown 
off with the fcoriz. 

7 2st-Ad, in law, is the flatute 25 Car. II. cap. 2. which 
directs all officers, civil and military, to take the oaths, and 
make the declaration againft tranfubftantiation, in the court 
of King’s Bench or Chancery, the next term, or at the 
next quarter-feffions, or (by fubfequent ftatutes) within fix 
months after their admiffion ; and alfo within the fame time 
to receive the facrament of the Lord’s Supper, according 
to the ufage of the church ‘of England, in fome public 
church, immediately after divine fervice or fermon, and to 
deliver into court a certificate thereof, figned by the mini- 
iter and church warden, and alfo to prove the fame by two 
credible witneffes, upon forfeiture of 5001. and difability to 
hold the faid office. 

The avowed obje& of this a€t was to exclude from 
places of truft all members of the church of Rome; and 


. hence the diffenters of that age, if they did not fupport the 


bill when paffing through the two houfes of parliament, 
gave it no oppofition. For this part of their condué they 
have been often cenfured with feverity, as having betrayed 
their rights from refentment to their enemies. But is this 
a fair ftate of the cafe? Were any rights in reality betray- 
ed? That the dread of a popith fucceffor and of popih in- 
fluence was the immediate and urgent caufe of pafling 
the ¢ef-ad, is indeed trues; but that the legiflature, when 
guarding againft an impending evil, had not likewife a re- 
trofpect to another from which they had fo recently been 
delivered, is not fo evident. If it be proper to fupport an 
eftablifhed church as a branch of the conftitution, and if the 
teft-aét be calculated to afford that fupport to the church 
of England, it is probable that the deliberations of parlia- 
ment were as much influenced by the dread of puritanic 
fury, and a renewal of the covenant, as by apprehenfions of 
a perfecution fyom a popifh king and popifh councils. That 
the members of the church eftablifhed by law in England 
had as much reafon to dread the effeéts of power in the 
hands of Puritans as in the hands of Papifts, no impartial 
man will controvert, who is not a ftranger to that period of 
our national hiftory ; and that it was the duty of the legifla- 
ture by every method in their power to provide for the fe- 
curity of the con{titution againft the machinations of both 
its enemies, will be admitted by all but fuch as are in love 
Vou. XVIII. Part I. : 
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with anarchy on the one hand, er with defpotifm on the 
other. 

Many people, when they talk or write of the tef-2&, 
feem to think that it was framed in oppofition to the religious 
opinions of the church of Rome ; and finding the Proteftant 
diflenters, who abhor thefe opinions, deprived by it of their 
civil rights, they {peak with indignation of a law which 
confounds the innocent with the guilty. But all this pro« 
ceeds from a palpable miftake of the purvofe of the teft. As 
the legiflature had no authority to make laws againft any 
opinions whatever, on account of their being falfe in theolo- 
gy; fo it is not to be {uppofed that, in their deliberations 
on the rest-act, the members of that auguit body took 
into their confideration the comparative orthodoxy of the 
diftinguifhing tenets of the Catholics and Puritans. As a re- 
ligious fect they might efteem the latter much more than 
the former ; but if they found that both had combined with 
their theological dotrines opinions refpecting civil and ec- 
clefiaftical government, inconfiftent with the fundamental 
principles of the Englifh conftitution, they had an undoubts 
ed right to enaét a law, by which none fhould be admitted 
to offices, in the execution of which they could injure the 
conftitution, without previoufly giving fecurity that their 
adminiftration fhould fuppert it in all its branches. It had 
not then been doubted, nor is there reafon to doubt yet, but 
that an eftablithed religion is neceflary, in conjunétion with 
civil government, to preferve the peace of fociety ; and 
therefore in every well regulated {tate an eftablifhed religion 
mult be fupported, not becaufe it is the duty of the civil 
magiftrate to condu& his fubjeéts to future happinefs, but 
becaufe he cannot without fuch an eftablifhment preferve 
among them prefent tranquillity. ‘lhe eftablifhment which 
muft beft anfwer this purpofe, is that which, teaching the 
great and unchangeable duties of morality, is moft accept- 
able in its government and forms of worfhip to the majority 
of the people ; and therefore in giving a legal eftablifhment 
to one conftitution of the church in preference to all others, 
it is only this circumftance, and not the comparative purity 
of the rival churches, viewed merely as ecclefiaftical corpo- 
rations, to which it is the bufinefs of the legiflature to pay 
attention. At the time when the ¢e/-ad@ paffed the two 
houfes of parliament, the eftablifhed church of England was 
certainly more acceptable to the great body of the people 
and to all ranks in the ftate, than any one of the feé&ts, whe. 
ther Catholic or Proteftant, which diffented from her; and 
therefore it was the duty of the legiflature to preferve to 
that church all her privileges and immunities, and to pre- 
vent thofe hoftile feCtaries from doing her injury in the dif. 
charge of any civil office with which they might be entruft- 
ed. It was with this view that the te/?-a was formed ; and 
it is with the fame view that the legiflature has hitherto re- 
jected every petition for its repeal. In doing fo, it deprives 
no man of his rights, far lefs of rights which con/cience calls 
upon him to maintain at every hazard; for the rights of 
individuals to hold civil offices are not inherent, but derived 
from the legiflature, which of courfe muft be the judge upon 
what terms they are to be held. The legiflature of Eng- 
land has excluded from many offices, civil and military, eve- 
ry man who will not give fecurity, that in the difcharge of 
his public duty he will fupport the church eftablifhed by 
law ; and as the teft of his intention, it requires him; before 
he enters upon his office, to renounce the doctrine of tran- 
fubftantiation, and receive the facrament of the Lord’s Sup- 


per in fome public church, according to the liturgy of the: 


church of England. Whether this be the moft proper teft 
that could have been exacted, may well be queftioned ; but 
that in a country abounding with fectaries of various deno« 

3 D minations, 


Teft. 
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Tet. minations, who agree in nothing but venomous hofltility to 

‘y= the religious eltablifhment, /ome telt is neceflary, feems in- 
controvertible, if it be the bufinefs of the legiflature to pre- 
ferve the public peace. 

To this it will be replied, That the public peace in Scot- 
land is preferved without a teft, and that therefore a telt 
cannot be neceflary in England. ‘This ts vlautible, but not 
conclufive. For forty years after the Revolution, there was 
in Scotland no denomination of Chrifians but thofe of the 
Prefbyterian church, eftablifhed by law, the Proteftant Epif- 
copalians, whoie church had been eftablifhed prior to that 
event, and the adherents to the church ‘of Rome. ‘The 

Epifcopalians and Pavilts were effectually excluded from eve- 
ty office in which they could injure the ecclefiattical efta- 
blifiment, by the {everal reftrilions under which they were 
laid, on account of their attachment, real or fuppoted, 
to the abdicated family of Stuart. ‘Vhe penal laws opera: 
ted upon them more powerfully than a religious telt. It is 
to be obferved too, that in the chureh of Scotland, though 
her clersry are better provided for than any other parochial 
elerzy perhaps in Europe(a), there is nothing of that{plendor 
and temporal sower which in England excite envy to cla- 
mour againft the eftablifhment, under the pretence of main- 
taining the caufe of religious liberty. Yet even'in Scot- 
land a relizious teft is occalionally exacted of civil officers. 
In the royal boroughs’ of that part of the united kingdom, 
no man can hold the office of a maziftrate without previ- 
oufly {wearing the burgefs-oath (fee Seczper, n° 8.) ; and 
every inftru€tor of youth, whether in {chools or colleces, 
may be called upon to qualify himfelf for his office, by fub- 
fcribing the eftablifhed Confeffion of Faith. ‘The burgeds- 
oath is a more effectual tet than that which is required of 
mapiftrates in England; for a man might with a fafe con- 
fcience receive the facrament of the Lord’s Supper ocea- 
fionally in a church, ‘ at which he would not {wear to abide 
and defend the fame to his /ife’s end.” ‘This telt appears to 
us to be neceffary in boroughs, where faétion is commonly 
blended with fanaticifm; and if thofe fearies which, at 
their firft appearance in 1732, were infignificant, if not con- 
temptible, continue to multiply, and to imbibe principles 
much more pernicious than thofe which were held by their 
fathers, it may perhaps be found expedient to extend fome 
teft over the whole country. 

We do not, however, by any means, with to fee the facra- 
mental teft introduced into Scotland. A teit may be ne- 
eeflary to fecure to the church all her rights and ammuni- 
ties; but to receive the facrament can give her no fuch fe- 
curity, whilf it leads inevitably to the profanation of a fa- 
cred ordinance. A much better teft would be, to require 
every man, before he be admitted tovan executive effice, to 
fwear that in the difcharge of it he will be careful to main- 
tain all the rights and privileges of the church eftablifhed 
by law. ‘Such an oath no’ fenfible and peaceable difleater 
could refufe; for it would»not bind him to communicate 
with the eftablifhed church ; and he cannot be ignorant that 
it belongs not to the executive government, but to the le- 
giflature, to. determine what {ball be the religion of the 
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ftate. On this account, we cannot help thinking that the Tet.” 
members of the legiflative body fhould be fubjeéted to no I 
religious teft whatever, that they may be at freedom to SON ae ugh 
form the corruptions of the church, or to exchange one 
eftablifhment for another, fhould they find fuch exchan ze 
expedient. If this reafoning be juft, it will be difficult to 
vindicate that claufe of 25 Car. LI. and of 1 Geo. I. in 
which it is enacted, that no member fhali vote or fit in ei- 
ther houfe of parliament till he hath, in the prefence of the 
houfe, fubferibed and repeated the declaration azainit tran- 
fubftantiation, the invocation of faints, and the facrifice of 
the mafs. Thechurch of Rome is indedd a very:corrupt 
fociety but if it be not for ithe purity of hé? doérines 
and government that any church 1s eitablifhed in preference 
to all others, why fhould that particular church be preciu- 
ded from the pofibility of obtaining a legal eftablifhment in 
Great Britain, even though fhe were to become molt accep- 
table to the majority ofall ranks in the kingdom ? ‘he Enag- 
lith Catholics have unqueftionably vreater reafon to complain 
of this teft, than either they or the diffenters have to com- 
plain.o! the law which requires every civil and military offi- 
cer to receive the Lord’s Supper in the eftablifhed church. 
Tarst for Acids and Alkalis, See CHEMISTRY, Pp. 5955 
n° 15:49. 

Test Liquors for Wines. See Luan, p. 741.:col. 2..and. 
ARSENIC, n°? 16. 

'TESTACEA, in the Linnean fy%em of natural hifto- 
ty, the third order of ‘vermes. ‘This order compreliends all 
fhell-fth arranged by Linazeus under 36 genera. Sheil- 
fith are animals with a foft body, covered by or inclofed in 
a firm, hard, and-as it-were ftony habitation, comnofed,) ac- 
cording to their three feparate orders, 14, Of many parts 
which are ranzed under the name of: mud/tivalves ;. 2d, Of 
two parts which are called drva/wes; 3d, Of one part orc,,,... 1% 
piece only, which we call univalves. hole parts, piecesymnium. | 
or valves, are more .ov lefs iroveable at the animal’s plea- 
fare. ‘Che animals included in thete hard habitations have 
moft of them the charatters of one or other of the genera 
vermium, and might be reduced uader the fame genera with 
the mollufea: but as thefe charaCiers are few, and the fhells. 
very numerous, and different in their ferm and fru@ure, it 
will tend more to make this part of natural hiftory eafy, 
to arrange the {ubjeéts according to the diftinétions of the 
fhells themielves. 

There ia this farther confideration in favour of this ars 
rangement, viz. that the animals themfelves are rarely feen, 
and never can be preferved im cabinets ; whereas the fhells 
make a fizure in them, and ' great numbers have been met 
with empty of the animal. 

‘ESTACEOUS, in natural hiftory, an epithet fynony- 
mous with TrsTacea. 

In medicine, all preparations/of ) fhells, and fubftances of 
the ke kind, are called ‘efaceous. Such are powders of 
crabs claws and) eyes, pearl, &c. Dr Quincy and others 
fuppofe the virtue of all teftaceous medicines to be alike ¢ 
thar they feldom or ‘never enter the ladteals, but that the 
chief of their aétion is ‘in the fir paflages; in which, how- 

ever, 
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(4) There are indeed many livings in the church of England, and probably in other churches; to whieh nothing in the. 7 

church of Scotland can be compared in refpe€t of emolument ; but thefe rich benefices. bear no proportion to the number 
of thofe which, in this age of unavoidable expence, cannot afford'to'the incumbents ‘the meatis’ of’ decent tubfiftence as 
gentlemen. In the church of Scotland’ many livings amount to L. 200 each ‘annually’;/and we have ‘reafon to’ liope, that 
when the prefent plan for augmenting the ftipends of the clergy has beén extended over Scothand; very few will be below 
L.100; whilt in England the vicarages and fmall’ reGtories, from ‘which we have’ reafon to believe that the incum- 
bents reap not [..80 a-year, greatly exceed in number all the livings in Scotland: Nay ‘we doubt if there be not upwards: 
of a thoufand livings in England and Wales from which the rector or vicar derives not above L. so-aniually. 
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eRament ever, they are of great ufe in abforbing acidities, Hence 
v they become of ufe in fevers, and efpecially in reCtifying 


Pack? 
Comment. 
Wol, il. 
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the many diftempers in children, which generally owt their 
origin to fuch acidities. 

TESTAMENT, or vast witt. Tetaments both Ju- 
ftinian and Sir Edward Coke agree to be fo called, becaufe 
they are feflasio mentis.: an etymon which feerns to favour 
too much of conceit; it being plainly a fubflantive derived 
trom the verb teffuri, in like manner as juramentum, incremen- 
tum, and others, from other verbs. ‘Lhe definition of the 
old Roman lawyers is much better than their etymology ; 
voluntatis nofire jufla fenténtia de eo; quod quis poft mortem fuam 

eri velit: which may be thus rendered into Englifh, ‘ the 
leoal declaration of a man’s intentions, which he wills to be 
performed after his death.” It is called /ententia, to denote 
the circum{peétion and prudence with which it is fuppofed 
.to be madé: it is vo/untatis nofire fententia, becaule its effi- 
cacy depends on its declaring the teftator’s intention, whenee 
in Englifh it is emphatically ftyled his wil/; it is jufla fen- 
tentia; that is, drawn, attefted,,and publifhed, with all due 
folemnities and forms’of law + it is de eo, quod quis poft mor- 
tem fuom feri velit, becaufe a teltament is of no force ull af- 
ter the death of the tellator. ‘ 

Thefe teftaments are divided into: two forts; written, 
and verbal or nuncupative: of which the former is commit- 
ted to writing ; the latter depends merely upon oral evi- 
dence, being declared by the teftator in extremis, before a 
fufficient number of witneffes, and afterwards reduced to 
writing. 

But as nuncupative wills and copicits (which were for- 
merly more in ufe than at prefent when the art of writing 
is become more general) are liable to great impofitions, and 
may occafien many perjuries, the flatute of frauds, 29 Car. 
Il. c. 3. enaéts, 1. That no written will fhall be revoked 
or altered by a fubfequent nuncupative one, except the 
fame be in the lifetime of the teftator reduced to writing, 
and read over to him, and approved; and unlefs the fame 
be proved to have been fo done by the oaths of three wit- 
nefles at the leaft, who, by ftatute 4 & 5 Anne, c. 16. muft 
be {uch as are admiflible upon trials at common law. 2. 
"Uhat no nuncupative will fhall in anywife be good, where 
the eftate bequeathed exceeds 301. unlefs proved by three 
fuch witnefles, prefent at the making thereof (the Roman 
jaw requiring feven), and unlefs they or fome of them were 
{pecially required to bear witnefs thereto by the teftator 
himfelf; and unlefs it was made im his laft ficknefs, in his 
own habitation or dwelling-houfe, or where he had been 
previoufly refident ten days at the leaft, except he be fur- 
prifed with ficknefs on a journey, or from home, and dies 
without returning to his dwelling. 3. ‘Phat no nuncupa- 
tive will fhall be proved by the witneffes after fix months 
from the making, unlefs it were put in writing within fix 
days. Nor fhall it be proved till fourteen days after the 
death of the teftator, nor till procefs hath firft ifflued to call 
in the widow, or next of kin, to contelt it if they think 
proper. ‘hus hath the legiflature provided again% any 
fraud in fetting ap nuncupative wills, by fo numerous-a 
train of requilites, that the thing’ itfelf has fallen into dif- 


cule; and hardly ever heard of, but in’ the only inttance 


where favour ought to be fhown to it, when the teftator is 
furprifed by fudden aud, violent ficknels. ‘The teftamentary 
words muft be fpoken. with an intent to bequeath, not any 
loofe idlexdifeourfe in his ilnefs; for he muft require the 
byltanders to bear witnels of duch his intention: the will 
mutt be mace at home, or among his family or friends, wn- 
lefs by unavoitable accident, to prevent impofitiors from 
tiramzers : it mutt be in his laft ficknels ; for if he recovers, 
he may alter his di/poktions; and have time te make a writ- 
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ten will: it muft not be proved at too long'a diftance from’ 
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the teftator’s death, left the words fhould efeape the memo- 
ry of the witnefles; nor yet too haftily and without notice, 
left the family of the teftator fhould be put to inconvenience 
or furprifed. 

As to written wills, they. need not any witnefs of their 
publication. We {peak not here of deviles of lands, which 
are entirely another thing, a conveyance by flatute, unknown 
to the feodal or common law, and not under the fame iurif- 
dition as perfonal teftaments. But a teltament of chattels, 
written in the teftator’s own hand, thouzh it has neither his 
name nor feal to it, nor witnefles prefent at its publication, 
is good ; provided fufficient proof can be had that it is his 
hand-writing. And though written in another man’s hand, 
and never fgned by the teftator, yet if proved to be accord- 
ing to his inftru€tions and approved by him, it hath been 
held a good teftament of the perfonal eftate. Yet it is the 
{afer and more prudent way, and leaves lefs in the breaft of 
the ecclefiattical judge, if it be figned or fealed by the te- 
ftator, and publifhed in the pretence of witnefles; which 
laft was always required in the time of Bracton; or rather 
he in this refpect has implicitly copied the rule of the ci- 
vil law. 

No teftament is of any effet till after the death of the 
teftator ; Nam Omne teflamenitum morte confummatum eff, et 
voluntas teflatoris eff ambulatoria ufque ad mortem. And 
therefore, if there be many teftaments, the laft will over- 
throws all the former; but the republication of a former 
will revoke one of. a later date, and eftablifhes the firft 
again. 

Regularly, every perfon hath full power and liberty to 
make a will, that is not under fome {pecial prohibition by 
law or cuffom: which prohibitions are principally upon 
three accounts ; for want of fufficient difcretion ; for want 
of fuficient liberty and free-will; and on account of crimi- 
nal conduct. 

1. In the firft fpecies are to be reckoned infants, under 
the age of rq if males, and 12 if females ; which is the rule 
of the civil law. For though fome of our common lawyers 
have held that an infant ot any age (even four years old) 
might make a teftament, and others have denied that under 
18 he is capable ; yet as the ecclefiaftical court is the judge 
of every teftator’s capacity, this cafe mult be governed ‘by 
the rules of the ecclefiaftical law. So that no objection can 
be admitted to the will of an infant of 14, merely for want 
of age; but if the teftator was not of fufficient difcretion, 
whether at the age of 14 or 24, that will overthrow his 
teftament. Madmen, or otherwile nom compotes, idiots or 
natural fools, perfons grown childifh by reafon of old age 
or diftemper, {uch as have their fenfes befotted with drunk- 
ennefs,—all thefe are incapable, by reafon of mental difabi- 
lity, to make any will fo long as fuch difability lafts. ‘T’o 
this clafs alfo may be referred fuch perfons as are born 
deaf, blind, and dumb; who, as they have always wanted 
the common inlets of underftandiny, are incapable of ha- 
ving animum iefandi, and their teftaments are therefore 
void. 

2. Such perfons as are inteftable for want of liberty or 
freedom of will, by the civil law are of various kinds; as 
prifoners, captives, and the like.. But the law of England 
does not make {uch perfons abfolutely inteftable ; but only 
leaves it to the difcretion of the court to judge upon the 
confideration of their particular circumftances of darefs, 
whether or no fuch perfons could be fuppofed to have /e- 
rum animum tofandi. And, with regard to feme-coverts, 
our laws differ ftill more materially from the civil. Among 
the Romans there was no diftin€tion ; a married woman was 
ascapable of bequeathing as a feme-fole, But with us a 
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Teftament. married woman is not only utterly incapable of devifing 


lands, being excepted out of the ftatute of wills, 34 & 35 
Hen. VIII. c. 5. but alfo the is incapable of making a te- 
ftament of chattels, without the licence of her hufband. For 
all her perfonal chattels are abfolutely his own; and he may 
difpofe of her chattels real, or fhall have them to himfelf if 
he furvives her; it would be therefore extremely inconfiftent 
to give her a power of defeating that provifion of the law, 
by bequeathing thofe chattels to another. ‘The queen-con- 
fort is an exception to this general rule, for fhe may difpofe 
of her chattels by will, without the confent of her lord ; and 
any feme-covert may make her will of goods which are in 
her poffeffion in auter droit, as executrix or adminiftratrix ; 
for thefe can never be the property of the hufband: and if 
fhe has any pin-money or feparate maintenance, it is faid fhe 
may difpofe of her favings thereout by teftament, with- 
eut the controu] of her hufband. But if a feme-fole makes 
her will, and afterwards marries, fuch fubfequent marriage 
is efteemed a revocation in law, and entirely vacates the 
will. 

3. Perfons incapable of making teftaments on account of 
their criminal condu€, are in the firft place all traitors 
and felons, from the time of conviétion; for then their 
goods and chattels are no longer at their own difpoial, but 
forfeited to the king. Neither can a fe/o de fe make a will 
of goods and chattels, for they are forfeited by the act and 
manner of his death ; but he may make a devife of his lands, 
for they are not fubje& to any forfeiture. Outlaws alfo, 
though it be but for debt, are incapable of making a will 
fo long as the outlawry fubfifts, for their goods and. chattels 
are forfeited during that time. As for perfons guilty of 
other crimes, fhort of felony, who are by the civil law pre- 
cluded from making teftaments (as ufurers, libellers, and 
others of a worfe ftamp), at the common law their tefta- 
ments may be good. And in general the rule is, and: has 
been.fo at leaft ever fince Glanvil’s time, guod Libera fit cujuf 
cungue ultima voluntas. 

‘Teftaments may be avoided three ways: 1. If made by a 
perfon labouring under any of the incapacities before-men- 
tioned ; 2. By making another teftament of a later date; 
and, 3. By cancelling or revoking it. For thourh I make 
a laft will and teftament irrevocable in the frongeft words, 
yet I am at liberty to revoke it; becaufe my own a& or 
words cannot alter the difpofition of law, fo as to make that 
irrevocable which is in its own nature revocable. For this, 
faith lord Bacon, would be for a man to-deprive himfelf of that 
which, of all other things, is moft incident to human con- 
dition ; and that is, alteration or repentance. It hath alfo 
been held, that, without an exprefs revocation, if a man, 
who hath made his will, afterwards marries and hath a child, 
this is a prefumptive or implied revocation of his former 
will which he made in his Rate of celibacy. ‘The Romans 
were alfo wont to. lay afide teftaments as being inoficio/a, 
deficient in natural duty, if they difinherited or totally paff- 
ed by (without affigning a true and fufficient reafon) any 
ef the children of the teftator. But if the child had any 
legacy, though ever fo {mall, it was a proof that the teftator 
had not loft his memory or his reafon, which otherwife- the 
law pretumed ; but was then fuppofed to have aéted thus 
for fome fubftantial caufe : and in fuch cafe no querela inoffi- 
cloft teftamenti was allowed. Hence probably has arifen that 
groundlefs vulgar error of the neceflity of leaving the heir-a 
fhilling, or fome other exprefs. legacy, in order to difinherit 
him effeCtually ; whereas the law of England makes no fuch 
wild fuppofition of forgetfulnefs. or infanity, ; and therefore, 
though the heir or next of kin be totally omitted, it admits 
no inofficiofi to fet afide {uch a teftament. 

TESTAMENT, in Scots law. See Law, n? clxxxi. 2, &e. 


Testament (Old and New). See Brave and ee 
TURE. 

TESTATOR, the perfon who makes his will and tefta-a- Oa 
ment. 

TESTER, Tesron, the name of a coin ftruck in Francece 

by Louis XII. in 1513, and in Scotland in the time of¢ 
Francis IJ. and Mary queen of Scotland, fo called from thee 

head of the king, which was engraved upon it. The filver-r 

it contained was 11 deniers 18 grains, its weight 7 de-:- 

niers 114 grains, and its value ro fols. ‘The coinage of it't 

was prohibited by Henry III. in 1575, when the value of f 

it was augmented to 14 fols fix deniers. The tefton or tea: 

{ter among us was rated at 12d, in the reign of Henry VIII. . 

and afterwards redueed to 6d. 

TESTES, in anatomy, the tefticles. See the next ara: 
ticle. vine 

TESTICLE (#efis), a double part in animals of the ¢ 
male kind, ferving for the office of generation. See Ana- - 
Tomy, n° to7. ‘They are called te/ficles, by diminution of f 
teftes, “* witnefles ;’’ as giving teftimony of virility. ‘Thee 
Greeks call them didymi, or ** twins.” 

In man and moft animals, the tefticles are exterior ; in 2 
fome, as fowls, interior. Some men have only one, ordina- « 
rily they’ have two ; fome havenaturally had three ; nay, ana. - 
tomifts affnre us they have known four. 

TESTIMONY. See Logic, n° 29. and Merarnv- . 
SICs, n° 135—138. 

Testimony, inlaw. See Evipence. 

‘TESTUDO, :the Tortoise, in zoology ; a genus be- - 
longing to the clafs of amphibia, and order of reptifia. ‘Che : 
body: has a tax, and is defended with a beny or coriaceous i 
covering. ‘I'he mouth has naked mandibles without teeth. . 
‘There are 33 fvecies, of which the midas or common fea- - 
turtle is the moft remarkable. It is found in the ifland of £ 
Afcenfion and other places in the South Sea. The fhell is 3 
fo very ftrong that it can carry more than 60olbs. on ite ; 
back, or as many men as can ftand on it loaded. It digs ; 
round holes in the fand, in which it lays a vaft number of ° 
eggs yearly, to the amount of 1ooo, it is faid. It broods 
on them during the night. Ite fleth is ofa greenifh colour, 
makes excellent food, and is the favourite difh of failors 
as well as of epicures. It lives on cuttle and fhell fth, and 


_ grows to a prodigious fize, fome having been found to weizh 


480 lbs. 

The Americans find fo good account in catching turtle, 
that they have made themfelves very expert at it: they 
watch them from their nefts on fhore, in moon-light nights; 
and, before they reach the fea, turn them on their backs, 
and leave them till morning; when they are fure to find 
them, fince they are utterly unable to recover their former 
pofture: at other times they hunt them in boats, with a 
peculiar kind of fpear, itriking them with it through the 
fhelt; and as there is a cord fattened to the fpear, they are 
taken much in the fame manner as the whales. 

Mr White, in his Natural Hiftory of Selborne, mentions 
a land-tortoife which had been kept for 30 years at Ringmer 
near Lewes. It retired under ground about the middle of 
November, and came forth again about the middle of April. 
At its firft appearance in {pring it fhowed litle inclination 
for food ; ia the height of jummer it became voracious ; its 
appetite again diminifhed toward autumn, fo that for the laft 
fix weeks it fcarcely ate any thing at all. It lived chiefly 
on milky plants, fuch as lettuces, dandelions, and fow-thiftles. 
Nothing -furprifed Mr White more than the extreme timi- ~ - 
dity it always fhowed: for rain; for though it had a thell 
that would fecure it againft the wheel of a loaded cart, yet* 
it difcovered as much folicitude about rain ag a fine lady 
dreffed in her beft attire, fhuffling away on. the farit re 
4 Bs. 
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findo Jings, and running its head up in acorner. It not only 
ll. flept during winter, but for a great part of the fummer ; for 
etragania. - . ee i 
it went to bed in the longer days at four in the morning, 
and often did not ftir in the morning till it was late. There 
was one feafon ufually about the beginning of June when 
its exertions. were remarkable. It then rofe by five in the 
morning, and walked on tip toe, traverfing the garden, ex- 
amining every wicket and interftice in the fences. The 
motives that led it to thefe rambles feemed to be of the 
amorous kind. Mr White fays it was an excellent 
weather-glafs ; for whenever it walked upright and fed with 
great avidity in the morning, it rained before night. It 
fhowed great fagacity in difcerning thofe who did it kind 
offices; for whenever the old lady who had fed it for 30 
years came in fight, it hobbled towards her with awkward 
alacrity. 

Testupo, in antiquity, was particularly ufed among the 
poets, &c. for the ancient lyre ; becaufe it was originally 
made by its inventor Mercury, of the black or hollow of 
the teftudo aquatica, or fea-tortoife, which he accidentally 
found on the banks of the river Nile. See Lyre. 

Trstupo, in the military art of the ancients, was a kind 
of cover or fereen which the foldiers, e. gr. a whole com- 
pany, made themfelves of their bucklers, by holding them 
up over their heads, and ftandiag clofe toeach other. This 
expedient ferved to fhelter them from darts, ftones, &c. 
thrown upon them, efpecially thofe thrown from above, 
when they went to the affault. 

Tesrupo, was alfo a kind of large wooden tower which 
; moved on feveral wheels, and was covered with bullock. hides, 
: ferving to fhelter the foldiers when they approached the 
walls to mine them, or to batter them with rams. It was 
called te/fudo, from the flrength of its roof, which covered 
the workmen as the fhell does the tortoife: 

TETANUS, a dreadful {patmodic diforder, in which the 
whole body becomes rigid and inflexible. It moft common- 
ly proves mortal: See Menpicine, n° 279. 

TELHYS, a genus of infects belonging to the clafs of 
verm:s, and order of moslufca. The body is oblong, flefhy, 
and without feet; the mouth confifts of a cylindrical pro- 
bofcis under the duplicature of a lip; and there are two 
foramina at the left fde ot the neck. ‘The {pecies are two, 
both inhabitants of the ocean. 

TETRACERA, in botany; a genus of plants belong- 
ing to the clafs of polyandria, and order of tetragynia, and in 
the natural fyftem ranging under the doubtful. ‘The calyx 
is hexaphyllous, and the caplules four. ‘lhere is only one 
{pecies, the volubilis. 

TETRADYNAMIA, (tecxers “ four,” and Suveuss 
‘« nower’’), four powers; the name of the 15th clafs in 
Linnzus’s Sexual Syfem, contifting of plants with herma- 
phrodite flowers, having fix ftamina, four of which are long, 
and two fhort; it correfponds to: the Aviquofe of Ray, and 
eruciformes of Tournefort. All the fpecies belonging to this 
clafs are diflinguifhed by cruciform flowers. It comprehends 
two orders, gymnofpermia, thofe plants which have naked 
feeds, being four in number, (except phryma which 1s mo- 
nofpermous) ; and angio/permia, which contains thofe plants 
the feeds of which are inclofed in a capfule. See Botany, 
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" TETRAGONIA, in botany; a genus of plants be- 
longing to the clais of icofandria, and order of monogynia 5 
and in the natural fyitem ranging under the 13th order, /uc- 
culente. The calyx is divided into three, four, or five parts. 
There is no corolla; the drupe is beneath, and the nut three 
or eight-celled. ‘There are feven {pecies ; the puticofa, de- 
eumbens, herbacea, echinata, ae cryftallina, and the 
Japonica, 
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TETRAGRAMMATON, ‘erpavpamumaror, a denomi- Tetragramts 


d maton 


nation given by the Greeks to the Hebrew name of Go 
mm, “ Fehova,’”’ becaule in the Hebrew it confitts of four let- 
ters. 

TETRAGYNIA, (tieeaess, four,” and yy ‘a wo- 
man’’?) ; the name of an order, or fecondary divifion in 
the ath, 5th, 6th, Sth, and 13th claffes in the Sexual 
Syftem ; confifting of plants which, to the claffic character, 
whatever it is, add the circumftance of having four f{tyles or 
female organs. Herb-paris and grais of Parnaffus furnifh 
examples. 

TETRANDRIA, vince ‘© four,’’ and evre ** a man 
or hufband’’) ; the name of the fourth clafs in Linneus’s 
Sexual Syttem, confifting of plants with hermaphrodite 
flowers, which have four feasins or male organs that are of 
equal length. In this laft circumftance confifts the main 
difference, according to Linnzus, between the plants: of the 
clafs in queftion and thofe of the 14th clais didynamia, in 
which the four ftamina are of unequal lenzth, two of them 
being long, and two fhort.—The orders of this numerous 
clafs are three, founded upon the number of ftyles or female 
organs. Scabious, teazel, barren- wort, the ftarry plants of 
Ray, and the greater number of genera in this clafs, have 
one ftyle ; dodder and hypecoum have two; holly and a 
few others have four. 

TEURAQ, in ornithology ; a genus of birds belonging 
to the order of ga//ine, and is thus charaéterized by Lin- 
neus: There is a {pot near the eyes naked or papillofe, or 
covered, though more rarely, with feathers. Gmelin has 
enumerated about 66 {pecies. ‘he genus tetrao compre- 
hended both the grous, par tridge, and quail; but Dr Latham, 
with great judgment and propriety, has made two genera of 
them, under the names @f fefrao, comprehending the grous ; 
and perdix, comprehending the partridge and quail. Dr 
Latham thus diftinguifhes the genus tetrao: The bill is like 
a crooked cone, with a naked fcarlet fkin above each eye, 
and the feet teathered to the toes. 


are covered above with a callous prominent rim; the orbits 
are papillofe; the feet naked, and moft of the {pecies are 
furnifhed with {purs.. He reckons 20 {pecies under the 
tetrao, and 48 under the perdix. As we highly approve of 
this new arrangement of Dr Latham, we are difpofed to 
follow it ; but as a reference has been made from Perpix 
to this place, it is proper that we fhould alfo. give fome ac- 
count of that genus, 

I, Tetrrao. Of this genus the following fpecies are 
found in Britain: 1. The urogallus, or wood-cock, inhabits. 
woody and mountainous countries ; i particular, forelts of 
pines, birch-trees, and junipers; feeding on the tops of the 
former ana berries. of the latter; the frit often infeéts the 
fiefh with fuch a tafte as to render it fearcely eatable. In 
the {pring it calls the females to its haunts with a loud and 
fhrill voice ; and is. at that time fo very inattentive to. its. 
fafety, as to be very eafily fhot.- It ftands perched on a tree, 
and defcends to the females on their firfl appearance. They 
lay from 8 to 16 eggs; eight at the firft, and more as they 
advance in age. 

This bird is. common. to Scandinavia, Germany, France, 
and feveral parts of the Alps.—It is found in no other 


part of Great Britain than, the Highlands of Scotland, 


north of Invernefs ; and is very rare even in thole parts. 
It is there known by the name of capercalzie, auer-calzie, 
and in the old law-books caperkal/y ; the laft fignifying the 
horfe of the woods: this fpecies being, in comparifon of 
others of the genus, pre: -eminently large. 

The length of the male is two feet nine inches; its 
weight. fometimgs 14 pounds, The female is much lefay, 


the: 


The perdix he cha-. 
ragterizes by a bill convex, ftrong, and fhort ; the noftrils 
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_ Tetras. the length ‘being ‘only 26 inches. The fexes differ alfo 
greatly in colours. The bill of the male is of a pale yel- 
low ; the head, neck, and back, are elegantly marked, flender 
ics of grey and black running tranfverfely. ‘The upper 
part of the breait is of a rich glofly green ; the relt of the 
breaft and the belly black, mixed with fome white feathers; 
the fides are marked Ble the neck; the coverte of the 
wines crofled with undulated lines bf black and reddifh 
brown ; the exterior webs of the greater quill-feathers are 
lack : the tail confifts of 18 feathers, the middle of which 
is the lonveft ; thefe are black, marked on each fide with a 
few white fpots. The legs are very ftrong, and covered 
with brown feathers ; the edges of the toes are pe€tinated. 
—Of the female, the bill is dufky; the throat red; the 
head, neck, and back, are marked with trantverfe bars of 
ted and black: the breaft has fome white fpots on it, and 
the lower part is of a plain orange colour: the belly is bar- 
ted with pale orange ‘and black; the tips of the feathers 
are white. ‘The tail is of a deep ruft-colour barred with 

black, tipped with white, and contifts of 16 feathers. 

2. The tetrix, black grous, or black-cock, like the former 
fpecies, is fond of woody and mountainous fituations ; 
feeding on bilberries and other mountain fruits, and in the 
winter on the tops of the heath. In the fummer they fre- 
quently defcend from the hills to feed on corn. ‘They never 
pair: but in the {pring the male gets upon fome eminence, 
crows and claps his wings; on which fignal all the females 
within hewyins refort to him. ‘The hen lays feldom more 
than fix or feven eggs. When the female is obliged, during 
the time of incubation, to leave her eggs in queft of food, 
the covers them up fo artfully with mofs or dry leaves, 
that it is very difficult to difcower them. Ou this occafion 
fhe is extremely tame and tranquil, however wild and timo- 
rous at other times. She ‘often keeps to her nett, though 

flrangers attempt to drag her away. As foon as the 
young ones are hatched, they are feen running with extreme 
agility after the mother, though fometimes they are not 
entirely difengaged from the fhell. ‘The hen leads them 
forwards for ‘the. fi firft time into the woods, to fhow them 
ant’s eggs and the wild mountain-berries, which, while 
young, are their only food. As they grow older their ap- 
petities grow ftronger, and they | then feed upon the tops of 
heather and the cones of the pine-tree. In this manner 
they. foon come to perfe€tion: they are hardy birds, their 
food lies every where before them, and it would feem that 
they fhould increafe in great abundanee. But this is not 
the cafe; their numbers are thinned by rapacious birds and 
beafts of every kind, and ftill more by their own falacious 
contefts.~As foon as the hatching is over, which the fe- 
male performs in the manner of an hen, the whole brood 
follows the mother for about a month or two; at the end 
of which the young males entirely forfake her, faaaet keep in 
great harmony together till the beginning of fpring. At 
this feafon they begin for the firft time to feel the amorous 
pafiions; and then adieu to all their former friendf{lups! They 
th to confider each other as rivals ; and the rage of con- 
€upifcence quite extinguifhes the fpirit of focicty. They 
fight ‘each other like game-cocks ; and at that time are fo 
inattentive te their own fafety, that it often happens that 
two or three of them are killed at a fhot. It is probable, 
that in thefe contefts the bird which comes off viétorious 
takes poffeffion of the female feragho, as it 1s certain they 
have no faithful attachments. 

An old black cock is in length 22 inches, and weiphs 
near four pounds.: The bill is dufky ; and the plumage of 
the whole body black, gloffed over the neck and rump with 

a fhining blue. ‘The coverts of the wings are of a Apa 
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brown; the inner coverts white; the thighs. and legs are 
covered with dark brown feathers; the toes refemble thofe 
of the former foecies. ‘Che tail confifts of 16 black feathers, 
and is much forked; the exterior feathers bend greatly 
outwards, and their ends feem as if cut off.---The female 
weighs ouly two pounds; and its length is one foot fix 
inches. The head and neck are marked with alternate bars 
of dull red and black; the breaft with dufky black and 
white 5 but the lait predominates. The back, coverts of 
the wings, and tail, are of the fame’ colours as the neck, 
but the red is deeper. The tail is flightly forked; it con- 
filts of 18 feathers variegated with red and black. ‘She 
feathers uncer the tail are white, marked with a few bars of 
black and orange. This bird hatches its young late in the 
fummer. It lays from fix to eight eggs, of a'dull yellowith 
white colour, marked with numbers of very fmall ferrtrzinows 
{pecks ; and towards the fmaller end with fome blotches of 
the fame hue. 

3. The fcoticus, red game, or moor-fowl, is peculiar to the 
Britifh iflands. The male weighs about 19 ounces ; and is 
in length 15% inches. ‘he bill is black ; the irides hazel- 
coloured. The throat is red. ‘fhe plumage on the head 
and neck is of a light tawny red; each feather is marked 
with feveral tranfverfe bars of black. ‘The back and fea- 
pular feathers are of a deeper red ; and on the middle of each 
feather isa large black {pot ; the isidatt and belly are of a dull 
purplith brown, crofled with numerous narrow dufky lines; the 
quill-feathers are dufky ; the tail confifls of 16 feathers of ata 
equal length, all of them (except the four midclemoft) are 
black, and the middle feathers are barred with red: the 
thighs are of a pale red, barred obfcurely with black; the 
legs and feet clothed to the very claws with thick foft white 
feathers. The claws are whitifh, very broad and ftrong. 
The female weighs only 15 ounces. —The colours in general 
are duller than thofe of the male: the Nines and belly are 
{potted with white; and the tips of fome of the coverts of 
ihe wings are of the {ame colour..-.'Vhefe birds pair in the 
fpring, and lay from fix to ten eggs. ‘The young brood 
follow the hen the whole fummer; in the winter they join 
in flocks of 40 or 50, and become remarkably thy and wild; 
they always keep on the tops of the hills, are fcarce ever 
found on the fides, and never defcend into the valleys. 
Vheir food is the mountain-berries and tops of the heath. 

4. The lagopus, white game or ptarmigan, Is 15 inches in 
length, and weighs 19 ounces, Its plumage is of a pale 
brown or afh colour, elegantly croffed or motled with {mall 
dufky fpots and minute bars ; ; the head and neck with broad 
bars of black, ruft colour, and white: the belly and wings 
are white, but the fhafss of the greater quill feathers black. 
In the male, the grey colour predominates, except on the head 
and neck, where there is a great mixture of red, with bars 
of white. ‘The females and young birds have a great deal 
of ruft-colour in them. The tail confifts of 16 feathers; 
the two middle of which are afh-coloured, motled with 
black, and tipped with white ; the two next black, flightly 
marked with' white at their ends, the reft wholly black: the 
feathers incumbent on the tail are white, and almoft entirely 
cover it. 

Ptarmigans are found in thefe kingdoms only on the 
fummits se the hizheit hills of ‘the Hizhlands of Scotland, 
of the Hebrides, ‘anid Orkneys: L ahdea Few fill inhabit: the 
lofty hills near Kefwick in Cumberland as well as the 
mountains of Wales. 'Fhey live amidft the rocks, perching 
on the grey ftones, the general colour of the frata m thole 
exalted fituations. They are very filly birds; fo tame as 


to: bear driving like poultry ; and, if provoked to rife, take 
very thort fights, making’ a great circuit like pigeons. 
SOARES : 
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pketrao. Like the prous, they keep in fmall packs ; but never, like 


thofe birds, take fhelter in the heath, but beneath loole 
ftones. ‘!o the talte they fcarce differ fri a grous. 

Thefe birds are called by Pliny /agopi, phair feet being 
clothed with feathers fo the claws, as the hare’s are with 
fur: the nails ave long, broad, and hollow. The firft cir- 
eumi{tance guards them from the riour of the winter; the 
Jatter enables them to forma lodge under the fnow, hess 
they lie in heaps to protect themf Ives from the cold. The feet 
ef the grous are clothed in the fame manner; but thofe of 
the two frit ipecies here deieribed, which per an upon trees, 
are naked, the | logs only being feathered, not being in want 
of fuch a protection. 

Ii, Perpix, comprehends both the partridge and quail. 

‘Uhe common partridge is fo well known that a deferip- 
tion of it is unneceflary, and we have not. room to defcribe 
the foreign fpecies. We refer thofe who with complete in- 
fo. mation to the aecurate and valuable Syftem of Or nithology 
publifhed by Dr Latham. ‘he fcientific ornitholo zit wall 
find much fatisfattion in his Ladex Orntthologus, publithed 
in 2 vols gto; and he who withes to be acquainted with the 

nature and diipot itions of birds, will read his Syaopfis with 
leafure, publifhed in 7 vols gto. 

‘the following general account of the partridge will fuf- 
fice: “ Thefe birds (fays s Willuzhby ) hold the principal 
place in the feats and entertainments of princes ; i rhe 
which their feafts are efteemed ignoble, vulgar, and of no 
account. The Frenchmen do fo highly value, and are fo 
fond of the partridge, that if they be wanting, they utterly 
flight and cefpite the beh fpread tables ; as if there could 
be no feat without them.”? But however this might be in 
the times of our hiftorian, the partridze is now too common 
in France to be confidered as a delicacy ; and this, as well 

as every other finple dich, is exploded for luxuries of a 
more campottid invention. In England, where the part- 
ridge 1s ouch icarcer, and a great.deal dearer, it is ftilla 
favourite delicacy at the tables of the rich; and the defire 
of keeping it ‘to themfelves has induced them to malce laws 
for its pretervation, vo way harmoniling »with the general 
dpirit of Englifh Jegiflation. 
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fion or fafety. "Whenever therefore a dog’ or other formi- Tetrao, 


dable animal approaches their neft, the female ufes every 
means to draw him away. ‘She keeps juli before him, pre- 
tends to be incapable of flying, juft hops up, and then falls 
down before him, but never goes off fo far as to difcourage 
her purfuer. At leagth, when fhe has drawn him entirely 
away from her fecret treafure, fhe at once takes wing, and 
fairly leaves him to gaze after her in defpair. ; After the 
danger is over, and the dog withdrawn, fhe then calls her 
young, who aflemble at once at her cry, and follow where 
fhe ledds them. There are generally from io to1s ina 
covey 3 and, if unmolefted, they lve from 15 to 17 years. 
There are feveral methods of taking them, as is well known; 
that by which they are taken in a net with a fetting dog 
is the moft pleafant, as well as the moft fecure. The.dog, 
as every body knows, is trained to this exercife by a long 
courle-of education: by blows and. careffes he is’ taught to. 
lie down at the word of command; a partridge is fhowa 
him, and he is then ordered to lie down; he is brought into 
the field, and when the inorinap perceives where the covey 
lies, he orders his dog to crouch; at length the dog, from 
habit, crouches wherever he ata a covey ; and this 
is the fignal which.the {portfman receives for unfolding and 
covering ‘the birds with his net. A covey thus caught is 
linctienas fed in a place proper for their reception; but 
they can never be thorough ly tamed like our domeitic poul- 
try. See Parrrince and SHooTine, 


2. The coturnix, or common quail, is not above half the 


fize of the partridge. The feathers of the head are black, 
edged with rulty brown ; ; the breaft is of a pate yellowith: 
red, {potted with hiisck.s ; the feathers on the back are 
marked with lines of pale yellow, and the legs are of a pale 
hue, Except inthe colours thus deferibed, andthe fize, it 
every way eiotailes a partridze in fhape, and, except that 
it isa bird of paffage, it is like ‘all others of the paply kind 
in its habits on nature. 

The quail feems to fpread entirely b ccrhnitk the old 
world, but does inhabit the new; is feen from the Cape of 
Good Hope quite to Teeland, and is faid to be found in 
Falkland Iles; alfo in New Zealand, throughout Ruffia, 


a. 


‘The partridge feems to be a bird wellknown all over the Tartary, and China*; and in fhort is mentioned by fo many ¢ goo Foy. 

world, as it is found in every country andin every climatei; travellers, area in fa many places, that we may aloft call it aN fler’s Obf, pi 

as well in the frozen regions abvut. the pole, as the torrid inhabitant of all.’ Inisoblerved to hhitt quarters ac cording 199. 
tracks under the equator. It»even feems to.adapt itfelf to to the feafon, coming northward in {pring, and departing - 
the nature of the climate where it refides. In Greenland, fouth an autumn, and in valt flocks, like otber migra- 
the partridve, which is brown in fummer, as foon, as the icy ting birds. 'I’wice in a year it comes tai fuch valt quantities 
winter fets ins begins to'take acovering fuited to the feafon: iato Capri, that the bithop of the ifland draws the chief 
it is then clothed with a warm down beneath ;:and its out- part of his revenue from them; hence he is called the quail 
ward plumage affumes the colour of the {row among which Bifeop . But this does not: fand alone; almoft all'the iflands 7,47,,.27- * 
it feeks its food. ‘I'hus it is doubly fitted for the place, by in the Archipelago, on the oppolite, coafts, are at times Synopfs,, 


the warmth 2nd the colour of its lumag e; the oneto defend. covered with thefe birds, and fome of them obtain a name vol iv. 
p ’ 


it from the cold, the other to preventits ‘being noticed by the 
enemy. ‘Thofe of Barakonda, on the other hand, are longer 
legged, much {wifter of foot, and:choote the bishich rocks 
and precipi¢es*to ‘refide in: ST hey all, however, agre¢ in 
one charaéter, of beino immoderately addiGied to venery ; 
and,’as fome writers affirm, often to an unnatural degree. 
{t is certain, the male will purfue the hen even to her neft ; 
and will break her eggs rather than not indulge his incli- 


‘nations. . Though the young ones have kept together in 


flocks during the winter, when they begin to pair in {pring 
their fociety difperfes,; and combats, very terrible with re- 
fpeét to each other, enfue. . 'Pheir manners:in other ‘cireum- 
frances refemble albthofe: of poultry. m general ; ut their 
eunning and inftiné -feem fuperior to thofe of the larger 
kinds. Perhaps, as they live in theovery. neighbourhood of 
their enemies, they have more frequent occafion to put their 
histle ‘arts in practice, and learn by habit. the means of eva- 


from this cireumftance. On the weit coaft of the kingdom 
of Naples, within the {pace of four or five miles, an hundred 
thoufand have been taken in a-day, which have been fold 
for eight livres per hundred to dealers. who. carry them for 
ied to Rome. Great quantities alfo-fometimes alight in 

fpoitig om the eoalls of Provence, efpecially in the diocefe 
of the bithop of Frejus, which is.near the fea, and appears. 
at their firft landing, fo much fatigued that they are often 
taken by the hand. ‘Thefe circumftances then leave not.a 
ccubt of their being the fame kind of birds: which the 
divine hand of providence , thought sie to--direé&t in fuch 
quantities. as to cover the camp of the ma muring Tfraehtes. 

‘¢ Tn the autumn, great xpuantities are frequently imported 
into. England from. France for the table ; which we me fres 
quently {een (fays Dr Latham) on thei paflage to London by. 
the ftete-coaches, about an hundred im a large {guare box, 


‘divided: into five or fix: partitions ane above another yw high 


3 enough 
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Teltao” enotioh ¥8 Bde Of thie qiailéfanding uprioht; thefe boxes is pretty well built, and the inhabitants are about 15,000 ia TTeueriv 
| have wires on the fore part, and each partition furnifhed with number, who call themlelves Andalufians, andalmoft all fpeak 


Riv. c. 23. Tit, 


bluigases _alittletrough for food; and I have been told, fays our Spanifh; bat they are great pirates. Some fay there are, 
author, they may be conveyed thus to great diftances with- 30,000 Moorifh inhabitants, and 5000 Jews. W. Long. 
out difficulty.” 5. 26. N. Late 35. 24. 

With us they may be faid not to be plenty at any time. TEUCRIUM, cermanper, in botany: A genus of 
They breed with us, and the major part migrate fouth in plants belonging to the clafs of didynamia, and order of | 
autumn ; the reft only fhift their quarters, as they have gymno/permia; and in the natural fyftem ranging under the 
been met with on the coafts of Effex, and in Hampfhire, in 42d order, Verticillate. The corolla has no upper lip, is 
the winter-feafon, retiring there in O€tober. divided into two parts beyond the bafe, and is divaricated 

It feeds like the partridge, and like that bird makes no where the ftamina iffue out. There are 30 {pecies; of which 
neft, except a few dry leaves or ftalks fcraped together may the fcorodonta, fcordium, and chamedrys, are natives of 
be called fo, -and fometimes an hollow on the bare ground Great Britain. 
fuffices. In this the female lays her eggs to the number of 1. The fcorodonia, wood-fage, or germander, is diftin- 


fix or feven, of a whitifh colour, marked with irregular ruft- 
coloured {pots: the young follow the mother as foon as 
hatched, like young partridges. They have but one brood 
in a year. 

Quail-fighting was a favourite amufement among the 
Athenians. ‘They abftained from the flefh of this bird, 
deeming it unwholefome, as {uppofing that it fed upom the 
white hellebore: but they reared great numbers of them 
for the pleafure of feeing them fight; and flaked fums 
of money, as we do with regard to cocks, upon the fuccefs 
of the combat. Fafhion, however, has at prefent chanved 
with regard to this bird: we take no pleafure in its courage, 
but its flefh is confidered as a very great delicacy.—Quails 
are eafily caught by a call; the fowler early in the morning 
having {pread his net, hides himfelf under it among the 
corn; he then imitates the voice of the female with his quail- 
pipe, which the cock hearing, approaches with the utmoft 
affiduity ; when he has got under the net, the fowler then 
difcovers himfelf, and terrifies the quail, who attempting 
to get away, entangles himfelf the more in the net, and is 
taken. 

TETRODON, in ichthyology ; a genus of fifhes arran- 
ged by Linnzus under the clafs of amphibia, and order of 
nantes ; but placed by Gmelin under the clafs of pifces, and 
order of branchiofegi. ‘The jaws are bony, ftretched out, 
and cloven at the point ; the aperture of the gills is linear ; 
the body is muricated beneath, and there are no ventral fins. 
There are 13 f{pecies ; of which the moft remarkable is the 
lineatus, called by Mr Haflelquift fahaka, which is the Egyp- 
tian and Arabic name. It has of late been found in the 
Nile about Cairo, but was never known in former times. 
It is faid to grow to a prodigious fize. When juft caught, 
it pricks the fkin if it is taken in the bare hands, and pro- 
duces {mall puftules in the fame imanner as nettles. ‘The 
fiefh is poifonous. Mr Forfter confirms:.the account of the 
poifonous nature of a fpecies ef tetrodon, in his account of 
New Caledonia. 

TETRARCH, a prince who holds and governs a fourth 
part of a kingdom. Such originally was the import of the 
title tetrarch ; but it was afterwards applied to any petty 
king or fovereign ; and became fynonymous with ethnarch, 
as appears from the following confiderations: 1. That Pliny 
makes mention of fix tetrarchies within the city’of Deca- 
polis. 2. That Herod’s kingdom was only: divided into 
three parts, which yet were called tetrarchies, and the fo- 
vereigns thereof, Luke iti. 1. tetrarchs. 3. Jofephus tells us, 
that, after the battle of Philippi, Antony, going into Sy- 

ia, conftituted. Herod tetrarch ; and on medals the fame 
Herod is called ethnarch. Tae 

TETRASTYLE, in the ancient architeGture, a build- 
ing, and particularly a temple, with four columns in its 
front. 

PETUAN, an ancient and pleafant town of A’frica, in 
the kingdom of Fez, and in the province ef Habata. It 


guifhed by leaves which are heart-fhaped, ferrated, and pe- 
tiolated ; by racemi, which are lateral and ranged in one 
row; and by an ereét ftem. ‘The flowers are ftraw. coloured, 
and the filaments red. The plant has a bitter tafte, and | 
{mells like hops with a little mixture of garlic. It is ufed | 
in brewing in the ifle of Jerfey inflead of hops. 2. The: 
fcordium, or common water-germander, hath creeping per- - 
ennial roots, fending up many f{quare, procumbent, or trail. 
ing ftalks, branching diffufely ; oblong, indented, ferrated, 
clofe fitting, oppofite leaves; and {mall reddifh flowers, gee - 
nerally two together, from the fides of the ftalks and branches, 
in July and Auguft. ‘This plant was formerly confidered 
as medicinal, but has now fallen into difufe. It grows na- 
turally in marfhy places, in the ifle of Ely and other parts) 
of England, and moit parts of Europe ; and is fometimes ad- - 
mitted into gardens, in moift places, for variety, and*as a me- - 
dical plant. 3. 'The chamedrys, or {maller. creeping ger- - 
mander, hath fibrous, very creeping, fpreading roots; many * 
four-cornered, very branchy, trailing flalks, near a foot long ; ; 
oval, cuneiform, cut, crenated leaves on fhort footftalks; 
and reddith flowers, growing almoft in a verticillus, or whorls, 
round the ftalk, three on each peduncle; appearing in June : 
and July. 

TEUTHIS, in ichthyology, a genus of fifhes belonging 
to the order of abdominales. ‘The head is fomewhat trun- 
cated on the forepart ; the branchil membrane has five rays ; 
the teeth equal, rigid near each other, forming a regular 
feries. ‘I'here are two fpecies, the hepatus and java. 

TEUTONES, or Teuroni, (anc. geog.) a people al- . 
ways by hiftorians joined with the Cimbri; both feated, , 
according to Mela, beyond the Elbe, on the Sinus Codanus, 
or Baltic ; and there, it is fuppofed, lay the country of the 
Teutones, now Ditmarfb; diverfity of dialeéts producing - 
the different terms Teut, Tut, Dit, Tid, and Thed, which : 
in the ancient German language fignified people. Of thefe 
Teutones, Virgil is to be underftood in the epithet Teutoni- 
cus, an appellation which. more lately came to be applied to 
the Germans in general, and later {till the appellation 4- - 
lemanni. : 

The Teutones, in conjunétien with the Cimbri and Am- 
brones, made war on the Romans, and marched towards ; 
Italy in the year 101 B.C. We are told, that the Teu- - 
tones alone were fo numerous, that they were fix whole : 
days without intermiffion in paffing by the Roman camp. 
In Tranfalpine Gaul they engaged the Roman conful Ma- - 
rius; but were defeated with incredible flaughter; 1oc,oao > 
of them, according to the loweft calculations, being killed | 
on the fpot. According to others, the number of thofe : 
‘killed and taken prifoners amounted to 290,000. ‘The in-- 
habitants of the neighbouring country made fences for vine- - 
yards of their bones. Theit king Teutobochus, faid to bee 
a monftrous giant, was taken prifoner and carried to Rome. . 
See the article Grant. 

TEUTONIC, fomething belonging to the ae ; 

ec 


ext. 
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guage of the ancient Germans, and hence is reckoned a- 
mongft the mother-tongues. See PurroLocy, n® 219, 
Tevronic Order, an order of military knights, eftablifhed 
towards the clofe of the twelfth century, on the following 
occafion.— When the emperor Barbarofia engeged in a cru- 
fade for the recovery of the Holy Land out of the hande 
of Saladin, he was followed by great numbers of German 
volunteers, who from various motives enlifted under his ban- 
ners. After the death of Barbaroffa, the Germans, who 


" had fignalized themfelves before Acre or Ptolemais, refolved 


to choofe another Yeader; and at Jaft fixed their choice upon 
Frederic duke of Suabia, fecond fon to the emperor, and 
Henry duke of Brabant. Under thefe generals they be- 
haved with fo much bravery, that Henry king of Jerufalem, 
the patriarch, and feveral other princes, determined to re- 
ward their valour by inftituting an orger of knighthood in 
their favour. ‘This was accordingly done; and our new 
knights had at firft the title of the knights of St George ; 
afterwards it was thought proper to put them under the 
tutelage of the Virgin Mary, to whom there was already 
an hofpital dedicated on Mount Zion, for the relief of Ger- 
man: pilgrims. From this time they were called Eguittes 
Mariani, or kmghts of St Mary. Laws, regulations, and 
ftatutes, were drawn up for them by the Chriftian kings in Sy- 
ria and the patriarch; and among other obligations it was re- 
quired, that every perfon admitted to the privileges of the or- 
der fhould be of noble parentage; that the order fhould defend 
the Chriftian religion and the Holy Land; that they fhould 
exercife hofpitality towards the Chriftians in general, but par- 
ticularly thofe of their own country; and that they fhould with 
ull their power endeavour to propagate and extend the Chri- 
ftian faith and the religion of Jesus. In the year 1190, ha- 
ving become rich by donations from,the fuperftitious, they e- 
lected their firft grandmafter, Henry Walpot, a German, who 
had diftinguifhed himfelf by his zeal and valour; and their 
choice was confirmed by the emperor. The following year, 
pope Celeftine ITI. confirmed their privileges already granted, 
giving them the title of the Teutonic knights of the hofpital of St 
Mary the Virgin. By the conditions of this bull, they vowed 
perpetual continence, obedience, and poverty , obligations 


which it may well be imagined were not very ftriétly kept. 


See Potanp, n° 59, 61, 67—6g9. and Prussia, n° 3, 4. 

TEWKESRBURY, a town in Gloucefterfhire, formerly 
noted for its monaftery. It is now a large handfome cor- 
poration, containing about 500 houfes, with a magnificent 
church. It is feated at the confluence of the rivers Severn 
and Avon, has a cotton manufaGtory, and fends two mem- 
bers to parliament. W. Long. 2. 13. N. ‘Tat. §2. 02 

TEXEL, a town of the United Provinces, in north 
Holland, feated at the mouth of the Zuyder-Zee, with a 
good harbour, and a ftrong fort. It is feated in a fruitful 
ifland, known all over the world by the great number of 
fhips that pats this way every day from all parts; it is about 
fix miles long, and five broad, lying a little northward to 
the continent of Holland, between which and the ifland is 
one of the principal paflages out of the Zuyder-Zee into 
the ocean. It is defended from the fea by fand-hills and 
{trong banks. Moft of the foil 1s applied to feed fheep, of 
which they have great flocks; and the cheefe made of their 
milk is faid to vie with the Parmefan. This ifland con. 
tains feveral fair villages, and a town on the ealt fide, called 
Burch, ftrongly fortified and garrifoned, and inhabited chiefly 
by fithermen. N. Lat. 93. 9. E. Long. 4. 51. 

TEXT, a relative term, contradiftinguifhed to glofs or 


‘ commentary, and fignifying an original difcourfe exclufive 


of any note or interpretation. 


‘This word is particularly 
Vou. XVIII. Part 1. 
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. ‘he Teutonic lanouage is fuppofed to have been the lan- 


ufed for a certain paffe 
to be the fubject of his fermom. ots 

TEXTURE, properly den he arrang 6 
hefion of feveral flender bodies or threads interwoven or en- 
tangled among each other, as in the webs of fpiders, or in 
the cloths, ftuffs, &c. ; 

Texture is alfo ufed in fpeaking of any union or contti- 
tuent particles of a concrete body, whether by weaving, 
hooking, knitting, tying, chaining, indenting, intruding, 
compreffing, attraéting, or eny other way. In which fenfe 
we fay, a clofe compact texture, a lax porous texture, a 
regular or irregular texture, &c. ; 

TEWIT, in ornithology. See Trine. 

THABOR. See Tazor. 

THALES, a celebrated Greek philofopher, and the firft 
of the feven wife men of Greece, was born at Miletus 
about 640 B. C. In order to improve himfelf in the know- 
ledge of the fciences, he travelled into Egypt, where he 
difcourfed with the priefts and other learned men. Some _ 
fay that he married ; but others obferve, that he eluded 
the folicitations of his mother on this head, by telling her, 
when he was young, that it was too foon; and afterwards, 
that it was-two late. Thales acquired great reputation by 
his wifdom and learning: he was the firft among the Greeks 
who foretold eclipfes of the fun, and made extraordinary 
difcoveries in aftronomy. Thales was the author of the 
Tonian feét of philofophers, who were thus called from his 
being born at Miletus, a city of Ionia. He maintained 
that water was the principle of which all the bodies in the 
univerfe are compeled; that the world was the work of 
God; and that God fees the moft fecret thoughts in the 
heart of man. . He faid, ‘¢ That the moft difficult thing in 
the world is to know ourfelves; the moft eafy to advife 
others; and the moft fweet to accomplifh our defires. That, 
in order to live well, we ouzht to abflain from what we 
find fault with in others. ‘That the bodily telicity confifts in 
health, and that of the mind in knowledge. ‘That the 
moft ancient of beings is God, becaufe he is uncreated : 
that nothing is more beautiful than the world, becaufe it 
is the work of God; nothing more extenfive than {pace, 
quicker than {pirit, ftroager than neceffity, wifer than time.’* 
It was alfo one of his fentences, “That we ought never 
to fay that to any one that may be turned to our prejudice; 
and that we fhould live with our friends as with perfons 
that may become our enemies.”” He thanked God for 
three things ; that he was born of the human, not of the 
brute {pecies; a man, and not a woman; a Greek, and not 
a barbarian. None of the ancient philofophers ever applied 
themfelves more earneftly to the ftudy of aftronomy than 
‘Thales. Diogenes Laertius reports, that leaving his lod- 
ging with an old woman to contemplate the ftars, he fell 
into a Citch; on which the good woman cried, “‘ How 
canft thou know what is doing in the heavens, when thou 
can{t not perceive what is at thy feet??? He went to fee 
Creefus, who was marching with a powerful army into Cap- 
padocia, and enabled him to pafs the river Halys without 
making a bridge. ‘Thales died foon after, at about go 
years of age. He compofed feveral treatifes in verfe, on 
meteors, the equinoxes, &c. but they are. all loft. 

THALIA, in Pagan mythology, one of the nine mules. 
She prefided over Comedy; and 1s reprefented crowned with 
a garland of ivy, holding a mafk in her hand, and wearing 
buflkins on her feet. 

Tuaxta, in botany: A genus of plants belonging to the 
clafs of monandria, and order of monogynia; and in the na- 
tural fyftem ranging under the 8th order, Scitaminee, ‘The 
corolla is pentapetalous and undulated ; and the drupe has a 
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DOW-RUE, in botany: A genus 
of plants belonging to the clalx of polyandria, and aedae of 
polygynia ; and in the natural fyitem ranging under the 26th 
order, Multifilique. There is no calyx; the petals are 
four or five in owen, and the feeds are naked and without 
atail, There are 15 fpecies; three of which are indige- 
nous, the favum, minus, and alpinum. 

1. The flavum, or common meadow-rue, has a leafy far- 
rowed ftalk, and a manifold ereét panicle. It has commonly 
24 ftamina, and from to to 16 piftils. ‘The root and leaves 
of this plant dye a yellow colour, and eattle are fond of it. 
It grows an the banks of oes rivets: It is found at North 

ueen’s-ferry, Fifefhire. z. The minus, or {mall meadow- 
rue, has fexpartite leaves, and bending flowers. The ftalk 
is ftriated, and about a foot high; the leaves-are lax and 
divaricated, having rigid footftalks ; they are fmooth and 
glaucous, and their lobes generally trifid; the panicle is 
branched and open, and the flowers nod: the petals are pale 
green, tinged with red; the flamina are from.15 to 20; 
the feeds deeply ftriated, ‘and fiom two to feven ia niimber. 
This plant is frequent in fandy foils and mountainous paftures. 
3. The alpinum, or alpine meadow-rue, has a very fimple 
flalk, and almeft naked; and a racemus fimple and terminal. 
Gt is a pretty little plant, about a fingers-length in height ; 
the leaves all rife from the root, the ftalk being naked and 
branched:; the flowers nod, and have 4 petals, 12 ftamina, 
and 8 piftils. It is frequent on the fides. of rivulets in the 
highland mountains and other places. 

THAMES, the fineft river in Great. Britain, which takes 
its rife from a copious fpring, called Thames Head, two 
miles fouth-weft of Cirencefter in Gloucetterfhire. It has 
been erroneoufly faid, that its name is Ifis till it arrives at 
Dorchefter, 15 miles. below Oxford, when, being joined by 
the Thame or Tame, it afflumes the name of the ‘Thames, 
which, it has been obferved, is formed from a combination 
of the words Thame and Ifis. What was the origin of this 
vulgar error, cannot now be traced. Poetical ftion, how- 
ever, has perpetuated this error, and invefted it with a kind 
of claffical fanétity. ‘It plainly appears (fays Camden), 
that the river was always called TZAames or Lems, before it 
came near the Thame; and in feveral ancient charters 
granted to the abbey of. Malm{bury, as-well as that of Enf- 
ham, and in the old deeds relating to Cricklade, it is never 
confidered under any other name than that of Thames.” 
He likewife fays, that it occurs nowhere under the name 
of Ifis, All the hiftorians who mention the incurfions of 
Ethelwold into Wiltfhire in the year go5, or of Canute in 
1016, concur likewife in the fame opinion, by declaring, 
that they pafled over the ‘Thames at Cricklade in Wiltfhire. 
It is not probable, moreover, that: Thames. Head, an appel- 
Jation by which the fource has ufually been diftinguithed, 
fhould give rife to a river of the name of Ifis; which river, 
after having run half its courfe, fhould pdalhiing the name of 
‘Thames, the appellation of its. parent fpring. About a mile 
below the fource of the river is the firft corn-mill, which is 
called Kemble Mill. Were the river may properly be faid 


to form a conftant current ; which, though not more than 


_nine feet wide in the fummer, yet in the winter becomes 


fuch a torrent as to overflow the meadows for many miles 
around. But, in the fummer, the Thames Head is fo dry, 
as to appear nothing but a large dell, interfperfed with ftones 


and weeds. From Somerford the ftream winds to. Cricklade, 


where it unites with many other rivulets. Approaching 
Kemsford, it again enters its native county, dividing it from 
Berkfhire at Inglefham. It widens confiderably in its way 
to Lechlade ; and being there joined by the Lech and Cola, 
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at the diftance of 138 miles from London, it becomes: navid-: That 
At Entham, in its courffe 
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gable for veflels of 90 tons. 
north-eaft, to Oxford, is the firft bridge of ftone; <a 
handfome one, of three arches, built by the earl of Abingz- 
don. Paffing by the ruins of Godftow nunnery, where thoe 
celebrated Foie Rofamond. was. interred, the river reachees 
Oxford,‘ in whofe academic groves its poetical name of [hts 
has been fo often invoked,. Being there joined by thae 
Charwell, it proceeds. fouth-eaft. to Abingdon,, and thencce 
to Dorchefter, where .t-receives the J'ame. Continuing its 
courfe fouth-eaft by. Wallingford to Reading, and forminx 2a 
boundary to the counties of Berks, Bucks, Surry, Middlefex XX 
Effex, and Kent, it wafhes the towns of Henley, Marlowy, 
Maidenhead, .Windfor, Eton,. Egham, Staines, Lalehamn, 
Chertfey, Weybridge, Shepperton, Walton, Sunbury, Eafitt 
and Weft.Moulfey, Hampton, Thames Ditton, Kingftona, 
Teddington, Twickenham, Richmond, Ifleworth, Brentt- 
ford,. Kew, Mortlake, Barnes, Chifwick, Hammerfmithi, 
Putney, Fulham, Wand{worth, Batterfea, Chelfea, andd 
Lambeth. Then, on the north bank of the river, are Weftt- 
minfter and London, and, on the oppo! fite fide, Southwark ; ; 
forming together one pontnied city, extending to Limee- 
houfe and Deptford ; ; and hence the river proceeds to Greenas. 


-wich, Erith, Greenhithe, Gray’s Thurrock, Gravefend, andd 


Leigh, into the ocean. It receives in its courte from Dora: 
chefter the rivers Kennet, Loddon, Coln, Wey, Moles, 
Wandle, Lea, Roding, Darent, and Medway. ‘I'he jurif-t- 
diction of the lord mayor of London over the Thames exx- 
tends from Coln Ditch, a little to the weft of Staines, tao 
Yendal or Yenleet to the eaft, including part of the riverss 
Medway and Lea; and he has a deputy, named the water-+- 
bailiff, who is to feareh for and punifh all offenders againiltt 
the laws for the prefervation of the river and its fifh. Eizhtt 
times a year the lord mayor and aldermen hold courtss 
of confervance for the four counties of Surry, Middlefex., 
Effex, and Kent. Though the Thames is faid to bee 
navigable 138 miles above the bridge, yet there are foo 
many flats, that in fummer the navigation weftward’ wouldd 
be intirely ftopped, when the fprings are low, were itit 
not for a number of locks. But thefe are attended withh 
confiderable expence ; for a barge from Lechlade to Londonn 
pays for paffing through them 13]. 15s. 6d. and from Ox. 
ford to London 12]. 18s. ‘This charge, however, is in fuma- 
mer only, when the water is low; and there is no lock fromn 
London Bridge to Bolter’s Lock; that is, for 514 miles:s 
above the bridge. ‘The plan of new cuts has been adopted,}, 
in fome places, to fhorten and facilitate the navigation. heree 
is one near Lechlade, which runs nearly ¢ parallel to the oldd 
river, and contiguous to St John’s Bridze ; and there isis 
another a mile Poin Abingdon, which has rendered thae 
old ftream toward Culham Bridge ufelefs. But a muelzh 
more important undertaking has lately been accomplifhed ; ; 
namely, the jundtion of thisriver with the Severn. A canajal 
had been made, by virtue of an aét of parliament in 1730, 
from the Severn to Wall Bridge, near Stroud. A neww 
canal now afcends by Stroud, through the Vale of Chalford3, 
to the height of 343 feet, by means “of 28 locks, and thencee 
to the entrance of a tunnel near Sapperton, a diftance obf 
near eight miles. ‘The canal is 42 feet in width at top andd 
30 at the bottom. ‘The tunnel (which is extended under 
Sapperton Hill, and under that part of earl Bathurit’s’s 
grounds called Haley IVood,. making a diftance of two miless 
and three furlongs) is near 15 feet in width, and can na-a- 
vigate barges of 70 tons. ‘The canal defcending hence 1344 
feet, by 14 locks, joins the ‘Thames at Lechlade, a diftancere 
of above 20 miles. In the courfe of this vait undertaking,z, 
the canal, from the Severn at Froomlade to tian. 
where it joins the Thames, is a diftance of more than 30 miles:s. 
5 ‘Phaie 
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completed in 14789, in lefs than feven years from its com- 


“ mencement. “A éorimunication, not only with the Trent, 


but with the Merfey, has likewife been effected by a canal 
from Oxford to Coventry ; and an a& of parliament has 
pafled to exténd another canal from this, at Braunfton, to 
the Thames at Brentford. This is to be called The Grand 
‘Funition Canal. On the extenfive advantages refulting 
from thefe navigable communications from the metropolis 
with the ports of Briftol, Liverpool, Hull, &c. and the 
rincipal manufa@iuring towns in the inland parts of the 
pres it is needlefs to expatiate. The tide flows up the 
‘Thames as high as Richmond, which, following the wind- 
inx of the river, is 70 miles from the ocean; a greater 
diftance than the’ tide is carried by any other river in 
Europe. The water is efteemed extremely wholefome, and 
fit for ufe in very long voyages, during which it will work 
itfelf perfe@ly fine. ‘ 
Tames is alfo the name of a river in the ftate of Con- 
meéticut in America. See the article ConnectTicur. 
THANE, or Tuanus, a name given to the nobility in 
Britain before the time of William the Conqueror. It fig- 
nifies a minifter or honoarable retainer, from the verb thenian 
“to minifter.”? There were feveral degrees of nobility 
among the Anglo-Saxons ; but thofe moft commonly men- 
tioned are the king’s thanes and the alderman’s thanes. 
The king’s thanes feem to have been of three different de- 
frees, according to their different degrees of wealth or fa- 
vour at court. The alderman’s thanes feem to have been 
of the loweft degree of nobility, and next to them thofe who 
were promoted to that dignity from their advancement in 


hemes, The expeice of if’exceeded the {um of 206,od0l. of which many, and were adher ft nd Thahe 
rane sn001 are faid to have been expended in gunpowder alone, till the conquelt. ge ga ‘ily 
m—" fed?far'the’ blowing up of the rock., This new canal, was The thanes were under no obligations on account of their <_y 


lands, except the three following, which were indifpenfably 
neceffary to the defence and improvement of their country : 
To attend the king with their followers in military expedi- 
tions, to affift in building and defending the royal caitles, 
and in keeping the bridges: and highways in ‘proper repair, 
To thefe obligations all proprietors of land (even the 
churchmen for a long time not excepted) were {ubjected ; 
and thefe fervices were confidered as due to their country, 
rather than to the perfons of their kings ; and were agreed 
to by all as being neceflary to their own prefervation and 
conveniency. 

This title of thane was abolifhed in England at the con- 
queft, upon the introduétion of the feudal fyftem by Wil- 
liam. ‘The titles of earl and baron were about the fame pe- 
riod introduced into Scotland by Malcolm Canmore, and the 
title of thane fell into difufe. 

THANET, an ifland of the county of Kent, {urrounded 
by the fea except on the north-eaft fide, where it is bound- 
ed by the branches of the river Stour, now inconfiderable to 
what they were formerly. It contains feveral villages, and 
the fea-port towns of Margate and Ramfgate, and has the 
title of an earldom. It is celebrated for being the {pot 
through which arts, fciences, and divine knowledge, came 
into this happy ifle. The Britons called it Richborough, 
from its vicinity to the city of that name, now enly a vener- 
able ruin; but the Saxons called it TAanet, from fire, ha- 
ving fo many beacons erected on it. It is in the north-eait 
part of the county, lies open to the fea én the north and eaft, 
with the river Wantfum on the weit and fouth, is about 10 
miles long from the North Foreland to Sarre-Bridge, and 


about 8 broad from Weiltgate to Sandwich-Ferry. The Luctome’s 


the church, from their valour, fuccefs in agriculture or com- 
north part of it is all arable, except fome barren land, that Eag/and's 


merce: for if aceorl or farmer applied to learning and 
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attained to priefts orders, if he acquitted himfelf fo well as to 
obtain from a nobleman five hythes of land, or a gilt fword, 
helmet, and breaft-plate, the reward of his valour; or if by 
his induftry he had acquired the property of five hythes of 
land ; or if he applied to trade, and made three voyages be- 
yond fea in a fhip of his own, and a cargo belonging to 
himfelf—he was denominated a thane. 

The thanes, who were the only nobility among the Anglo- 
Saxons, were a very numerous body of men, comprehending 
all the confiderable landholders in England, and filling up 
that fpace in fociety between the ceorls or yeomanry on the 
one hand, and the royal family on the other; which 1s now 
occupied both by the nobility and gentry. In umes of 
war, they conftituted the flower of their armies, and in times 
of peace they {welled the trains of their kings, and added 
greatly to the fplendour of their courts, efpecially at the 
three great feftivals of Chriftmas, Eafter, and Whitfuntide. 


yeH;.From this body all the chief officers, both civil and mi- 


litary, as aldermen, greeves, earls, -heretogens, &c. were 


¢ Bri- taken’; and:to obtain fome .of thefe offices was the great 


vol. ii. object of :their ambition. Before ‘they..obtained an office, 


their lands were their.only fupport ; and: they lived in great- 
er or lefs affluence, according to the extent of their eltates. 
Thefe they divided into.two parts ;.one of which they call- 
ed their in/ands, andthe other their outlands. Their in- 
lands they kept in their own immediate poffeffion, and cul- 
tivatedthem by the hands oftheir flaves and villains, in 
order to raife -provifions for their families ; their outlands 
they»granted to ceorls or farmers, either for’ one year, or 
for a term of years; forvwhich. they received a certain fl- 
pulated proportion: of their produce annually. Thefe 


scufloms-had long::prevailed among their anceftors in Ger- 


is fown with faintfoin, which produces a load and fome- 
times two loads of hay upon an acre; by which means, the 
land that otherwife is not* worth half-acrown an acre 
yields 30s. or 40s. ‘I'he fouth and weft parts.of the ifland 
are moft of them marfh or-pafture lands. ‘The foil is gene- 
rally very fertile, efpecially in the beft of barley, and other 
forts of grain, of which it is computed above 20,000 quarters 
are fent hence.to London in a year, befides what 1s fold to 
other places. The a/ga marina, or fea-ore, as they call it, 
is their chief manure. ‘This they dry on the fhore, and 
burn, in order to make kelp, which the potters ufe in 
glazing their ware. But the fmell of the rotten ore upon 
the foil, and the {moke of it when burning, is very noifome. 
‘The gentlemen’s families are for the moft part gone from 
this part of the county, having fold their eftates ; fo that 
their manfion feats are convertéd into farm-houfes.; but then, 
on the other hand, many of the yeomen. and farmers have 
good eftates, on which they live very genteelly. In this 
ifland are ten parifhes, but feven parifh-churches, and one 
chapel. 

THAPSIA, the prapry carrot, in botany: A genus 
of plants belonging to the clals of pentandria, and order of 
digynia ;.and in the natural fyitem ranging under the 45th 
order, umbellate. ‘The fruit is oblong and girt with a mem- 
brane. There are five {pecies; the villofa, foetida, afclepium, 
garganica, and trifoliata. ‘he roots ef the foetida were 
formerly ordered in medicine, but are now entirely difufed ; 
a {mall dofe operating with extreme violence both upwards 
and downwards. 

THAWING, the refolution of ice into its former fluid ftate 
by the warmth of the air. See Concrrarion and Frost. 

THEA, inbotany. See Tea. - 
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A E ¢ ; in the Romith church, 
fe) d from their principal founder John Peter Caraffa, 
then bifhop of Theate, or Chieti, in the kingdom of Naples, 
end afterwards pope, under the name of Paul lV. The 
names of the other founders were Gaetan, Boniface, and 
Contiglieri. -Thefe four pious men defiring to reform the 
ecclefiaftical ftate, laid the foundation of an order of regular 
clerks at Rome in the year 1524. Pope ‘Clement VI1. ap- 
proved the inftitution, and permitted the brethren to make 
the three religious vows, to eleét a fuperior every three 
years, and to draw up ftatutes for the rezulation of the 
order. They firft endeavoured, by their example, to revive 
-among the clergy the poverty of the apoftles and firft dif- 
ciples of our Saviour, and were the firft who affumed the 
title of regular clerks. 

THEATRE, a place in which fhows or dramatic re- 
prefentations are exhibited. 

For the origin of the dramatic art we always turn our 
eyes to Greece, the nurfery of the arts and feiences. It may 
indeed have been known among more ancient nations, but 
no records remain fufficient to fupport this opinion. The 
different {tates of Greece afferted their clatm to the honour 
of having given it birth, ‘but the account of the Athenians 
is moft generally received. It derived its origin from the 
hymns which were fung in'the feltivals of Bacchus in honour 
of that deity. ‘While thefe -refounded in the ears of the 
multitude, chorufes of Bacchants and Fauns, ranged round 
certain ebfcene images which they carried im : triumphal 
proceffion, chanted lafcivious fongs, and fometimes facrificed 
individuals to public ridicule. : 

‘This was the pratice in the cities; but a ftill greater 
licentioufnefs reigned in the worfhip paid to the fame divi- 


Anacharfis's nity by the inhabitants of the country, and efpecially at the 


feafon when they gathered the fruits of his beneficence. 
Vintagers, befmeared with wine-lees, and intoxicated with joy 
andthe juice of the grape, rode forth in their carts, and at- 
tacked each other on the road with grofs farcafms, revenging: 
themfelves on their neighbours with ridicule, and on the rich 
by publifhing their injuftice. 

Among the poets who flourifhed at that time, fome ce- 
lebrated the great a€tions and adventures of gods and herves,. 
and others attacked with afperity the vices and abfurdities 
of individuals. The former took Homer for their model, 
and fupported themfelves by his example, of which they 
made an improper ufe. Homer, the moft tragic of poets, 
the model of all-who have fucceeded him, had in the Iliad 
and the Odyffey brought to perfeétion the heroic poem, and 
in his Margites had employed pleafantry. But as the charm 
of his works depends in a great meafure on the paffions and 
motion with which he knew to animate them, the poets who 
came after him endeavoured to introduce into theirs an action 
which might excite emotion or mirth in the fpectators : 
fome even attempted to produce both, and ventured certain 
rude effays, which. have fince been ftyled indifferently either 
tragedies or comedies, becaufe they unite the characters of 
thofe twodramas. ‘l'he authors of thefe fetches have been: 
diftineuifhed by no difcovery ; they only form in the hiftory 


of the art a fucceflion of names which it would be ufelefs to. 


recal to light. 

The neceffity and power of theatrical intereft was already 
known. ‘The hymns in honour of Bacchus, while they de- 
icribed his. rapid progrefs and {plendid conquefts, became 
imitative ; and in the contefts of the Pythian games, the 


(4) Sufarion reprefented his firft pieces towards the year 
attempts in tragedy, and atted his Alceitis in 536, 
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joined by an exprefs law to reprefent {ucceffively the circunm- 
ftances that had preceded, accompanied, and followed thae 
victory of Apollo over Python. 

Some years‘after this regulation, Sufarion and Thefpiss, 
both born in a fmall borough of Attica, named Jcaria, app- 
peared each at the head of a company of adtors, the one oon 
a kind of ftage, the other in acart(a). The former att- 
tacked the vices and abfurdities of histtime; and the latteer 
treated more noble fubjects, which he took from hiftory. 

The comedies of Sufarion were in the {ame tafte with thoffe 
indecent and fatirical farces which were afterwards performeed 
in fome of the cities of Greece. They were long the faa- 
vourite entertaintment of the country people. Athens diid 
not adopt this fpecies.of exhibition uatil after it was brougbht 
to perfe@tion in Sicily. 

‘Thefpis had more than oncefeen in the feftivals, in whicth 
as yet hymns only were fung, one of the fingers, mounteed 
on a table, form a kind of dialogue with the chorus. Fronm 
this hint he conceived the idea of introducing into the traa- 
gedies an a€tor who, by frmple recitals introduced at interr- 
vals, fhould give relief to the chorus, divide the ation, anad 
render it more interefting. This happy mnovation, togce- 
ther with fome other liberties in which he had allowed himm- 
felf, gave alarm to the-egiflator of Athens, who was mopre 
able than any other perfon to difcern the value or danger oof 
the novelty. Solon condemned a fipecies-of :compofition iin 
which ‘the ancient traditions were difguifed by fictions. “ Tit 
we applaud falichood:in our public exhibitions (faid he tto 
Thefpis), we fhall foon find that it.will mfinuate itfelf intto- 
our moft facred engagements.” 

The exceffive approbation and delight with which botth 
the city and country received the -preces of Thefpis annd 
Sufarion, at once juftified and rendered ufelefs the fulpicci- 
ous forefight of Solo. The poets,.who till then had onhly 
exerciled their genius in dithyrambics and licentious fatirre, 
{track with the elegant forms which thefe f{pecies of conm- 
pofition’ began to.affume, dedicated their talents to trageddy. 
and comedy. Soon after’a greater variety was introduceed 
inthe fubje&ts of the former of thefe poems. ‘Tvhofe whho 
jadge of their pleafures only from habit exclaimed, that theele 
{ubjeéts were foreign to the worfhip of Bacchus; but thhe 
greater number thronged with ftill more eagernefs after thhe 
new pieces. 

Phrynichus, the difciple of Thefpis, made choice oof 
that kind of verfe which is moft fuitable to the drama, waas 
the author of fome other changes, and Jeft tragedy im its inne 
fancy. 

Ai{chylus received it from his hands enveloped in a ruade 
veftment, its vifage covered with falfe colours, or a mafk inn 
expreflive of chara€ter, withoat.either grace or diymity iin 
its motions, infpiring the defire of an intereft which it witith 
difficulty excited, ftill attached to the buffeeneries whicch 
had. amufed its infant years, and exprefimg its conceptions 
fometimes with elegance and dignity, but frequently ina a 
feeble and low ftyle, polluted with yrofs:obfcenities. 

In his firft tragedies he introduced:a fecond ator; annd 
afterward, copying the example ot Sophocies, who had juutt 
entered on his theatrical career, he admitted a third, anand. 
fometimes even a fourth. By this multiplicity of perfoon- 
ages, one of his aGtors became the hero of the ptece, anand 
attracted to himfelf the’ principal intereft ; and as the chonrus 
now held only a fubaltern Ration, &iichylus took care: te 
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feorten its part, and perhaps even catried this precaution 
teo:tar. 

He is cenfured for having admitted mute characters into 
his drama. Achilles, after the death of his friend, and 
Niobe, after the deftrnGion of her children, appear on the 
ftage, and remain during feveral feenes motionlefs, with their 
heads covered with a veil, and without uttering a word ; 
but-if their eyes had overflown with tears, and they had 
poured forth the bittereft lamentations, could they have pro- 
duced an effeé& fo terrible as this veil, this filence, and this 
abandonment to grief? - 

It was not fufficient that-the noble and elevated ftyle of 


. tragedy fhould leave in the minds, of the auditors a ttrong 


mmpreflion of grandeur ; to captivate the multitude, it was 
requilite that every part of the fpeétacle fhould concur to 
produce the fame effect. It was then the general opinion 
that nature, by beftowing on the ancient heroes a more 
lofty flature, had impreffed on their perfons.a majefty which 
procured them as much refpect from the people as the en- 
figns of dignity by which they were attended. AUichylus 
therefore raifed. his aétors on high ftilts or bufkins. He 
covered their features, which were frequently difagreeable, 
with a mafk that concealed their irregularity. He clothed 
them in-flowing and magnificent robes, the form of which 
was fo decent, that the priefts of Ceres have not blufhed to 
adopt it. The inferior actors were alfo provided with maiks 
and drefles {uited to their parts. 

Inftead of thofe wretched fcaffolds which were formerly 
ereSted in hafte, he obtained a theatre furnifhed with ma- 
chines, and embellifhed with decorations. Here the found 
of the trumpet was reverberated, incenfe was feen to burn 
en the altars, the fhades of the dead to arife from the tomb, 
and the furies to ruth from the gulphs of Tartarus. In one 
of his pieces thefe infernal divinities appeared, for the firft 
time, with mafks of a horrid palenets, torches in their hands, 
ferpents intertwined in their hairs, and followed by a nu- 
merous retinue of dreadful fpectres. 
fight of them, and the found of their terrific howlings, ter- 
ror feized on. the whole affembly, women mifcarried, and 
children expired with fear; and that the magiftrates, to 
prevent fimilar accidents in future, commanded that the 
ehorus fhould confift only of fifteen actors inftead of fifty. 

The effe& of fo many new objects could not but aftonifh 
the fpeCiators ; nor were they lefs furprifed and delighted 
at the intelligence difplayed in the performance of the 
actors, whom /Zichylus almoft always exerciled himfelf. 
He regulated their fteps, and taught them to give addition- 
al force to the ation by new and expreflive. geltures. 

‘The progreis of the art was extremely rapid. AZ{chylus 
was born 525 years before Chrift, 11 years after ‘Vhefpis 
had aed his Alceftis. Heé had for competitors Cheerilus 
Pratenas, and Phrynichus, whofe glory he eclipfed, and 
Sophocle, who rivalled his own. Sophocles was born about 
the year 407 3. C. about 14 years before Euripides. ‘Uhete 
carried tragedy to the higheft perfe€tion to which it-attain- 
ed among the Greeks. Aifchylus painted men greater than 
they can be, Sophocles as they ought to be, and Euripides 
as they are. : 

Invented towards the soth Olympiad (about 580 B.C.), 
and adapted to the rude manrers of the rufties, comedy ven- 
tured net to approach the capital; and if by chance fome 
cx mpanies.of aétors, who were unconnected with any-others, 
found their way into the city, and performed their indecent 
farces, they were lefs authorifed than tolerated by the go- 
vernment. It was not till after along infancy that this 
fpecies of drama began fuddenly to make a rapid improve- 
ment in Sicily. Inflead of a fucceffion of {cenes without 
conneétion or tendency, the philolopher Epicharmus intro- 
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It is faid that, at the 


(a 


duced an action, all the f 
each other; and conduéted » witl dering 
from it, through a jut extent to a determinate end. His, 
pieces, fubjeGted to the fame laws.as tragedy, were known 
in Greece, where they were confidered as models; and co- 
medy foon fhared with her rival the {uffrages of the public, 
and the homage due to genius. ‘I'he Athenians, elpecially, 
received her with the fame tranfports as they would have 
teftiied at the news of a victory :*many of their poets ex- 
ercifed their genius in this novel fpecies of compofition ; 
and their names adorn the numerous lift of writers who have 
been diftinguifhed in comedy from the time of Epicharmus. 
Such were, among the more ancient, Magnes, Cratinus, Cra- 
tes, Pherecrates, Eupolis, and Ariftophanes. ‘Fhey all flou- 
rifhed in the age of Pericles. 

If we perule the comic pieces which have come down to 
us, we fhall be convinced that the fole obje€t of the authors 
was to pleafe the multitude. ‘The gods and heroes were 
traveftied, grofs and ob{cene language was o/ten employed, 
and virulent inve@lives were often thrown out againft indi- 
viduals of the firtt rank for genius and‘ virtue. ‘Towards 
the end of the Peloponnefian war the licentioufnefs of co- 
medy was reftrained.. The chorus was laid afide, becaufe 
the rich citizens were alarmed, and would no longer contri- 
bute money to fupport it, nor provide mafks with portraits 
for expofing individuals. 

The poets being thus reftrained from mentioning names- 
of living perfons on the flage, invented falfe names. ‘They 
fill expofed real and known characters ; and thus gave a- 
more exquifite gratification to the !pectators, who were 
highly amufed with finding out the perfons intended. The 
confequence of the law was only to make that done with 
delicacy which was formerly-done in the moft indecent and 
fcurrilous manner. Ariftophanes, in fome of his lateft pie- 
ees, has given us fome good examples of this kind of come- 
dy, which is fometimes called the middle comedy; - 

Comedy was ftill liable to abufe, and therefore required ° 
farther reformation. As the. ufe of real names had former- 
ly been prohibited, real {ubjeéts were alfo forbidden ; and 
comedy from that time was no longer a fury armed with 
torches, or a firebrand {cattering mifchief, but a pleafing and 
inftru@tive companion. This is called the new comedy. ‘The 
moft eminent among the Greeks in this improved fpecies 
was Menander. His writings are now jolt; but we may’ 
form a good eftimate of their merit from the comedies of 
Terence, which are faid to have been borrowed from Me- 
nander,- and to have nearly refembled the original, though 
inferior in-that vis comica by which the elezant Grecian was 
diftinguifhed. ‘The comedy of Menander is that which has 
been cultivated in modern times. - 

'To-give fome idea of a Grecian theatre; we fhall defcribe 
very fhortly the theatre of Bacchus in Athens, which was 
built by the famous architeé&t Philos in the time of Pericles. 
The part intended for the {pectators-was of a- {emicircular 
form, at the diameter of which was erected the fiage. ‘The 
ercheftra occupied the {pace where the pit in modern the- 
atres is fituated, where the mufic, the chorus, and the mimi 

ere placed. It was four feet elevated above the j:round. 
The {pe€tators were arranged in three galleries round all 
the fides of the orcheftra-except that next the faze, each 
gallery containing eight rows of feats. At the farther end 
of.the orcheftra, where-the {tage is erected: in. modern the- 


te d 


atres, flood the thymele or lozeon, but projecting a little Gentleman's 
It was a littl hizher than the or-Wagazine 
Infor 1760.- 


towards -the audience. 
cheftra, and did not extend the whole breadth of it. 
fome theatres it was only fix feet {quare. Here the prin. 
cipal part of the chorus made their recitations, and in co- 
mical interludes the mimi performed, Behind the thy- 
& mele. 
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Etrurians at firft only danced to a flute, without either fing. “Theatres 


profeenton, confiderably eleva- 


Ieee memabenat ante Sy ae 
v ted. No part of this theatre was covered except the flage, 


anda high gallery called cércys fet apart for the women. 
The Athenians, being expofed to the weather, came ufually 
with great cloaks, to fecure them from the rain‘ or the cold; 
and for defence againft the fun, they had the /ciadion, a kind 


of parafol, which the Romans ufed alfo in'their theatres by — 


‘the name of umbelle ; but when a fudden ftorm arofe, the 
play was interrupted, and the fpectators difperfed. 

A fort ‘of tent-work over the entire area of the edifice 
might have been contrived asa fhelter from ‘the rain and a 
‘fhade from the fun. Such a covering would have obviated 
the inconveniences of roofed theatres, which obftruét the 
‘free communication ef the air, and of unroofed theatres, 
which do not keep ont the weather. At Athens the playe 
“were always reprefented in.the day-time, which made-the 
-unroofed theatrés lefs inconvenient. 

Plays were reprefented only during the three feftivals fo- 
lemnized in honour of Bacchus. ‘The firtt of thefe was ce- 
lebrated at the Pireus, where fome of Euripides’s -pieces 
were firft performed. The fecond, which ‘lafted only one 
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ing or aGting., The Roman youth foon imitated them at 
their folemn feftivals, adding raillery in rude verfes, and gef- 
tures adapted to the {ubje@. © Thefe verfes were called Fe/ 
cennini, from Fefcennia, a city of Etruria. Livius “ndro. 
nicus was the firft poet who wrote a regular play in Latin. 
‘This happened in the year o* Rome 512 0r 514, about 160 
years after the death of Sophocles and Euripides, and 52 
after that of Menander. ‘Che Grecian model was after. 
watds introduced and cultivated much by fucceeding dra- 
matic writers. ‘his was the model of Menander, for the old 
and middle comedy was unknown at Rome. /A\s the Ro- 
mans were only imitators.of the Greeks in the dramatic arts 
as well as in moft of the arts and fciences, nothing more ws 
neceflary to be faid in addition to the account which we 
have already given of the Grecian flage. 

The origin of the Englith ftage is hid in obfeurity. Tt 
was not, however, copied from the Grecian or Roman ; for 
it was evidently different in form as well as in matter, and 
may with more propriety be deduced from a Gothic origi- 
nal. It appears that there were theatrical entertainments 


in England almott as early as the conqueft; for we are: told Géentlemantg 
by William Stephanides or Fitz-Stephen, a monk, who tex nares ; 
the reign of Henry II. wrote his Defcriptio Nobilifime Cis pan 
vitatis Londonie, that ** London, inftead of the common in- 
terludes of the theatre, had plays of a more holy kind ; re- 


day, was kept at the end of January or beginning of Fe- 
bruary. The'third, called the greater Dionyfia, was cele- 
brated a-month after. “It continued feveral days, and at- 
rtraGted-a great multitude of fpeCtators. In the feltivals 
which lafted only one day, five or.fix dramatic pieces, either 


tragedies or comedies, were performed. But in the greater 
Dionytia,, which continued longer, 12 or 15, and fometimes 
-more, were aéted. ‘The performance began early in the 


prefentations of the miracles of confeflors, and’ the fuffer- 
ings of martyrs. At this time there were alfo certain fets 
of idle people, who travelled the countries and were called 


Mummers, a kind of vagrant comedians, whofe excellence 
confifted altogether in mimickry and humour. 

It is probable that; foon after this time, the dramatic re- 
prefentations called Myfleries were exhibited: Thefe mytfte- 
ries were taken from {cripture-hiftory: fome reprefented the 
creation of the world, with the fall of Adam aad Eve; fome 
the flory of Jofeph; and others: even the incarnation and ] 
fuffering’s of the Son of God. Thefe pieces were exhibived @ibber’s Af 


2 ne Mapas pcldeg 
in a manner fo ridiculous as to favour Irbertinifm and infide-4” sy Oh J 


morning,.and fometimes lafted the whole day. 

The chorus, according as the fubjec&t demanded, was 
compofed of men and women, old men or youths, citizens 
or flaves, priefts, foldiers, &c. to the number of 15 in tra- 
gedy, and 24 incomedy. ‘I'he chorus came upon the ftage 

~ preceded by a flute-player, who regulated their iteps ; fome- 
. gimes one after the other, but in tragedy. more frequently 
three in front and five in depth, or five in front and three in 

. depth. 


4 


© Plut, in 
“X, Rhet. 


‘I'he fame perfons performed both in tragedy and come- 
‘dy ; but, as among ourfelves, it was rare to meet with any 
who excelled in both. ‘The pay of thofe who had acquired 
great reputation was confiderable. Polus gained a talent in 
two days (equal to L225 Sterling*). Players of eminence 
were folicited by different actors of Greece to attend their 
feftivals. If, after making an enzagement, they failed, 
they were obliged to pay a certain fum of money; and if 
they were abfent during the feftivals of their own republic, 
they were condemned to a heavy fine. 

‘lhe a€tors had habits and {ymbols fuited to their parts. 
Kings wore a diadem, leaned on a fceptre which fupported 
an eagle on its top, and were dreffed in long robes of purple 
or other fplendid colours ornamented with gold. Heroes, 
befides having their ftature frequently increafed to fix feet 
Englifh{], and their bulk in proportion, were frequently 
covered with the fkin of a lion or a tyger, dnd armed with 
{words, quivers, and clubs. Ail who fuffered misfortunes 
wore a black, ‘brown, or dirty white garment, which fre- 
quently hung in tatters. There were various kinds of mafks 
for tragedy, comedy, and fatire. “I‘hefe certainly took away 
the pleafure arifing from the expreffion of the countenance ; 


lity, as appears by a petition of the chaunters of St Paul’s 
cathedral to Richard IL. in 1378, praying, that ‘* fome un- 
expert people might be prohibited from reprefenting the hi- 
ftory of the Old’Teftament to the prejudice of the faid cler- 
gy, who had been at great expence to reprefent it publicly 
at Chriftmas.’’ : 

In the year 1390, the parifh clerks of London are faid 
to have played interludes:at Skinner’s-well on three fuccef- 
five days in July ; and, in 1409, to have acted for eight 
days fucceffively a play concerning the creation of the world, 
at the fame place which thence acquired the name of C/erk- 
enwell. 

Thefe Myfteries were fucceeded by Moralities, in which 
there were fome rude traces of a fable and a moral; and 
fome alfo of poetry; the virtues, vices, and other affections 
of the mind being frequently :perfonified. 

After thefe-Moralities came what-were called. Interludes, 
which made fome approaches to wit and humour. Many of 
thefe pieces were written by John Heywood, jefter to Hen- 
ry VIII. 

Tn the time of Henry VIII. one or two pieces had been 
publifhed under the claffical names of Comedy. and Tragedy, 


but they appear not to have been intended for popular ufe. 
It was not till the religious ferments ‘had fubfided that t!ge Penrey’s Rea’ 
public had leifure to attend to dramatic poetry. In the/ss of Aa- 
reign-of Elizabeth, tragedies and comedies began to appear. ‘aie : 

year of the city 391. ‘hey were called dud: /cenict, becaufe in form, and could the poets have: perfevered, ‘the firft mo- o 
_ they were firft acted in a fhade formed by the branches and- dels were good. Gorboduc, a regular tragedy, was acted 

leaves of trees. ‘I'hey were borrowed immediately from E- in 15613; and Gafcoigne, in 1566, exhibited ‘Focafla, a 

truria, whence alfo they received their firft players. Thefe tranflation from Euripides, .as alfo The Suppo/es, a regular 
comedy, 


but at any rate, little pleafure could be derived from: this cir- 
cumftance in a Grecian theatre, from its immente fize, and 
the great diftance of the audience from the ftage. 

Dramatic entertainments-were introduced at Rome in the 
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Shakefpeare’s were printed. 

The people however ftill.retained ‘a relith for their old 
myfteriesand muoralities, and the»popular dramatic poets 
{eem to have made them their models,-.\he graver fort of mo- 
ralities appear to have given birth*to our modern tragedy ; 
as our comedy evidently took-its rife from the lighter inter- 
ludes of that kind. And as mot of thele pieces contain an 2b- 
furd mixture of religion and buffoonery, an eminent critic has 
well deduced from thence the origin of our unnatural tra- 
gi-comedies. Eveniafter the people had been accuftomed 
to tragedies and comedies, moralities ftill kept their ground. 
One of them, intitled The New Cu/lom, was printed fo late 
as 1573. At length they aflumed the name of ma/ques, 
and, with fome -claflical improvements, became in the two 
following reigns the favourite entertainments of the court. » 

As for.the old myfteries, which ceafed to be ated after 
the reformation, they feem to have given rife to a third 
{pecies of {tage exhibition; which, though now confounded 
with tragedy or comedy, were by our firft dramatic writers 
confidered as quite diftin&t from them both: thefe were 
hiftorical plays, or hiflories; a {pecies of dramatic writing 
which refembled the old myfteries in reprefenting a feries of 
hiftorical events fimply in the order of time in which they 
happened, without any rezard to the three great unities. 
‘Phefe pieces feem to differ from tragedy juft as much as 
hitorical poems do from epic: as the Pharfalia does from 
the Aineid.. What might contribute to make dramatic 
poetry take this turn was, that foon after the myfteries 
ceafed to be exhibited, there was publifhed a large colleCtion 
of poetical narratives, called the Mirror for Magijtrates, where- 
in a great number of the moft eminent characters in Englifh 
hiftory are drawn relating their own misfortunes. ‘This 
book was popular and of a dramatic caft; and therefore, as 
an elegant writer has well obferved, might have its influence 
in producing hiftoric'plays. ‘Thefe narratives probably fur- 
nifhed the fubjecis, and the ancient mytteries tuggefted the 
plan. 

That our old writers confidered hiftorical plays as fome- 
what diftinét from tragedy and comedy, appears from num 
berlefs paflages of their works. ‘ Of late days (fays Stow 
in his Survey of Iondon), inftead of thofe flage plays have 
been ufed comedies, tragedies, interludes, and hiftories, both 
true and fained.’? Beaumont and Fletcher, in the prologue 
to the Captain, fay, 


“« This is nor comedy, nor tragedy, 
“© Nor Aifory.?—— 


Polonius. in Ham/et commends the aétors as the beft in 
the world, either for tragedie, comedie, hiftorie, paftorall, 
&c. And Shakefpeare’s friends, Heminge and Condell, in 
the firft follio edition of his plays, in 1623, have not only 
intitled their book. “Mr William Shakefpeare’s Comedies, 
Hiftories, and Tragedies,” but, in their table of contents, 
have arranged them under thofe three feveral heads ; pla- 
cing in the clafs of hiftories, ‘‘ King John, Richard H. 
Henry IV. 2 pts, Henry V. Henry V1. 3 pts, Richard III. 
and Henry VIII.” 

This diftinGtion deferves the attention.of the-critics : for 
if.it. be the firft canon of found criticifm to examine any 
work by thofe rules'the author prefcribed for his firft ob- 
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heatre. comedy, from Arriofto, near thirty years before any of 


sty 


fervance; then we ought to hakefp nes 
the general laws of tragedy and comedy. Whether the rule 
itfelf be vicious or not, is another inquiry ; but certainly 
we ought to examine a work only by thofe principles ac- 
cording to which it was compofed, ‘This would fave much 
impertinent criticifm. 

Not fewer than 19 playhoufes had been opened before 
the year 1633, when Prynne vublifhed his Aifrioma/fix. 
From this writer we learn that tobacco, wine, and beer, were 
in thofe days the ufual accommodations in the theatre, as 
now at Sadlers Wells. 
of admiffion, the playhoufe called the Hope had five different 
priced feats, from fixpence to half-a-crown: Some houfes 
had penny benches. 
in the prologue to Beaumont and Fletcher’s Woman Hater ; 
and feats of threepence and a groat in the paflage of Prynne 


With regard to the ancient prices” 


The two-penny gallery is mentioned 


eh 


laft referred to. But the general price of what is now - 
called the Pit feems to have been a fhilling. The time of: 


exhibition was early in the afternoon, their plays being ge- 
nerally acted by day light: All female parts were performed’ 
by men, no actrefs being ever. feen on the public ftage before 
the civil wars. 
ornaments, they had no other fcenes nor decorations of the 
ftage, but only old tapeltry, and the ftage ftrewed with 
rufhes, with habits accordingly ; as we are aflured in a fhort 
Difcourle on the Engliih Stage, fubjoined to Flecknoe’s 
Love’s- Kingdom, 1674, 12mo. 

(8) For the ftate of the theatre during the time of Shake- 
{peare, fee PLaynouse ; where a full account of it is given 
from the late valuable edition of our illuftrious poet’s works 
by Mr Malone. During the whole reign of James I. the 
theatre was in great profperity and reputation: dramatic 
authors abounded, and every year produced a number of 
new plays; it became a fafhion for the nobility to celebrate 
their weddings, birth-days, and other occafions of rejoicing, 
with mafques and interludes, which were exhibited with fur. 
prifing expence; our great archite&, Inigo Jones, being 
frequently employed to furnifh decorations, with all the lux- 
uriance of his invention and magnificence of his art. The 
king and his lords, and.the queen and her ladies, frequently 
performed in thefe.mafques at court, and the nobility at their 
private houles; nor.was any public entertainment thought 
complete without them. . This ta{te for theatrical entertain. 


-ments continued during great part of the reign of king 


Charles the firft ;. but, in the year 1633, it began to be op- 
poled by the Puritans from the prefs; and the troubles that 
foon after followed entirely fulpended them till the reftora- 
tion of king Charles the fecond in 1660. 

The king, at his reftoration, granted two patents, one 
to Henry Killigrew, Efq; and the other to Sir William 
Davenant, and their heirs and affigns, for forming two di- 
ftin& companies of comedians. Killigrew’s were called the 
King’s Servanis, and Davenant’s the Duke’s Company. About 
ten.of the company called the King’s Servants were on the 
reyal houfehold eitablifhment, having each ten yards of 
{carlet cloth, with a proper quantity of lace allowed them 
for liveries; and in their ‘warrants from the lord chamber- 
lain they were ftyled gentlemen of the great chamber. 

‘Lill this time no woman had been feen upon the Englifh 
ftage, the charaéters of women having always been performed 
by boys, or young men of.an effeminate afpect, which pro- 

: ‘ bably 
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(3) We have beew anxious to give as full-an account of the ancient Englifh drama as we could: we muft not omit, ~ 
however, to inform our readers what-Mr Malone fays of the old plays, viz. that not one play publifhed before 1592 


will bear a fecond reading ; and that exclufive of mytfteries 
which were publifhed before that periods 


, moralities, and tranflations, there are but 34 pieces extaht 


And as for the playhoufe furniture and 
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bably induced Shakefpeare to make fo few of his plays de- 
pend. upon female characters, as they muft have been per- 
formed to great difadvantage. ‘The principal characters of 
his women are innocence and fimplicity, fuch are Defdemona 
and Ophelia; and his {pecimen of fondnefs and virtue in 
Portia is very fhort. But the power of real and beautiful 
women was now added tothe flage; and all the capital 
plays of Shakefpeare, Fletcher, and Ben Jonfon, were di- 
vided between the two companies, by their own alternate 
choice, and the approbation of the court. 

The king’s fervants feem to have been allowed to be the 
bef company; and when the variety of plays began to be 
exhaufted, they drew the greater audiences. Davenant, 
therefore, to make head againft them, firft added fpeétacle 
and mufic to a¢tion, and introduced a new fpecies of plays, 
fince called dramatic operas; among thefe were, The Tempz/t, 
Pfyche, and Circe ; which, with many others, were fet off 
with the moft expenfive decorations of fcenes and habits, 
and with the beft voices and dancers. , 

In 1684 the two houtes united, and continued together 
for ten years. In 16g0 the play began at four o’clock ; 
and, we are told, the ladies of fafhion ufed to take the even- 
ing air in Hyde-park after the reprefentation; by which 
it appears that the exhibitions were in fummer too. ‘The 
principal aétors were, Betterton, Montfort, Kynafton, Sand- 
ford, Nokes, Underhill, and Leizh, commonly called Tony 
Leigh the a€treffes were, Mrs Betterton, Barry, Leigh, 
Butler, Montfort, and Bracegirdle; and to this company, 
in this year, old Cibber was admitted as a performer in the 
Yoweft rank. It was a rule with the patentees, that no 
young perfon, who offered himfelf as an aétor, fhould be 
admitted into pay till after at leaft halt a year’s probation 5 
and Cibber waited full three quarters of a year before he 
was taken into a falary of 108. a-week. 

In 1695 a new theatre was opened with Mr Congreve’s 

comedy of Love for Love, which had fuch extraordinary 
fuccefs (fays Cibber) that fcarce any other play was ated 
shere till the end of the feafon; but when the feafon end- 
ed, which appears to have begun in.June, he does not tell 
us, and it is indeed difficult to guefs ; for though the com- 
pany aéted in fummer, it feems improbable-that they fhould 
ihut up the houfe in winter, as it is difficult to conceive any 
reafon for fo doing. Congreve was then in fuch high repu- 
tation, that this company offered him a whole fhare (but 
into how many fhares the whole was divided Coiley has 
not told us) upon condition he would give them a new 
play every year. This offer he accepted, and received the 
advantage, though he never fulfilled the condition; for it was 
three years before he produced the Mourning Bride, and 
three more before he gave them the Way of the World. 
Tt is not neceffary that we give in detail the remaining 
hiftory of the Englifh ftage : thofe who are anxious to be 
acquainted with it may confult Cibber’s hiftory of the ftage, 
continued by Victor, under the title of A Hiftory of the 
Theatres of London and Dublin from the year 1730. We 
fhall only mention a few facts re{peéting the falaries of the 
players about that period, and the rife of the price of play- 
tickets. 

A difference having arifen in 1733 between the mana- 
gers and actors, moft of the aétors fet up for themfelves at 
the little theatre in the Haymarket. Upon this the mana- 
cers publifhed the following account of their falaries, to 
fhew the public how little room they had to mutiny. To 
Mr Colley Cibber, from the time of letting his fhare till 
he left the ftave, 121 12s. per week. Mr The. Cibber 51. 
and his wife’s whole falary till her death, without doing the 
company “ny fervice the greateft part of the winter ; and 
bis own alfo, during the time of his being ill,~who per- 
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formed ‘but feldom till after Chriftmas. Mr Mills jun. 3h, 
ander the fame circumftances with regard to his wife. Mr i 
Mills fen. rl. per day for 200 days certain, and a benefit 
clear of all charzes. Mr Johnfton ¢]. Mr Miller sl. paid 
him eight weeks before he acted, befides a prefent of 10 
guineas. Mr Harper 41. and a prefent of 10 guineas. Mr 
Griffin 41, and a prefent. Mr Shepard 31. Mr Hallam, 
for himfelf and father (though the latter is of little or no 
fervice) 3}. Mrs Hieron 51. raifed from 40s. laft winter, 
yet refufed to play feveral parts affigned her, and acted but 
feldom this fealon. Mrs Butler 31. per week. By thefe and 
other falaries, with the incident charges (befides clothes: 
and fcenes), the patentees are at the daily charge of 4gl. 
odd money, each acting-day. 

Till about the fame time, the prices at the theatre were: 
4s. the boxes, 2s. 6d. the pit, 1s. 6d. the firit gallery, and! 
rs. the fecond, except upon the firft run of a new play or: 
pantomime, when the boxes were 5s. the pit 3s. the firft ° 
gallery 28. and the fecond 1s. But Fleetwood thought fitt 
to raile the prices for an old pantomime, which was revived! 
without expence. This produced a riot for feveral nivhts,, 
and at laft a number deputed by the pit had an interviews 
with the manager in the green room, where it was agreed, , 
that the advanced prices fhould be conftantly paid at thee 
doors, and that fuch perfons as did not choofe to ftay thee 
entertainment fhould have the advanced part of their moneyy 
returned. his was a very advantageous agreement for thee 
manager ; becaufe, when the audience had once paid theirr 
money, and were feated, very few went out at the end off 
the play, and demanded their advanced money; the fewv 
that did it at firft, foon grew tired, and at laft it fettled ina 
the quiet payment of the advanced price, as at this day. 

It has been frequently a fubje& of debate, whether thee 
{tage be favourable to morals. We do not mean to enterr 
into the controverfy ; but we fhall make an obfervation opr 
two. It will be allowed by all, that the intention of thee 
players in ating, is to procure money; and the intentiona 
of the audience in attending the theatre, is to feek amufe~- 
ment. ‘The players then will only aé& fuch plays as theyy 
believe will anfwer their intention, And what fort of playss 
are thefe? They are fuch as correfpond with the opinions,, 
manners, and tafte, of the audience. If the tafte of thee 
audience be grofs, therefore the plays will be grofs ; iff 
delicate and refined, they will be the fame. And if we goo 
back to the time of Shakefpeare, we fhall find that this hass 
been uniformly the caie. ‘The conclufion, then, which wee 
draw, is this, if the taite of the audience be pure, free fromn 
licentioufnefs, the plays will be the fame, and the ftage willl! 
be favourable to virtue. 

THEBAIC Powper. See Prarmacr-Index. 

THEBAID, a celebrated heroic poem of Statius, thee 
fubjeG& whereof is the civil war of Thebes, between thee 
two brothers Eteocles and Polynices; or Thebes taken byy 
"| hefeus. 

THEBES, the name of a celebrated city of anciennt 
Greece. It is fuppofed to have been built by Cadmuss, 7 
about the year of the world 2555. ‘This Cadmus, accordd- Accouf 
ing to the Greeks, was the fon of Agenor king of Sidon ovr Cadma 
of ‘Tyre; but the Sidonians allow him to have been of nao ae ia 
higher quality than his cook, and tell us that his wife waas Phell 
a mufician at court, with whom he ran away into Greecee. 
The Greek writers tell us, that being commanded by hinis 
father to go in fearch of his daughter Europa, whom Juppi- 
ter in the fhape of a bull had carried off, and forbid to ree- 
turn-without her, he built, or rebuitt, the city of Thebes:s, 
after having long fought her in vain. He was at firft opp- 
pofed by the Hyantes and Aones; the former of whonm 
he defeated in battle, and ferced to retire into Locriss: 
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Phebes. the latter fubmitted, and were incorporated among his fub- 
jects, 3 ! 

Fpofed to ‘Lhofe who endeavour to extract fome truth froth the 

lone of multitude of fables in which the early part of the Grecian 

pexiled hiftory is obfeured, are of opinion that Cadmus was one of 

paanites. +e Canaanites expelled by Jofhua; and that he was-of the 

family of the Cadmonites mentioned by Mofes and Jofhua. 

He is univerfally allowed to have introduced the Pheenician 

letters into Greece, fet up the firf fchools, and introduced 

brafs; which, from him, had the nam¢ of Cadmean given to 

it. ‘The government of Thebes continued for a long time 

monarchical; and the names of a number of its kings have 

been tran{mitted to us, with fome account of their tranfac- 

tions ; but fo much obfcured by fable, that little or nothing 

can be determined concerning them. We fhall therefore 

pafs over this fabulous part of their hiflory, and only take no- 

tice of that period of it when the Thebans emerged from their 

- obfcurity, and for a time held the fovereignty of Greece. 


e'The- Though the ‘i'hebans had been famed in the early period 


nsade- of their hiftory. for their martial atchievements, yet in pro- 
erate’ 


pid peo- 


cefs of time they feem to have degenerated. At the time 
of the invafion of Xerxes, they were the firft people in 
Greece who were gained over to the Perfian intereft. On ac- 
count of this mifbehaviour, they were become very obnoxi- 
ous to the other ftates, efpecially to the Athenians, whofe 
power and renown increafed every day, and threatened at laft 
tthem. t0 {wallow them up altogether. 'Fhe'lhebans being in no con- 
ves un. dition to oppofe fuch a formidable power, put themfelves un- 
r the pro- der the prote¢tion of the Spartans, who, out of jealouty of the 
fStion of Athenians, readily forgave them ; and fo grateful were the 
iam '‘hebans for the kindnefs fhown them at this time, that du- 

‘ ring the whole of the Peloponnefian war Sparta had not a 

more faithful ally. By thefe means they not only recovered 
the government of Beotia, of which they had been former- 
ly in poffeflion, till deprived of it on account of their fiding 
with the Perfians, but their city became one of the firft in 
Greece. By this profperity the Thebans were fo much 
elated, that, when the peace of Antalcidas came to be fign- 
ed, they refufed to agree to it, as they were thus once 
more deprived of the government of Beeotia ; fo that it was 
not without the utmoft difficulty that they were overawed 
the form into it by the other ftates. Not content with forcing them 
fyovern- to give up this point, however, the Spartans undertook to 
entchan- change the form of the ‘I‘heban government, which at this 
ed, and time was a democracy, and accomplifhed through the treach- 
ne citadel ; 
ized by ery of thofe who had the care of the citadel. 
he Spar- The Thebans continued under the power of the Spar- 
ps. tans for four years; at the end of which term a confpiracy 
he The. being formed againft them by fome of the principal people 
ns reco. 0 the city, among whom was a young nobleman named Pe- 
er their li-dopidas, the Spartans were maflacred and driven out, and the 
erty under citadel regained. During the tumult Epaminondas, after- 
elopidas. wards the celebrated general, with a number of the beft ci- 
tizens, joined the party of Pelopidas ; and the latter having 
called a general aflembly of the Thebans, proclaimed liberty 
to them, and exhorted them in the ftrongeft manner to 
fight for their country, This fpeech was received with the 
greateft acclamations ; Pelopidas was unanimoufly proclaim. 
ed the preferver of 'hebes, and was charged with the ma- 
nagement of the war which was then to be declared againft 
Sparta. ; 

‘Thefe tranfa€tions fo much exafperated the Spartans, 
that they immediatély fent their king Cleombrotus againtt 
them, though it was then the depth of winter. The Athe- 
nians, in the mean time, who had hitherto affifted the The- 
bans, declined any farther conneétion, left they fhould draw 
upon themfelves the refentment of the Spartans. But 
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they were foon after determined 

fide, by an attempt which the Spartan gen 

had rathly made on the Pyreum or harbour of Athens, 

Thus, by means of the’ Athenians, a powerful diverfion was 

made in favour of the Thebans, who gradually recovered 

all the towns of Beotia, and at length began to ac offen- 

fively againft their enemies, and made a powerful invafion 

in Phocis. ‘They had now many fharp encounters with 

them; which, thouzh they did not .amount to decifive 

battles, yet did not fail to raife their courage, and diftrefs _. 

that of the Spartans. In thefe encounters Pelopidas al-'The Spar- ~ 

ways fignalized himfelf; and in the battle of Tanagra, tans deteate 

where the Lacedemonians were entirely defeated by the A-°¢>Y Faoe.. 
. . . ° os « pidas. 

thenians and their allies, Pelopidas had a principal fhare in! 

the viétory, and killed the Spartan general with his ewn 

hand. Soon after this, with a body of only 300 Thebans, 

he entirely routed and difperfed near 1000 Spartans ; which 

was the greateft difgrace the latter had ever known; for 

till that time, whether in war with the Greeks or Barbari- 

ans, they had never. been ovércome by an equal, much lefs 

by {uch an inferior, number of troops. 


Thefe fucceffes of the Thebans greatly alarmed the A- 


‘thenians, who continually fought to oppofe their growing 


power. In this oppofition they were joined by the Platae- Plata and 
ans, who on this account became extremely obnoxious to the Thefpia va- 
Thebans, fo that they at laf came to a refolution to fur-2¢4 by the 
prife their city. This they accomplifhed, and entirely de- veaaot ba hs 
{troyed it, together with T’hefpia, another city extremely 

well affected to Athens. Soon after this, the Thebans, 
encouraged by their fuccefs, began to think of enlarging 

their territories, and of making encroachments on their neigh- 

bours, as they {aw other ftates had done before them. This rae 
{pirit of conqueft is faid to have been raifed by their gene-Epaminon- 
ral Pelopidas ; in which he was feconded by Epaminondas, a das. 
perfon who, though like him endowed with all the neceffa- 

ry qualities to make a complete captain or patriot, had till 

then preferred a private life, and lived in a conftant courfe 

of virtue and the ftudy of philofophy. He had as yet fel- 

dom appeared in public, except to get himfelf excufed from 

thofe ftate-employments which were fo eagerly courted by 

others. ‘This, however, had not hindered him from con- 

tracting an intimate friendfhip with Pelopidas, which had 

been daily improved by the correfpondence of their tempers 

and principles, as well as by that zeal which both difplayed 

for the good of their country ; which laft had made them, 

even before this time, appear together in a¢tion, and to fuch 
advantage, that Epammondas’s merit could be no longer 
concealed, nor indeed fuffer him to continue longer in his 

beloved retirement: fo that he faw himfelf, at length, de- 

fervedly placed at the head of the Theban troops; where 

he gave fuch early proofs of his future prowefs and abilities, 

as juftly gave him the next rank to Pelopidas. Both came 

now to be confidered in the fame light, as generals in the 

field, as governors at home, and as complete ftatefmen in the 

council. When the general treaty for reftoring peace to 

Greece came to be propofed by the Athenians, and was 

upon the point of being executed by the reft of the fates, 

the Thebans refufed to agree to it, unlefs they were com- 
prehended in it under the name of Beotians. ‘This demand 

was as ftrenuoufly oppofed by the other contracting powers 

as infifted on by Epaminondas, who was there as ambaflador 

on the part of the ‘'hebans. Agefilaus, in particular, told him pis diffe- 
in plain terms, that the Thebans ought to evacuate Beotia, rence with 
and leave the cities of it free and independent. 'To which he 4gefilaus 
was anfwered by him, that the Lacedemonians would do Sing of 
well to fet them the example, by reftoring Meffenia to its tee 
ancient proprietors, and Laconia to its ancient freedom ; for 
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well fo d, at leaft, as thofe of Sparta to thefe two 

countries. After this he went on, and fhowed how far 

Sparta had agrandized herfelf at the expence of her neigh- 

bours: that peace might be indeed obtained, and upon a fo- 

lid and lafting footing ; but that this could not be otherwife 

than by bringing. all to an equality.. This bold, though 

jut remonrance, in which not only Thebes, but Greece in 

general was concerned, failed not, however, to exafperate 

the haughty Spartan monarch; and the Athenians, who 

had till now looked upon the ‘Thebans as dependents either 

onthem or on the Macedonians, were not a little offended 

to hear their ambafladors talk in fuch high terms. 'Uhe re- 

{ult of the conference was, that Agefilaus ftruck the name 

of Thebes out of the treaty, and declared: war again{t them, 
1 about the year 371 B.C. ‘ 

The Spar- ‘The Thebans were in no {mall confternation to fee them- 

tansdeclare felves engaged in a war with the powerful Spartans, with- 

vt Sen out any ally to affift them; and the reft of the Grecian ftates 

~~ having made peace with the latter, began to look upon the 

ruin of the former as unavoidable., However, they relolved 

to make the beft defence they could; and put their army 

under the command of Epaminondas, affigning him, at his 

own requeft, fix others to a& as counfellors or affiftants. 

The Theban army confifted at molt but of 6000 men, 

whereas that of the enemy was at leaft thrice that number ; 

but Epaminondas trufted mof to his horfe, wherein he 

had much the advantage both in quality and good ma- 

nagement : the reft he endeavoured to fupply by the difpo- 

fition of his men, and the vigour of the attack. He even 

re‘ufed to fuffer any to ferve under him in the engagement, 

13°. but fuch as he knew to be fully refolved to conquer or 

Are entire die, The two armies met at Leucrra, where the Spar- 

i piney tans were defeated with great flaughter, as related under that 

article. 

The victorious general, defirous to improve this great 
victory, fent an herald, crowned with garlands, to commu- 
nicate it in form to the Athenians, in hopes that this would 

i be an effe€tual means to reunite them to the Theban inte- 
The Athc- reft. But it proved quite otherwife. Athens, which now 
niens jea- looked upon them with a jealous eye, and had then in view 
om the the fovereignty of Greece, chofe rather, if they could not 

eRePans. wholly obtain it, to fhare it with Sparta, than to let the 

Vhebans into the whole; and therefore even declined iving 

their herald audience. However, the Thebans took, care 

to ftrengthen themfelves by alliances; and, befides the Ar- 

cadians and Eleans, had got the Phocians, Locrians, A- 

carnanians, Eubceans, and other ftates, under their depénd- 

rence: fo that they were now in a condition to a& offenfive- 

The The- fively againft the Spartans. Accordingly, under pretence 

bans invate of afititing the Arcadians, they entered Peloponnefus with 

4 pa a gallant army, with Epaminondas and Pelopidas at their 

formidable B€ad. Here they were joined. by the Aréadian and other 

army, but confederate forces ; fo that the whole amounted to 40,000, 

are repul- fome fay 50,000 men, befides great numbers of thofe who 

fed. followed the camp, rather for plunder than fighting, and 

were computed about 20,070 more. ‘The army was divided 

into tour columns, and moved ftraizht towards SelJafia, the 

place of theiy rendezvous, from which they purfued their 

journey with fire and fword towards Sparta. But here they 

were repulfed by Agefilaus, who was then returned to that 
metropolis. 

‘Lo. repair, in fome meafure, this difgrace, and at the 
fame time to leave fome lafting monument which fhould re- 
dound as much to his glory as to the mortification of the 
Spartans, Epaminondas left not-their territories till he had 
reftored the potterity of the old Meffenians to. their ancient 
dommions, out of which they had been banifhed near 300 


YT te 
years; rebuilt their capital, and left.a frong garrifon fore Thild 
its defence, He was, however, like to have beem flopped im 77> 
his return by Iphicrates, whom the Athenians had fent With ring 
12,000 men to intercept him; but this lait loitered fo longy jjans r¢ 
at Corinth, that the ‘Chebans had paffed the defiles of Cen:-red to | 
chrex, the chief place where he could have obflruGed hiss ancient! 
retreat had he taken poffeffion of it in proper time, Epa--™™0"8 
minondas continued his march till he came in full view 
of the city of Corinth. He found the roads choakedl 
up with trees, rocks, ftones, and every thing that couldi 
render them impaffable ; and the Corinthians well fortified,, 
and refolute on a ftout defence. But he came fo furiouflyy 
upon them, notwithftanding all thefe difficulties, that theyy 
abandoned all their entrenchments and outworks to thee ra 
Thebans, and fled into the city. hither thefe purfued] the Cy 
them {word in hand, and made an horrid flaughter of them s;thians d 
infomuch that Corinth muft have unavoidably fallen into feated. | 
their hands, had their generals thought fit to purfue thefee 
advantages ; but whether they were afraid of the Atheni-- 
ans falling upon them, or apprehended fome dangerous am-- 
bufh in a country with which they were but indifferently sic-- 
quainted, or whether the army was too much weakened] 
through fo many fatigues, or laftly, whether the coldnefs off 
the feafon, it being then the depth of winter, would nott 
permit them to proceed farther, they immediately marched! nal 
towards Beeotia. ‘I'his gave fuch an handle to their ene--j.aning 
mies, that they met with a very mortifying reception att das and] 
their return to Thebes, where they were both arrefted, and|lopidas @ 
clapped up as flate-prifoners, for having ptrefumed to pro.. sh 
long their command four months longer than the time h-- q 
mited by law, which time took in almoft the whole of theirr 
expedition from their firft entrance into Peloponnefus. How-- 
ever, at laft, the judges being afhamed to proceed any far-- 
ther, they were both honourably acquitted. 
This profecution had been chiefly carried on and encou-- 
raged by Meneclides, a difcontented Theban, and a bold! 
and able {peaker, who, by his artful calumnies at the trial,, 
had fo far prevailed with the judges as to get Epaminondas; 
deprived of the government of Beotia fora whole year,, 
though he could rot gain the fame advantage againft Pelo-- 
pidas, who was a greater favourite of the people, as being 
his fenior. ara 
By this delay the Spartans, with much difficulty, had re- 1 War req 
covered themfelves from their great defeat at Leuétra, and‘ °wetm 
fettled their affairs in as good a pofture as they could: but nce 
though they had repulfed the ‘Thebans in Peloponnefus, yet 
from the exploits they had performed there, efpecially in 
the dilmemberirg the whcle kingdom of Meflenia from 
them, they had {till caufe to fear what their forces might 
do under two fuch generals ; and had accordingly taken due 
care to ftrengthen themfelves againft them, and to provide 
themfelves with a great number of auxiliaries from other 
ftates, efpecially from that of Athens, with whom they had 
renewed their old treaty, and had agreed that each fhould 
have the command five days alternately. Soon after this trea- 
ty the Arcadians renewed the war, ard took Pallcne in La- 
conia by florm, put the garrifon to the fword, and were pre- 
fently affifted by the Argives and Eleans, and efpecially by 
the Thebans, who fent to them 7000 foot and 500 horfe 
under the command of Epaminondas. This fo alarmed the 
Athenians likewife, that they immediately fent Gobrias 
with fome forces to oppofe his paflage in good earneft ; and-. 
he: fo behaved himfelf againft the 'I‘hebans, that they were a4 
forced to abandon Pelponnelus a fecond time. ‘his ill-TThe ‘The 
fuccefs gave frefh occafion to the enemies of Epaminondas ® bans rom 
to blame his condué in the higheft terms, notwithftanding PP“ 
the fingular bravery: with. which he and his treeps had for- 
ced the pafs, Even his friends could not but fufpe& him 
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efcues Pe- bring him the fooner to. make fome fatisfactory offers. 
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ef partiality for the Spartans, in not purfwing hie advantage 
over them, and makiny a greater flaughter of them when he 
had it in his power; whillt his enemies made it amount to 
no lels than treachery to his country: {fo that their brave 
general was once more deprived of the government of Beo- 
tia, and reduced to the condition of a private man. He 
did not continue long under this difsrace, before an occa- 
fion offered to inake his fervices again of fuch neceffity to 
the ftate, as to give him an opportunity to retrieve his fame, 
and wipe off the ftain which his enemies had thrown upon 
him. 

Uhe Theflalians, who had groaned fome time under the 
tyranny of the ufurper Alexander, furnamed the Pherean, 
{ent an embafly to ‘'hebes to implore their aid and protec- 
tion ; upon which Pelopidas was immediately fent as am- 
baffador to expoftulate with him on their behalf. He was 
then in Macedon, trom whence he took the young prince 
Philip, afterwards the celebrated monarch, in order to pro- 
tect and educate him; and, upon his return, marched di- 
rectly to Phartalus in Theflaly, in order to punith the trea- 
chery of fome mercenaries, who had deferted the ‘Thebans 
in that expedition ; but when he came thither, he was fur- 
prifed to be met by the tyrant at the head of a numerous 
army before that city, whilft his own was but 2s an hand- 
ful of men in comparilon of it. However, whether he fup- 
pofed, or would be thought to do fo, that Alexander came 
thither to juftify himfelf, and anfwer to the complaints al- 
leged againit him, he went, with Ifmenias his colleague, to 
him unarmed and unattended, not doubting but his character 
as ambaflador trom fo powerful a republic, joined to his own 
chara&ter and authority, would proteét them from infult or 
violence : but he found himfelf miftaken ; for Alexander had 
no fooner got them in his hands, than he caufed them to be 
feized, and fent prifoners to Phere. 

‘Lhe Thebans, hizhly refenting the indignity offered to 
their ambafladors, fent immediately an army into Theffaly : 
but the generals were repulfed with great lofs by the Phe- 
rzan pfurper; and it was owing to Epaminondas, who was 
among them only as a private centinel, that they were not 
totally “cut off.. For the Thebans, finding themfelves in 
fuch imminent danger, which they attributed to the incapa- 
city of their generals, had immediately recourfe to him, 
whote valour-and experience had been fo often tried:; and, 
partly by perfuafions and intreaties, and partly by threats, 
obliged him to take the command. ‘This foon gave a diffe- 
rent turn to their affairs, and converted their flight into a 
fafe and regular retreat ; for he took the horfe and light- 
armed foot, and placed himfelt at their head in the rear, and 
charged the enemy with fuch vigour and bravery, that he 
obliged themrto defift from their purfuit. 

However, as the army had {uffered fuch lofs before as 
not to be able to purfue thent in their turn, he was obliged 
to return with them to hebes, with their pufilantmous 
generals ; where the latter were fined 12,c00 drachms each, 
and the former was reinftated in the command, and fent 
with a new reinforcement, to repair the late difhonour, and 
profecute their revenge, ‘ithe news of his being in full 
march“on this errand greatly alarmed the tyrant; but Epa. 
minondas, preferring the fatety ot his imprifoned colleague 
to all other confiderations, forbore pufhinyr hoftilities to ex- 
tremes, for fear of provoking the enemy to wreak all his fu- 
ry on him: to prevent which, he conténted himielf for a 
while hoveriag about with his army, and now-and ther with 
fuch flight fkirmifhes as fhould intimidate the tyrant, and 
As 
lexander being fully convinved of the {uperiority of the The- 
ban general, was glad to accept of a truce of 30 days, and 
to rettore Pelopidas and I{menias ‘to him; upon which he 
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immediately withdrew his fore it 
to Thebes. Rearet: | 

By this time Thebes was raifed to a fufficient height of 
reputation and glory to begin to aim in earneft at the 
fovereignty of Greece. ‘Lhe main obftacle’ to it was, 
that the other flates grew fo jealous of her prefent great- 
nefs, as to enter into the ftrongeft alliances and confedera- 
cies to prevent its farther growth; fo that not being able. 


now to procure many allies at home, they made no difficul- 


ty to feek for them abroad; and the Lacedemonians, by 
leading the van, gave them a plaufible pretence to follow 
their fteps, and.to procure an alliance with Perfa, which at 
that time they found was ready to accept of the offers on any 
terms; the only queftion was, which of the three ftates 
fhould: be pre‘erred, Sparta, Athens, or Thebes. At the 
fame time, the hekans propoled to their new confederates 
to fend likewife proper deputies to the Perfian court, in or- 
der to fupport their refpedtive interefts ; which they readily 
agreed to. 
gives; at the head or whofe deputation Pelopidas was fent 
on the behal! of the Thebens; which the Athenians being 
apprifed of, appointed two on their part. Thefe being all 
arrived at the Perfian court, began to purfue each their re- 
{peQive interefts; but Pelopidas had by that time gained 
{uch credit there, both for his fingular addrefs and his ex~ 
traordinary exploits, that he was diftinguifhed in a particu- 
lar manner from all the other deputies, and was received by 
the king with the moft manifeft marks of honour and efteem, 
who freely owned himfelf convinced that the Theb2ns were 
the people on whom he could moft fafely depend ; and after 
having greatly appl uded the equity of his demands, rati- 
fed and conirmed them with great readinefs, to the no {mall 
mortification of the other ftates.. ‘The fubftance of them 
was, that the liberties formerly granted to the other towns of 
Greece fhould be confirmed; that Meffenia, in particular, 
fhould continue free and independent on the jurifdiétion of 
Sparta; that the Athenians fhould lay up their fleet; and 
that the ‘lhebans fhould be looked upon as the ancient and 
hereditary friends ot Perfia. 

. The Thebans took advantage of the diffenfions which 
prevailed among the Greeks as a pretence for increafing 
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Thefe were the Arcadians, Eleans, and Ar. 8:ccef: of, 
Pelopid-s 

at the Pe. 
flan court. 


e 


: : ‘ 8 29 
their forces; and Epaminondas thought it a proper oppor- The, The- 
tunity for his countrymen to make a bold effort to obtain bans pro» 


aie ipsa wa ( 
the dominion at fea, as they had obtained it in a great mea- EG 
He propofed it to them in a public affembly, gece. 


fure at land, 
and encouraged their hopes from the experience of the L.a- 
eedzmonians, who in Kerxes’s time had, with ten fhips only 
at fea, gained the fuperiority over the Athenians, who had 
no fewer than 200; and added, that it would be a difzrace 
now to ‘Thebes to fuffer two fuch republics to engrofs the 
empire of fo extenfive an element, without putting in at 
leait for their fhare of it. The people readily came into his 
propotal, not without extraordinary applaufe, and immedi- 
ately ordered 100 galleys to be equipped ; and in the mean- 
while fent him to Rhodes, Chios, and Byzantium, to fecure 
thole {tates in their interelt, and get what afliftance he could 
from them. ~ Eis negotiations had all the fuccefs that could 
be wifhed for, notwithtanding the ftrenuows oppotition of 
the Athenians, and of their admiral Liaches, whio was fent 
with a powerful {quadron againit him. “But what more e‘ 
fe€tually thwarted all his meafures, was the work that they 


-found for him at land, and the obliging the ‘Thebans to 


take part in the quarrels that then reigned among their 

neighbours: fo that whatever projects they had concerted, 

proved aboitive for the prefent; and the death of E.pami- 

nondzs, which happened not long after, put an effectuai flop 
to. them. : Goats 

During the abfence of that general, and of his colleague 

CHR Bee; Pelopidas, 
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being fpirited up by fome 
1 ves, rmed a defign to change the The- 
ban government into an ariftocracy ; and 300 horfemen of 
the former had been a@tually fent to put it in execution. 
‘Pheir project, however, was timely diféoyered by the vigi- 
30 lance of thé-magiftrates, who caufed them to be feized, and 
The city of put immediately to death. They next fent a fufficient force 
Orchome- againft the city of Orchomenos, with orders to put all the 
nad razed. men to death, and to fell the women and children for flaves, 
which was punétually done ; after which they razed that 
noblé city to the ground. Pelopidas was then on his way 
to. Theflaly, at the head of a powerful army, whither he had 
been fent to affift the Theffalians, who ftill groaned under 
the tyranny of Alexander the Pherzean, and had made feve- 
ral brave efforts to recover their liberty, but had been ftill 
overpowered by that ufurper. Being joined by the ‘Uheffa- 
lians, he encamped in the face of the enemy, though far fu- 
perior in number, and confifting of above 20,000 men. A 
fierce engagément foon enfued, in which both fides fought 
with uncommon bravery. The place where the battle was 
fought was called Cynocephala, from feveral little hills on it, 
between which there ran a large plain. Both fides endea- 
voured at fir to poft themfelves on thefe eminences with 
their foot, whilit Pelopidas ordered his cavalry to charge 
that of the enemy below ; which they did with fuch fuccels, 
that they foon put them to the rout, and purfued them over 
the plain. ‘Ivhis obliged the tyrant to gain the tops of the 
hills, where he greatly annoyed the ‘l‘heffalians that endea- 
voured to force thofe afcents ; fo that Pelopidas was oblized 
to give over his purfuit to come to their relief. This im- 
mediately infpired the Theffalians with. freth courage, who 
began again to charge the enemy at feveral onfets ; and foon 
threw them into fuch diforder, that they were forced to 
give way. Pelopidas no fooner perceived the advantase, 
than he began to look about for Alexander, with a defign 
of enzaging him. Having found him out as he was com- 
manding his right wing, and endeavouring to rally his men, 
he moved direétly to him; and being got near enough to 
be heard by him, challenged him to decide the battle by 
fingle combat with him. Alexander, inftead of accepting 
the offer, turned about, and with all the fpeed he could ran 
to fereen- himfelf amongft his guards. Upon this Pclopidas 
charged him with fuch furious {peed, that he obliged him 
to retire farther, and fhelter himfelf within the thicket 
ranks; the fight of which made him attack with freth vi- 
gour, and fizht more defperately againft him. He tried in 
vain feveral times to break through their ranks to reach him, 
cutting down great numbers of thofe that came forward to 
oppofe him: his eagernefs at length expofed him fo far to 
the darts that were fhot at him ata diftance, that fome of 
them went quite through his armour, and gave him a def- 
perate wound or two, while the reft advanced and ftabbed 
him in the breaft with their fpears. 

It is fearce poffible for words to exprefs the grief and de- 
{pair which not only his brave Thebans, but likewife the 
Theffalians and other allies, fhowed at the fight of their 
flain general: fome of the latter, who had perceived the 
danger he was expofed to, came down the hill with all poffible 
{peed to his relief ; but when they perceived that they were 
come too late to fave him, both they and the reft of the 
little army thought on nothing now but to revenge his 
death. ‘Ihey rallied accordingly, both horfe and foot, as 
quick as poffible, and began to charge the enemy afrefh, and 
with fuch defperate fury, that they at length gained 2 com- 
plete vidory over them, and killed above 3000 of them in 
their purfuit, befdes a much greater number which they 


had flain on the field of battle, though they ftill looked up- 
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on all thefe advantages as vaftly too {mall to compenfate thee 'Thebé 
lofs of their brave general. ; 
The news of his death had no fooner reached Thebesi, 

than the whole city was feen in as deep a mourning as hiss 
army. However, they fent.a reinforcement to it of yfotees) 

foot and 700 horfe, as well to revenge the death of that ge: 
neral, as to.improve the yi¢tory he had gained over the ene:. 

my ; by the help of which they fell fo furioufly on them,, 

that they quickly broke and totally defeated the thatteredl 
remains of Alexander’s army. Hereupon he was forced to 

fue for peace, and to accept it on fuch conditions as the: 344 
conquerors thought fit to impofe. He was at length dif Ad at 
patched in his bed by his wife Ihebe, affilted by her bro..™“" “" 
thers, about feven years after his defeat. His body was af-- | 
terwards dragged along the ftreets, trodden under toot, andi i 
left a prey to the dogs, 35. 

All this while the Thebans were watching to improve: Ambiti 

every commotion that happened, every fuccefs they ae 
with, to the forwarding of their then reigning and favourite: ~~ 
projet, of increaling their power above all the refit, and in: 
their turn to give laws to Greece. Their late fuccefs im 
Theffaly, and the rupture between the Arcadians and Man-- 
tineans at the fame time, about fome confecrated money” 
which the former had taken out of the temple of Olympias: 
to pay their troops employed againft the Eleans, and which: 
the latter called a downright facrilege, befides other dit. 
cords that reigned in the other flates of Greece, gave freth: 
encouragement to ‘T’hebes to fet up for arbitrels in thofe: 
difputes ; and fo much the more, as thofe who had embeze- 
zled the facred money, and wanted rather to embroil mat- 
ters then to have them brought to light, {ent that republic 
word that the Arcadians were juft upon the point of re, 
volting to the Spartans, and advifed them to come and put 
an immediate ftop to it. At the fame time they diipatched 
{ome private dire€tions to a Theban officer at Tegea, to 
apprehend feveral of their own people as difturbers of the 
peace. This was accordingly done, and feveral eminent 
perfons were confined as prifoners of ftate ; they were {oon 
after difcharged, and loud complaints were made againgt 
fuch arbitrary and unjuft proceedings. The officer was ac- 
cufed before the Theban fenate for having intermeddled in 
their affairs, and endeavoured to interrupt the good corre- 
{pondence between the two ftates. It was even infifted on 
by fome of the Vegeans, that he fhould be indiéted and 
proceeded againit by his principals; whilft the more mode- 
rate fort, who forelaw the confequences that were likely to 
attend luch appeals, and that it would infallibly bring the 
‘’hebans upon them, loudly protefted againit their march. 
ing into their territories, and did all they could to prevent 
it. ‘he Thebans, however, were become too powerful and 
ambitious to mifs fo fair an opportunity of getting once 
more footing in Peloponnefus, as they had long ago preme- 36, © 
ditated ; and Epaminondas was fo far from making a fecret of Eipaminot 
their dehgn, that he told the Arcadian deputies in juttitica- las ies 
tion of it, that as it was on their account that the Thebans eee 
engaged in the war, they had aéted treacheroufly with them Greece. | 
in making peace with Athens without their confent: how- 4 
ever, that when he was got with his army on his march into 
Peloponnefus to affift his friends, he would {oon fee what 
proofs the /ircadian$ would give of their fidelity. ‘his. 
{peech did not fail to alarm them greaily ;  efpecially 
as it-was {poken in fuch a magifterial ftyle and threatening 
tone. Even thofe who were beft affeéted to the Thebans. 
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could not forbear expreflng their diflike of it; and all 
that had the welfare ot Peloponnefus at heart readily agreed 
with the Mantineans, that there was no time to be lott to 
ule all proper means to prevent the impending itorm. 
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Athens and Sparta were accordingly applied to, and 


‘were eafily prevailed upon to affift'the Mantineans, and to 


come into a ftri€t confederacy againft the Thebans ;and to 
prevent all difputes about the command of the army, it was 
avreed that each ftate fhould have it in its own territories 5 
which plainly fhows how terrified they all were at the ap- 
prehention of a frefh invafion of the Thebans: for this was 
a poitit which neither the Spartans nor Athenians would 
have fo readily given up to the Arcadians, though thefe had 
formerly as ftrenuoufly infifted upon it, even when they were 
almoft reduced to the laft extremity, and had never been 
able to obtain it till now. But Epaminondas was then in 
full march at the head of his Beeotian troops, with fome 
Eubeean auxiliaries, and a body of {tout Theffalian horfe ; 
and was moreover to be joined by the Meffenjans, Argives, 
and feveral other nations, as foon as he had entered Pelo- 
ponnefus, The confederate army again{t him had ordered 
their rendezvous at Mantinea, the place which they natural- 
ly concluded would be farft attacked, as being the chief feat 
of thofe who had revolted from the Thebans But whilft 
they were fecuring themfelves on that fide, Epaminondas, 
who wifely confidered how far this confederacy and expedi- 
tion muft have drained the city of Sparta of its main 
ftrengzth, broke up privately_from Nemea, where he had 
lain for fome time encamped, and marched all that night 
with a defign to have furprifed that important capital: but 
his project being timely difcovered, the vigilant king took 
care to difconcert it; fo that, though the Theban general 
made feveral vigorous affaults on that city, he was fo ftoutly 
repulfed, and the Spartans behaved with fuch intrepid va- 
lour, that he was forced to retire and turn his thoughts 
againft Mantinea, which he judged by this time to have 
been quite defencelefs. He judged rightly indeed ; for the 
place was not only drained of its troops, but likewife of its 
inhabitants, who took that opportunity, whilft the fcene of 
war was in Lacedemon, to gather in their harveft, and were 
{cattered all over the country; fo that he would not have 
met with any difficulty in gaining the town, had not the 
Athenian auxiliaries come unexpectedly to its relief, and gi- 
ven him a frefh repulfe. 

Thefe two laft defeats greatly exafperated the Theban 
general, who had never till now been ufed to them, and could 
not but forefee that they would not only leffen his reputa- 
tion with his allies, but, if not timely retrieved, would fully 
the glory of all his former exploits. What added to his 
prefent difficulties was, that the time allotted him for his 
expedition was almoft expired; fo that he had but a fhort 
fpace left to undertake fome brave atchievement, which 
might recover his and his country’s honour, and keep up 
the fpirits of his auxiliaries and thofe under his proteétion. 
He was moreover got very far into the enemy’s country, and 
faw plainly enough how narrowly they watched all his mo- 
tions, and how well prepared they were to oppofe him what- 
ever attempt he refolved upon, whether to attack them or 
to retreat. Under all thefe difficulties, he rightly confider- 
ed, that he muft immediately refolve upon a decifive battle ; 
in which, if his priftine fortune followed him, he might at 
once retrieve his affairs, and make himfelf mafter of Pelo- 


ntinea. Ponnefus; or, if that failed him, as it lately had done, fall 


honourably in the attempt. In this engagement Epami- 
nondas made the wifeft difpofition of his troops, attacked 
and fought with the moft intrepid courage and conduét, 
and had opened himfelf a way through the Spartan pha- 
lanxes, thrown them into the utmoft confufion, and made a 
terrible flaughter of them, imfomuch that the fteld of battle 
was covered with their wounded and flain, when, in the 
heat of the fight, having ventured himfelf too far in order to 


give them a total overthrow, the enemy rallied again, pours 
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ing with their whole fury thre 


javelin, and was with great difficulty reicued from the ene- 
my by his brave ‘Thebans, and brought alive, though 
{peechlefs, into his tent. As foon as he had recovered him- 
felf, he afked his friends that were about him what was be- 
come of his fhield; and being told that it was fafe, he bec- 
koned to have it brought to him, and kiffed it, He next 
inquired which fide had gained the victory ; and being an- 
{wered, The I‘hebans; he replied, Then all is well: and up- 
on obferving fome of his friends beweil his untimely death, 
and leaving no children behind him, he is faid to have an- 
fwered, Yes; 1 have left two fair daughters, the victory of 
Leu@ra, and this of Mantinea, to perpetuate my memory. 
Soon after this, upon drawing the point of the javelin out 
of his body, he expired. 

The confequence of this great general’s fall, and of this 
bloody fight, in which neither fide could bealt any great 
advantage over the other, but a great lofs of men on both 
fides, infomuch that Xenophon makes it a drawn battle, was, 
that both parties agreed on a ceffation of arms, and parted, 
as it were by confent, to take care of their wounded and 
lain. ‘lhe Thebans indeed thus far gained the greater 
fhare of glory, that they renewed the fight, and after a moft 
defperate conteft, gained the victory over thofe Spartans 
that oppofed them, and refcued the body of their dying ge- 
neral out of their hands. 
put to this bloody war, and a general peace agreed on by 
all but Sparta; who refufed it only becanfe the Meffenians. 
were included in it. But as to the Thebans, they had no 
great reafon to boait of this dear-bought victory, fince their 
power and glory began to decline from that very time; fo 
that it may be truly faid, that it rofe and fet with their 
great general, 


having ventured to oppofe Alexander the Great, their city 
was taken, and the inhabitants flauzhtered for feveral hours,. 
after which the buildings were deftroyed. It was rebuilt. 
by Caffander, but never afterwards made any confiderable 
figure among the ftates of Greece. About the year 146) 
B. C. it fell under the power of the Romans,. under which 
it continued till the extin@tion of their empire by the Turks. 
It is now called Thive, and is nothing to what it was ftor-- 
merly ; yet it is four miles in cireumference, but fo full of 
ruins, that there are not above 4000 Turks and Chrittians: 
init. It is. now famous for a fine fort of white clay, of 
which they make bowls for pipes after the Turkith fathion.. 
They are never burnt, but dry naturally, and become as hard. 
as a ftone. There are two mofques in ‘J’hebes, and a great. 
many Greek churches. It is feated between. two fmall ri- 
vers, in E. Long. 23. 40. N. Lat. 38. 17. - 
Tueses, in Egypt, one of the moft renowned cities of 
the ancient world., It was alfo called Dio/polis, or the city 
of Jupiter, and was built, according to fome, by Oliris, ac- 
cording to others by Bufiis. 


52 miles and an half. The wealth of this city was fo great, 
that, after it.had been plundered by the Perfians, what. 
was found, on burning the remains of the pillage, amounted. 
to above 300 talents of gold and 2300 of filver. 

Mr Bruce vifited the ruins of this celebrated city ; but: 
informs us that nothing now.remains except four temples,. 
and thefe neither fo entire nor magnificent as fome others at 
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However, an effectual end was Peece cone 
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On the death of Epaminondas, the Thebans relapfed into State of 


their former ftate of inaétivity and indolence; and at laft Phebes to» 
the prefene 
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Its length, in Strabo’s time, gyczone 
was 80 furlongs, or ten miles; but this was nothing in com-Univer/ug 
parifon of its ancient extent, before it was ruined. by Came i/ory, 
byfes, which, we are told, was no lefs than 420 ftadia, or YO! i» 
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Thebes has been celebrated by 
red gates; but Mr Bruce informe us, 
that no veftiges of thefe are now remaining, neither can we 
difcover the foundation of any wall it ever had; “ and as 
for the horfemen and chariots it is faid to have fent out, all 
the ‘I’hebaid fown with wheat would not have maintained 
one half of them. ‘Thebes, at leaft the ruins of the temples 
called Medinet Tabu, are built in a long ftretch of about a 
mile broad, moft parfimonioufly chofen at the fandy foot of 
the mountains. he Horti Pen/files, or hanging gardens, 
were furely formed upon the fides of thefe hills, then fup- 
plied with water with mechanical devices. ‘Lhe utmott is 
done to {pare the plain, and with great reafon ; for all the 
{pace of ground this ancient city has had to maintain its my- 
riads of horfes and men, isa plain of three quarters of amile 
broad between the town and the river, upon which plain the 
weter rifes to the heioht of four and five feet.’ All this 
pretended populoufnefs of ancient Thebes I therefore believe 
to be fabnlous.’’ 

Mr Bruce, after examining the ground on which Thebes 
is fuppofed to have ftood, thinks that it had no walls, and 
that confequently Homer’s fory of its having an hundred 
gates is mifunderftood. The mountains of the Thebaid 
ftand clofe behind the town, not ina ridge, but ftandinz 
fingle, fo that you can go round each of them.. A hundred 
of thefe are faid t6 be hollowed out for fepulchres and other 
purpofes. ‘Thefe, he thinks, were the hundred gates of 
Homer ; in proof of this they are ftill called by the natives 
Beeban el Meluke, ** the ports or gates of the kings.” 

All that is faid of Thebes by poets or hiftorians after the 
cays of Homer is meant of Diofpolis, which was built by 
the Greeks long after Thebes was deftroyed, as its name 
teftifies ; though Diodorus fays it was built by Bufiris. » It 
was on the eaft fide ot the Nile, whereas ancient Thebes was 
on the weft, though both are cénfidered as one city ; and 
Strebo fays, that the river runs through the middle of 
‘Thebes, by which he means between Old Thebes and Di- 
ofpolis. 

THEFT, or simpre varceny, is “ the felonious taking 
and carrying away of the perfonal goods of another.” ‘This 
offence certainly commenced then, whenever it was that the 
bounds of property, or laws of meum and tuum, were efta- 
blithed. How far fuch an offence can exift in'a flate of na- 
ture, where all things are held to be common, is a queftion 
that may be f{olved with very little difficulty. The difturb- 
ance of any individual in the occupation of what he has 
feized to his prefent ufe, feems to be the only offence of this 
kind incident to fuch a ftate. But, unqueflisnably, in fo- 
cial communities, when property is eflablifhed, any violation 
of that property is {ubje& to be punifhed by the laws of 
fociety ; thouzh how far that punifhment fhould extend is 
matter of confiterable doubt. 

By the Jewith law it wes only punifhed with a pecuniary 
fine, and fatisfaGtion to the party injured ; and in the civil 
law, till fome very late conftitutions, we never find the pu- 
nifhment capital. The laws of Draco at Athens punithed it 
with death: but his laws were faid to be written with blood; 
and Solon afterwards changed the penalty to a pecuniary 
mulét, And fo the Attic laws in general continued ; ex- 
cept that once, in a'time ot dearth, it was made capital to 
break into a garden ard fteal figs: but this law, and the in- 
formers againft the offence, grew fo odious, that from them 
al! malicious informers were {tyled /ycophunts ; a name which 
we have much perverted trom its original meaning.. From 
thefe examples, as well as the reafon of the thing, many 
Jearned and {crupulous men have queftioned the propriety, 
af not law!ulnefs, of infli€ting capital purifment for fimple 
heft. And certainly the natural punifhment for injuries to 
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property feems to be the lofs of the offender’s own proper. 
ty ; which ought to be univerfally the cafe, were all mens 
fortunes equal. But as thofe who have no property them- 
felves are generally the moft ready to attack the property of 
others, it has been found neceffary, infead of a pecuniary, 
to fubftitute a corporal punifhment ; yet how far this cor- 
poral punifhment ofght to extend, is what has occafioned 
the doubt. Sir Thomas More and the Marquis Becéaria, 
at the diftance of more than two centuries, have very fen- 
fibly propofed that kind of corporal punifhment which ap- 
proaches the neareft to a pecuniary fatista&ion, viz. a tem- 
porary imprilonment, with an obligation to labour, firft for 
the party robbed, and afterwards for the public, in works of 
the moft flavifh kind; in order to oblige the offender to re- 
pair, by his induftry and diligence, the-depredations he has 
committed upon. private property and public order. But, 
notwithftanding all the remonftrances of fpeculative politi- 
cians and moralifts, the punifhment of theft fill continues 
throughout the greate® pert of Europe to. be capital: and 
Poffendorf, together with Sir Matthew Hale, are of opi- 
nion that this muft always be referred to the prudence of 
the legiflature ; who are to judje, fay they, when crimes 
are become fo enormous as to require fuch fanzuinary’ re- 
ftritions. Yet both thefe writers agree, that fuch punifh- 
ment fhould be cautioufly inflicted, and never without the 
utmoft neceflity. 

The-Anglo Saxon laws nominally punifhed the/t’ with 
death, 1f above the -value of twelvepence: but the cri- 
minal was permitted to redeem his lite by a pecuniary 
raniom ; as, among their anceftors the Germans, by a fated 
number of cattle. But in the oth year of Henry I. this 
power of redemption was taken away, and all! perfons guilty 
of larceny above the value of twelvepence were direéted to 
be hanged 5 which law continues in force to this day. For 
though the inferior fpecies of the't, or petit larceny, is onl 
punithed by whipping at comn.on law, or (by ftat. 4 Geo. T. 
c. 11.) may be extended to tranfportation for feven years, -as 
is allo exprefsly dire€ted in the cate of the Plate-glafs Com- 
pany; yet the punifhment of grand larceny, or the flealing 
above the value of twelvepence (which '{um was the fland- 
ard in the time of king Athelftan, 800 years ayo), is at com- 
mon law regularly death: which, confidering the great in 
termediate alteration in the price or denomination of mo- 
ney, 1s undoubtedly a very rigorous conftitution; and made 
Sir Henry Spelman (above a century fince, when money 
was at twice its prefent rate) complain, that while every 
thing elfe was rifen in its nominal value, and become dearer, 
the life of man had continually grown cheaper. It is true, 
that the mercy of juries will often make them ftrain a point, 
and bring in larceny to be under the value of twelvepence, 
when it is really of much greater value: but this, though 
evidently juftifiable and proper when it only reduces the pre- 
{ent nominal value of money to the ancient ftandard, is other- 
wile a kind of pious perjury, and does not at all excule our 
common law in this reipeét frem the imputation of feverity, 
but rather ftronjly confefles the charge. It is likewife true, 
that by the merciful extenfions ot the benefit of cleryy by 
our modern flatute-law, a perfon who commits a fimple lar- 
ceny to the value of thirteen pence or thirteen hundred 
p unds, though guilty of a capital offence, fhall be excufed 
the pains of death; but this is only for the firft offence. 
And in many cafes of fimple larceny the benefit of clerey 
is taken away by ftatute: as from horie-ftealing in the prin- 
cipals and acceflories both befare and after the fact ; thett 
by great and notorious thieves in Northumberland and Cum. 
berland ; taking woollen cloth from off the tenters, or li- 
nens, fuftians, calicoes, or cotton goods, from the place of 
manufacture (which extends, in the laft cafe, to cog af. 
fitters, 


Pheft 


Sas ay 


fifters, procurers, buyers, and receivers); felonioufly driving 


away, or otherwife fealing one or more fheep or other cattle 
obald. AA SRI ee ait § 
_, fpecified in the a&s, or killing them with incent to fteal the 


whole or any part of the carcafe, or aiding or afffting there- 
in; thefts on navigable rivers above the value of forty fhil- 
lings, or being prefent, aiding and affifting thereat; plunger- 
ing veflels in diftrefs, or that have fuffered fhipwreck; iteal- 
ing letters fent by the polt; and alfo ftealing deer, hares, 
and conies, under the peculiar circumftances mentioned in 
the Waltham black a@&. Which additional feverity is ow- 
ing to the great malice and mifchief of the theft in fome of 
thefe infances ; and, in others, tothe difficulties men would 
otherwife le under to preferve thofe goods, which are fo 
eafily carried off. Upon which laft principle the Roman 
law puniflied more feverely than other thieves the Abigei or 
ftealers of cattle, and the Ba/nearii or fuch as ftole the 
clothes of perfons who were wafhing in the public baths ; 
both which conftitutions feem to be borrowed from the laws 
of Athens. And, fo too, the ancient Goths punifhed with 
unrelenting feverity thefts of cattle, or of corn that was 
reaped and left in the field: fuch kind of property (which 
no-human induftry can fufficiently guard) being efleemed 
under the peculiar cuftody of heaven. 

Txerr-Bote (from the Saxon theof, i.e. fur, and bete, 
compenfatis ), is the receiving of a man’s goods again from a 
thief, after ftolen, or other amends not to profecute the fe- 
lon, and to the intent the thief may efcape; which is an of- 
fence punifhable with fine and imprifonment, &c. 

THELIGONUM, in botany: A genus of plants be- 
longing to the clafs cf monecia, and order of polyandria ; and 
in the natural fyftem ranging under the 53d order, Scabride. 
The male calyx is bifid; there is no corolla; the ftamina 
are generally 12. ‘The female calyx is alfo bifid; there is 


no coralla ; only one piftil; the capfule is coriaceous, unilo- 
cular, and monofpermous, ‘There is only one fpecies, the 


Cynocrambe, which is indigenous in the fouth of Europe. 

THEME, denotes the fubje& of an.exercife for young 
ftudents to write or compofe on. ; 

THEMISON, a phyfician of Laodicea, a difciple of Af- 
clepiades. He founded the methodié feét, with a view to 
the more eafily teaching and pra@tifing the art of medicine. 
(Sec Menicinz, n° 37). “‘Themifon gave the firft ac- 
count of diacodium, which was prepared of the juice and 
deco¢tion of poppy-heads and honey. He invented a pur. 
ging medicine called Aeira. 

THEMISTIUS, an ancient Greek orator and philofo- 
pher, a native of Paphlagonia, who flourifhed in the 4th 
century. He had great intereft and favour with the empe- 
rors in his time, and though a heathen, was of a very tole- 
rating fpirit. He taught for mary years at Conftantinople, 
of which city he was made prefect by Julian and 'Theodo- 
‘ius; and lived te be exceeding old. More than 30 of his 
orations are ftill extant, befide commentaries on feveral parts 
of Arifotle’s works. , 

THEMISTOCLES, the renowned Athenian admiral, 
general, and patriot, who gained the battle of Salamis 
ayainft the Perfians. Being banifhed his country. by his un- 


grateful fellow-citizens, he fled to Artaxerxes king of Per- 


fia: but, in order to avoid taking up arms againft his coun- 
try, he flew himfelf, 464 B.C. See Arica, n° 76, et feq. 
THEOBALD (Lewis), the fon of an‘attorney at Sit- 


tingbourn in Kent, was a well-known writer and critic in» 


the early part of the prefent century. _He engaged ina 
paper called the Cen/for, pudlifhed in Mift’s Journal, where- 


in, by delivering his opinions with too little referve con- 


cerning fome eminent wits, he expofed himfelf to their re- 
fentment. Upon the publication of Pope’s Homer, he prai- 
fed it in terms of extravagant admiration, yet afterwards 
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thought proper to abufe it as earneftly ; for which 


firft made him the hero of his Dunciad, thoush he after- 
ward laid him afide for another. Mr Theobald not only ex-+y, 


pofed himfelf-to the lathes of Pope, but waged war with Mr aed 


Dennis, who treated. him more reughly, though with lefs 
fatire. He neverthelefs publifhed an edition of Shakelpeare, 
in which he correéted, with great pains and ingenuicry, many 
faults that had crept inte that poet’s writings. This edi- 
tion is fill in great efteem; being in general preferred to 
thofe publifhed by Pope, Warburton, and Hanmer. He alfo 
wrote fome plays, and tranflated others from the ancients. 
‘“LTHEOBROMA, in botany: A genus of plants belong- 


‘ing to the clafs of polyadelphia, and order of pentandria; and 


in the natural fyftem ranging under the 37th order, Colum- 
nifere. The calyx is triphyllous; the petals, which are 
five in number, are vaulted and two-horned ; the nectarium 
is pentaphyllous and regular; the ftamina grow from the 
neCtarium, each having five anthere. "There are three fpe- 
cies ; the cacao, guazuma, aud angufla. 

The cacao, or chocolate tree, we fhall defcribe in the 


words of Dr Wright:  Inall the French and Spanith iflands 7 ondoz 
and fettlements in the warmer parts of America, the choco. Medica? 


late tree 1s carefully cultivated. ‘This was formerly the cafe 
alfo in Jamaica ; but at prefent we have only a few ftrag- 
gling trees left as monuments of our indolence and bad po- 
licy. 

te This tree delights in fhady places and deep valleys. It 
is feldom above zo feet hizh. ‘T’he leaves are oblong, large, 
and pointed. ‘The flowers fpring from the trunk and large 
branches ; they are fmall, and pale red. The pods are oval 
and pointed. The feeds or nuts are numerous, and curiouf- 
ly ftowed in a white pithy fubftance. 

** The cocoa-nuts being gently parched in an iron pot 
over the fire, the external covering feparates eafily. ‘T'he 
kernel is levigated on a fmooth ftone; a little arnotto is 
added, and with a few drops of water is reduced to a mafs, 
and formed into rolls of one pound each. This fimple pre- 
paration is the moft natural, and the belt. It is in daily 
ufe in moft families in Jamaica, and feems well adapted for 
rearing of children.” See CHoco.are. 

THEOCRACY, in matters of government, a ftate go- 
verned by the immediate dire€tion of God alone: fuch was - 
the ancient government of the Jews before the time of 
Sanl. 

THEOCRITUS, the father of paftoral poetry, was 
born at Syracufe in Sicily. 'I'wo of his poems-afcertain his 
age ; one addrefled to Hiero king of Syracufe, who began 
his reign about 275 years before Chrift ; and the other to 
Ptolemy Philadelphus king of Egypt. Hiero, though a 
prince diftinguifhed in arms and political wifdom, does not 
feem to have been a patron of learning. This is fuppofed ' 
to have given birth to the 16th Idyllium. From Syracufe 
‘Theocritus went to Alexandria, where he fees to have ° 
found a munificent patron im Ptolemy Philadelnhus, if we 
may judge from the panegyric which he compofed on that 
prince (the 17th Idyllium). It has been faid that Theocri- 
tus was ftrangled by Hiero, but we have not found evidence - 
of this. 

‘The-compofitions of this poet are diftingwifhed, among 
the ancients, by the name of /dy//iums, in order to exprefs : 
the {mallnefs and variety of their natures: they would now 
be called Mifce/lanies, or Poems on feveral Occafions. ‘The 
firft nme and the eleventh are confefled to be true paftorals, 
and hence 'heocritus has ufually paffed for nothing more 
than a paftoral poet ; yet he is maniteltly robbed of a great : 
part of his fame, if his other poems have not their proper 
laurels. For though the greater part of his Idylliums can.: 
not be called the fongs of fhepherds, yet they have certainly 
2- their< 
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Theodollic, thelr refpe m 
“heodore. ¢: i i 
eosert fidered as the foundation of his credit; upon this clai 


mo 


ive merits. His paftorals ought to be con- 
-he will be admitted for the finifher as well as the inventor of 
his art, and will be acknowledged to have excelled all his 
imitators as much as otiginals ufually do their copies. 

The works of this poet were firft publifhed in folio by 
Aldus Manutius at Venice in 1495. A more elegant and 

_correét edition was printed by Henry Stephens et Paris in 
1566. An edition was publifhed at Leipfic in 1765, with 
waluable notes by the learned Reifke. But what will moft 
highly gratify the admirers of paftoral poetry, is an edition 
publifhed in 1740, 2 vols 4to, by Mr ‘Thomas Warton. It 
is accompanied by the fcholia of the beft editors, and the 
different readings of 15 MSS. 

THEODOLITUE, a mathematical inftrument for meafu- 
ring heights and diftances. See Geometry, p. 670. 

THEODORE, king of Corfica, baron Nieuhoff in the 
county of La Marc in Weftphalia. He had his education 
in the French fervice, and afterwards went to Spain, where 
he received fome marks of regard from the duke of Riperda 
and cardinal Alberoni; but being of an unfettled difpofi- 
tion, he quitted Spain, and travelled into Italy, England, 
and Holland, in fearch of fome new adventure. He at lait 
fixed his attention on Corfica, and formed the fcheme of 
rendering himfelf fovereign of that ifland. He was a man 
of abilities and addrefs; and having fully informed himfelf 
of every thing relating to Corfica, went to ‘l'unis, where he 
fell upon means to procure fome money and arms; and then 
went to Leghorn, from whence he wrote a letter to the 
Corfican chiefs Giafferi and Paoli, offering confiderable af- 
fiftance to the nation if they would eleé&t him as their fove- 
reign. This letter was configned to Count Domenico Riva- 
rola, who ated as Corfican plenipotentiary in Tufcany ; 
and he gave for an{wer, that if Theodore brought the affift- 
ance he promifed to the Corficans, they would very willing- 
ly make him king. 

Upon this he, without lofs of time, fet fail, and landed at 
“T'avagna in the fpring of the-year 1736. He was a man of 
a very ftately appearance, and the Turkifh drefs he wore 
added to the dignity of his mien. He had a few attendants 
with him ; and his manners were fo engaging, and his of- 
fers fo plaufible, that he was proclaimed king of Corfica 
before Count Rivarela’s difpatches arrived to inform .the 
chiefs of the terms upon which he had agreed. He brought 
with him about 1000 zequins of ‘l’unis, befide fome arms 
and ammunition, and made magnificent promifes of foreign 
affiftance ; whence the Corficans, who were glad of any 
fupport, willingly gave into his fchemes. ‘Theodore’ in- 
ftantly affumed every mark of royal dignity. He had his 
guards and his officers of ftate; he conferred titles of ho- 
nour, and ftruck money both of filver and copper. The 
filver pieces were few in number, and can now hardly be 
met with; the copper coins have on one fide ‘I’. R. that 
is, ** Theodorus Rex,’? with a double branch crofled, and 
round it this infcription, Pro sono puBtico Re. Go. that 
is, ‘ For the public good of the kingdom of Corfica:” on 
the other fide is the value of the piece; Cingue folidi, or five 
fous. 

The Genoefe were not a little confounded with this un- 
expected adventurer. They publifhed a violent manifelto 
againft Theodore, treating him with great contempt; but 


at the fame time fhowing they were alarmed at his appear-- 


ance. ‘l'heodore replied, in a manifefto, with all the calm- 


nefs and dignity of a monarch ; but after being about eight 
months in Corfica, perceiving that the people began to cool 
in their affeGtions towards him, he afflembled his chiefs, and 
declared he would keep them no longer in a itate of uncer- 
tainty, being determined to feck in perfon the fupport he fo 
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long expected, ' He fettled an adminiftration during his ah- Theodé 
ferce, recommended unity in the {trongeft terms, and left Theadsy 
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the ifland with reciprocal affurances of fidelity and affection. 
He went to Halland, where he was fo fuccefsful as to ob- 
tain credit from feveral rich merchants, particularly Jews, 
who trufted him with cannon and other warlike ftores to a 
great value, under the charge of a fupercargo. With thefe 
he returned to Corfica-in 1739; but by this time the 
French,-as auxiliaries to the Genoefe, had become fo power- 
ful in the ifland, that though Theodore threw in his fup- 
ply of warlike ftores, he did not incline to venture his per- 
fon, the Genoefe having fet a high price ou his head. He 
therefore again departed; and after many unavailing at- 
tempts to recover his crown, at length chofe for retirement 
a country where he might enjoy the participation of that 
liberty which he had fo vainly endeavoured to give his Cor- 
ficans; but his fituation in England by degrees grew 
wretched, and he was reduced fo low as to be feveral years 
before his death a prifoner for .debt in the King’s Bench. 
At length, to the honour of fome gentlemen of rank, a 
charitable contribution was fet on foot for him in the year 
1753. Mr Bofwell obferves, that Mr Horace Walpole ge- 
neroufly exerted himfelf for the unhappy Theodore, and 
wrote a paper in The World with great. elegance and hu- 
mour, {foliciting a contribution for the unhappy monarch 
in diftrefs, to be paid to Mr Robert Dodfley bookfeller, as 
lord high treafurer. This brought him a very handfome 
fum, and he was fet at liberty. ‘Chat gentleman adds, that 
Mr Walpole has the original deed, by which Theodore 
made over the kingdom of Corfica in fecurity to his credi- 
tors, and that he has alfo the great feal of the kingdom. 
Theodore died in 1756, and was buried in St Anne’s 
churchyard, Weftminfter; where, in 1757, a fimple una- 
dorned monument of marble was erected to his memory by 
a gentleman, with an in{cription ; which, after mentioning 
fome of the above particulars, concludes with the following 
lines : 
The grave, ‘great teacher, to a level brings 
Heroes and beggars, galley-flaves and kings ; 
But ‘Theodore this moral learn’d ere dead, 
Fate pour’d its leffon en his living head, t 
Beftow’d a kingdom and deny’d him bread. 
‘Theodore left a fon, who was an accomplifhed gentleman. 
THEODORET, bifhop of St Cyricus in Syria, in the 
4th century, and one of the moft learned fathers of the 
church, was born in the year 386, and was the difciple of 
Theodorus Mopfueftia and St John Chryfoftom. Having 
received holy orders, he was with difficulty perfuaded to 
accept of the bifhopric of St Cyricus, about the year 420. 
He difcovered great frugality in the expences of his table, 
drefs, and furniture, but {pent confiderable fums in impro- 
ving and adorning the city of Cyricus. He eretted two 
large bridges, public baths, fountains, and aquedutts, and 
laboured with great zeal and fuccefs in his diocefe. Yet his 
zeal was not confined to his owa church: he went to preach 
at Antioch and the neighbouring towns ; where he became 
admiredéfor his eloquence and learning, and had the happi- 
nefs to convert multitudes of people. He wrote in favour of 
John of Antioch and the Neftorians, againft Cyril’s ‘T'welve 
Anathemas; he afterwards attacked the opinions of Nefto- 
rius, and was depofed in the fynod held by the Eutychians 
at Ephefus; but was again reftored by the general coun- 
cil of Chalcedon, in which he was prefent, in 451. It 
is thouzht that he died foon after ; though others fay that 
he lived till the year 457. There are {till extant Theo- 
doret’s excellent Commentary on St Paul’s Epiftles, and on 
feveral other books of the Holy Scriptures. 2. His Ec- 
clefiaftical Hiftory from the time of Arius to Theodofius 
the 


bodofius, 


sOzony-. 
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the Younger, 3, The hiftory of the famous Anchorites of 
his time. 4. Epittles. 5. Difcourfes on Providence. And, 
6, An excellent treatife againft the Pagans, intitled, De Cu- 
randis Gresorum Affedibus ; and other works, ‘The bett 
ecition of all which is that of Father Sirmond in Greek and 
Latin, in 4 vols folio. 

THEODOSIUS I. called the Great, was a native of 
Spain. ‘ihe valour he had fhown, and the great fervices 
he had done to the empire, made Gratian, attacked by the 
Coths and Germans, to admit him as a partner in the go- 
vermment. He received the purple in 379, aged 43. See 
CONSTANTINOPLE, n° 77— 88. 


THEOGONY, formed from @cos God, and yon genitura, 
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WS a Greek word (Gory), and fignifies that {cience 
i which treats of the being and attributes of God, his 
relations to us, the difpenfations of his providence, his will 
with refpe& to our aétions, and his purpofes with refpe& to 
our end. The word was firft ufed to denote the fyftems, 
or rather the heterogeneous fables, of thofe poets and philo- 
fophers who wrote of the genealogy and exploits of the 
gods of Greece. Hence Orpheus, Mufeus, Hefiod, Phe- 
recydes, and Pythagoras, were called theologians ; and the 


E aur. i 


“feed, offspring,” that branch of the heathen theology Theogn's, 
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which taught the genealogy of their gods. 

Hefiod gives us the ancient theogony, in a poem under 
that title. Among the mof ancient writers, Dr Burnet 
obferves, that theogony and cofmogony fignified the fame 
thing. In effeét, the generation of the gods of the ancient 
Perfians, fire, water, and earth, is apparently no other than 
that of the primary ¢lements. 

THEOGNIS, an ancient Greek poet of Megara in A- 
chaia, flourifhed about the s9th Olympiad, 144 B, C. 
We have amoral work of his extant, containing a fum- 
mary of precepts and refleétions, ufually to be found in the 
colle&tions of the Greek minor poets. 
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tic and {cientific manner; and the church has ordained, that 
no man fhall be admitted to the office of a preacher of the 
gofpel who has not attended a regular courfe of fuch the- 
ological lectures. 

It mu not, however, be fuppofed, that, by merely liften- 
ing to a courie of le€tures however able, any man will be- 
come an accomplifhed divine. The principles of this feience 
are to be found only inthe word and works of God; and he 
who would extra& them pure and unfophifticated, muft dig 


for them himfelf in that exhauftlefs mine. To fit a man for piasaia 
this important inveftigation, much previous knowledge is re- knowledge 
quifite. He mutt fiudy the works of God {cientifically Hae yhoa 
before he can perceive the full force of that teftimony which Ian ok 
they bear to the power, the wifdom, and the goodnefs of this ttudy- 


fame epithet was given to Plato, on account of his fublime 
f{peculations on the fame fubjeét. Tt was afterwards adopt- 
ed by the earlieft writers of the Chriitian church, who 
ftyled the author of the apocalypfe, by way of eminence, 
é Georoyos, the Divine. 
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Although every pagan nation of antiquity had fome 
tutelary deities peculiar to itfelf, they may yet be confidered 
as having all had the fame theology, fince an intercommuni- 
ty of gods was univerfally admitted, and the heavenly bodies 
were adored as the dit majorum gentium over the whole earth. 
This being the cafe, we are happily relieved from treating, 
in the fame article, of the truths of Chriftianity and the 
fictions of paganifm, as we have elfewhere traced idolatry 
from its fource, and fhewn by what means * the foolifh 
hearts of men became fo darkened that they changed the 
glory of the incorruptible God into an image made like to 
corruptible man, and to birds, and four-footed beafts, and 
creeping things.” See PorytTHeism. 

The abfurdities and inconfiftency of the pretended reve- 
lation of the Arabian impoftor have been fufficiently expofed 
under the words Atcoran and Manomeranism ; fo that 
the only theology of which we have to treat at prefent is 
Chriflian theology, which comprehends that which is com- 
monly called natural, and that which. is revea/ed in the 
fcriptures of the Old and New Teftaments. Thefe taken to- 
gether, and they ought never to be feparated, compofe a 
body of feience fo important, that in comparifon with it all 
other fciences fink into infignificance; for without a com- 
petent knowledge of the attributes of God, of the feveral 
relations in which he ftands to us, and of the ends for which 
we were created, it is obvious that we muit wander through 
life like men groping in the dark, ftrangers to the road on 
which we are travelling, as well as to the fate awaiting us at 
the end of our journey. REP OMA: 

But if this knowledge be neceffary to all Chriftians, it is 
doubly fo to thofe who are appointed to feed the flock of 
Chrift, and to teach the ignorant what they are to believe, 
and what to do, in order to werk out their own falvation. 
‘Lhe wifdom and piety of our anceftors have accordingly 
founded profefforfhips of theology in all our univerfities, 


where the principles of our religion are taught in a fyftema- 
Vow. XVIII. Part IL. 


their author. Hence the neceffity of a general acquain- 
tance with the phyfical and mathematical {ciences before a’ 
man enter upon the proper ftudy of theology, for he will 
not otherwife obtain juft and enlarged conceptions of the God 
of the univerfe. See Puysics, n° rts. 

But an acquaintance withthe phyfical and mathematical 
{ciences is not alone a fufficient preparation for the fludy of 
theolory. Indeed it is poffible for a man to devote himfelf 
fo wholly to any of thefe fciences, as to make it counteract 
the only purpofes for which it can be valuable to the divine ; 
for he who is conftantly immerfed in matter, is apt to fufpeét 
that there is no other fubftance ; and he who is habituated 
to the routine of geometrical demonftration, becomes in 
time incapable of reafoning at large, and eftimating the 
force of the various degrees of moral evidence. To avert 
thefe untoward confequences, every man, before he enter 
upon the fludy of that fcience which is the fubje& of the 
prefent article, fhould make himfelf acquainted with the 
principles of logic, the feveral powers of the human mind, 
and the different fources of evidence; in doing which he 
will find the greateft affiftance from Bacon’s Novum Organum, 
Locke’s Effay on the Human Underflanding, Reid’s Effays on 
the Intelle@ual and A&ive Powers of Man, and 'Tatham’s 
Chart and Scale of Truth, Thefe works, of which the 
young ftudent ought to make himlelf mafter, will teach him 
to think juftly, and guard him againft a thoufand errors, 
which thofe who have not laid fuch a foundation are apt to 
embrace as the truths of God. 

_The man who propofes to ftudy theology ought to have 
it in view, as the ultimate end of his labours, to impart to 
others that knowledge which he may procure for himfelf. 
‘¢ Amongft the many marks which diftineuifh the Chrifian 


philofopher from the Pagan, this (fays a learned writer *) is * Wartur- 


one of the moft ftriking—the Pagan fought knowledge in ator. 
felfith way, to fecrete it for his own ufe ; the Chri/ian feeks 
it with the generous purpofe (firft in view, though laft ia 
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Introduc- execution) to impart it to others, ‘The Pagan philofopher, 
ahi es therefore, having cultivated the art of thinking, proceedstothat 
: of /peaking, in order to difplay his vanity in the dexterous ufe 
of deceit. On the other hand, the Chriflian philofapher culti- 
vates the art of /peaking, for the fole purpofe of. diffemina- 

ting the truth in his office of preacher of the gofpel.’’ 

As every man, before he enters upon the proper ftudy of 
theology, receives, at leaft in this country, the rudiments of 
a liberal education, it may perhaps be fuperfluous to mention 
here any books as peculiarly proper to teach him the art of 
fpeaking : we canhot however forbear to recommend to our 
ftudent the attentive perufal of Quintilian’s /nflitutions, and 
Dr Blair’s LeGures on Rhetoric and the Belles Lettres. A fa- 
miliar acquaintance with thefe works will enable him, if he 
be endowed by nature with talents fit for the office in which 
he propofes to engage, to exprefs his thoughts with corre@- 
nefs and elegance ; ‘* without which, it has been well obfer- 
ved, that {cience, efpecially in a clergyman, is but learned 
lumber, a burden to the owner, and a nuifance to every body 
elfe,”? 

No man can proceed thus far -in the purfuits of general 
fcience without having been at leaft initiated in the learned 
languages ; but he who intends to make theology his pro- 
feffion fhould devote himfelf more particularly to the ftudy 
of Greek and Hebrew, becaufe in thefe tongues the origi- 
nal feriptures are written. By this we do not mean to in- 
finuate that it is neceflary fer the man whofe views afpire 
no farther than to the office of pattor of a Chriflian con- 
gregation, to make himfelf a profound critic in either of 
thefe ancient languages. The time requifite for this purpofe 
is fo long, that it would leave very little for other itudies of 
infinitely more importance to him, whofe proper bufinels it is 
to inftra& the ignorant in thofe plain and fimple truths 
which are fufficient to guide all men in the way to falva- 
tion. Still, however, it is obvious, that he who is incapable 
of confulting the original {criptures, muft reft his faith, not 
upon the fure foundation of the word of God, but upon the 
credit of fallible tranflators; and if he be at any time called 
upon to vindicate revelation againft the {coffs of infidelity, he 
will have to ftruggle with many difficulties which are eafily 

P folved by hima who is matter of the original tongues. 
Cautionsto The ftudent having laid in this ftock of preparatory 
be obferved knowledge, is now qualified to attend with advantage the 
Ee phen theological leGtures of a learned profeflor; but in doing this, 
el at «he fhould’be very careful neither to admit nor reject any 
profeffor, thing upon the bare authority of his mafter. Right prin- 

ciples in theology are of the utmoft importance, and can 
reft upon no authority inferior to that of the word of God. 
On this account we have long been of opinion, that a pro- 
feflor cannot render his pupils fo much fervice by a fyfte- 
matical courfe of le€tures, as by direCting their ftudies, and 
pointing out the road in which they may themfelves arrive 
in the fhorteft time at the genuine fenfe of the facred {crip. 
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tures. In this opinion we have the honeur ta agree with Preli 
the ableft leQurer § in theology that we have ever heard, 4), Di 
The authors of all fyftems are more or ‘lefs prejudiced in Pes 
behalf of fome particular and artificial mode of faith. Pe, 
therefore; who begias with the ftudy of them, and after- Aiba. 
wards proceeds to the facred volume, fees with a jaundiced.p Abend 
eye every text fupporting the peculiar tenets of his firft 
matter, and ats as -abfurd a part as he who triés not the 
gold by the copel, but the copel by the gold. Before our 
young divine, therefore, fit down to the ferious perufal of 
any one of thofe in/titutes or bodies of theology which abound 
in all languages, and even before he read that which the 
nature of our work compels us to lay before him, we beg 
leave, with the utmoft deference to the {uperior judgment of 
our more learned readers, to recommend to his confideration q 
the following | 


PRELIMINARY Directions For THE Srupy oF 
TuHEeorocy. ; 


Curistran theology is divided into two great parts, itubel cuca i 
and revealed; the former comprehending that which may theolog i 
be known of God from the creation of the world, even hig4ivided ir 
eternal power and Godhead; the latter, that which is dif.t? ‘9? | 
covered to man nowhere but in the facred volume of the’ | 
Old and New Tettaments. t i 

Concerning the extent of natural theology many opi- Piet cil 
nions have been formed, whilft fome have contended that ciples o 
there is no fuch thing. Into thefe difputes we mean. not theology) 
at prefent to enter. We believe that one of them could {roms 
have had no exiffence among fober ud enlightened me ae 

mong a vhtene n, 
had the contending parties been at due pains to define with 
accuracy the terms which they ufed. Whatever be the 
origin of religion, which we have endeavoured to afcertain 
elfewhere (fee Rericion, n° 6—1 7.), it is. obvious, that no 
man can receive a written book as. the word of God till he be 
convinced by fome other means that God exifts, and that 
he is a Being of power, wifdom, and goodnefs, who watches 
over the conduét of his creature man. If the progenitor 
of the human race was inftruéted in the principles of reli 
gion by the Author of his being (a fact of which it is diffi. 
cult to conceive how a confiltent theift can entertain a 
doubt), he might communicate to his children, by natural 
means, much of that knowledye which he himfelf could not 
have difcovered had he not been fupernaturally enlightened. 
Between illuftrating or proving a truth which is already 
talked of, and making a difcovery of what is wholly un. 
known, every one perceives that there is an imment(e dif- 
ference (A). g 

‘To beings whofe natural knowledge originates wholly To the 
from fenfation, and whofe minds cannot, but by much dif. carlieft 
cipline, advance from fenfe to {cience, a long feries of gayporss E 
velations might be neceflary to give them at. firft jult notions et Mee 
of God and. his attributes, and to enable them to perceivetions. 

the 
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A) The difcriminating powers of Ariftotle will not be queftioned ; and in the following extra& made by Cicero from. 
fome of his works which are now loft, he expreffes our ientiments om this important fubje& with his ufual precifion : 
-——“ Preclare ergo Ariftoteles, s1 ESsENT, inquit, qui fub terra femper habitaviffent, bonis, et illuftribus domiciliis, que 
effent ornata fignis atque piCturis, inftruétaque rebus iis omnibus, quibus abundant ii, qui beati putantur,. nec tamen. 
exiflent unquam fupra terram: ACCEPISSENT AUTEM FAMA ET AUDITIONE, ESSE QUODDAM NUMEN, ET VIM DEORUM " 
deinde aliquo tempore, patefactis terra faucibus, ex illis abditis fedibus evadere in hxc loca, que nos incolimus, atque 
exire potuiffent : cum repente terram, et. maria, coclumque vidiffent: nubium magnitudinem, ventorumque vim cognovif- 
fent, ad{pexiflentque folem, ejufque tum magnitudinem, pulchritudinemque, tum etiam efficientiam cognoviffent, quod is 
diem efftceret, toto ccelo luce diffufa: cum autem terras nox opacaflet, tum ccelum totum cernerent aftris diftinGtum et 
ornatum, lunaque luminum varietatem tum crefcentis, tum fenefcentis, eorumque omnium ortus et occaius, atque in 
omni eternitate ratos, immutabilefque curfus: hec cum viderent, PROFECTO ET ESSE DEOQS, et HEC TANTA OPERA 


DEORUM sse arbitrarentur.” De Nat. Deorum, lib. ii, § 37. 


From 
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plimi- the relation between the effeét and its caufe, fo as to infer 
pP'tec-by the powers of their own reafog the exiftence of the 
sons. < . \ 
Creator from the prefence of his creatures. Such revela- 
tions, however, could be fatisfactory ouly to thofe who im- 
mediately received them. Whenever the Deity has been 
pleafed by fupernatural means to communicate any informa- 
tion to man, we may be fure that he has taken effectual care 
to fatis'y the perfon fo highly favoured that his underftand- 
ing was not under the influence of any illufion ; but fuch 
a perfon could not communicate to another the knowledge 
which he had thus received by any other means than an 
addrefs to his rational faculties. No man can be required 
to believe, no man indeed can believe, without. proof, that 
another, who has no more faculties either of fenfation or 
intelle& than himfelf, has obtained information from a fource 
to which he has no poffible accefs. An appeal to miracles 
would in this cafe ferve no purpofe ; for we muft believe 
in the exiftence, power, wifdom, and juftice, of God, be- 
fore a miracle can be admitted as evidence of any thing but 
the pewer of him by whom it is performed. See Miracre. 
bd yet It is therefore undeniable that there are fome principles 
By bepro- of theology which may be called natura/; for though it is 
ry ter™* in the higheft degree probable that the parents ef mankind 

natural : 5 & ; : 
neiples. received all their theological knowledge by /upernatural 
means, it is yet obvious that fome parts of that knowledge 
muft have been capable of a proof purely rational, other- 
wife not/a fingle religious truth could have been conveyed 
through the fucceeding generations of the human race but 
by the immediate infpiration of each individual. We indeed 
admit many propofitions as certainly true, upon the fole au- 
thority of the Jewifh and Chriftian {criptures, and we re- 
ceive thefe {criptures with gratitude as the lively oracles 
of God; but it is felfevident that we could not do either 
the one or the other, were we not convinced by natural 
means that God exifts, that he is a Being of goodnefs, 
juitice, and power, and that he infpired with divine wifdom 
the penmen of thefe facred volumes. Now, though it is 
very poflible that no man or body of men, left to themfelves 
from infancy in a defert world, would ever have made a 
theological difcovery ; yet whatever propofitions relating to 
the being and attributes of the firft caufe and the duty of man, 
can be demonftrated by human reafon, independent of writ- 
ten revelation, may be called natural theology, and are of the 
utmoft importance, as being to us the firft principles of all 
religion. Natural theology, in this fenfe of the word, is 
the foundation of the Chriftian revelation ; for without a 
previous knowledge of it, we could have no evidence that 
the {criptures of the Old and New Teftaments are indeed 

ro._ the word of, God. 

atural Our young divine, therefore, in the regular order of his 


Hate ftudies, ought to make himfelf mafter of natural theology be- 

udie 

efore the 
Ctrines 
revela- 

ion. 
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fore he enter upon the important tafle of fearching the ferip- Prelimi- 
tures. On this fubje€t many books have been publifhed in patlreanig 
eur own and other languages; but perhaps there is none SeRiguias, 
more worthy of .attention than the Religion of Nature de- 
lineated by Mr Wollafton(s). It is a work of great merit, 
and bears ample teftimony to its author’s learning andacute- yy 
neis: yet we think it ought to be read with caution, Mr Books re- 
Wollaften’s theory of moral obligation is fanciful and ground.commend- 
lefs ; and whillft we readily acknowledge that he demon-°?: 
ftrates many truths with elegance and perfpicuity, we can- 
not deny that he attempts a proof of others, for which 
we believe no other evidence can be brought than the 
declarations of Chrift and his apoitles in the holy {crip. 
tures. ‘To fupply the defe&ts of his theory of morals, we 
would recommend to the ftudent an attentive perufal of 
Cumberland on the Law of Nature, and Paley’s Elements of 
Moral Philofophy. A learned author * affirms of Cumber-* “arbure 
land, that ‘he excels all men in fixing the true grounds” 
of moral obligation, out of which natural law and natural 
religion both arife;’? and we have ourfelves never read a 
work in which the various duties which a man owes to his 
Maker, himfelf, and his fellow-creatures, are more accurately 
{tated or placed on a furer bafis than in the moral treatife 
of the archdeacon of Carlifle. . 

As Wollafton demonftrates with great perfpicuity, and 
to the abfolute convi€tion of every man capable of feeling 
the force of argument, the being and many of the attributes 
of God, it may perhaps appear fuperfluous to recommend 
any other book on that fubje&. The prefent age, however, 
having, among other wonderful phenomena, witneffed a re- 
vival of the monfter Athei/m, we would advife our ftudent 
to read with much attention Cudworth’s IntelleCtual Syftem, 
and to read it rather in Mofheim’s Latin tranflation than 
in the author’s original Englifh. In the original, though 
many authors are quoted that are now but little known, there 
are very few references to the book, or chapter, or fection, 
from which the quotations are taken. Thefe omiffions are 
{fupplied by the tranflator, who has likewife enriched his 
edition with many valuable and learned notes. It is well 
‘known that Cudworth wrote his incomparable work in con- 
futation of Hobbes’s philofophy ; but initead of confining 
himfelf to the whimfies of his antagonift, which were in a 
little time to fink into oblivion, he took a much wider 
range, and traced atheifm through all the mazes of anti- 
quity, expofing the weaknefs of every argument by which 
fuch an abfurdity had ever been maintained. In exhauit. 
ing the metaphyfical queftions agitated among the Greeks 
concerning the being and perfections of God, he has not 
only given us a complete hiftory of ancient learning, as far 
as it relates to thefe inquiries, but has in fa anticipated 
moft of the fophifms of our modern atheifts, who are by 
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From this paflage it is evident, that the Stagyrite, though he confidered the motions of the heavenly bodies, the ebbing 
and flowing of the fea, and the other phenomena of nature, as affording a complete proof of the being and providence 


of God, did not however fuppofe that from thefe. phenomena an untaught barbarian would di/cover this fundamental 
principle of religion. On the contrary, he exprefsly affirms, that before a man can feel the force of the evidence which 
they give of this important truth, he muft have Hearn of the exiftence and power of God. 

(e) It may not be improper to inform the reader, that Mr Wollafton, the author of the Religion of Nature, was a 


different man from Mr-Woolfton, who blafphemed the miracles of our Saviour. 


The former was a clergyman of great 


piety, and of fuch moderate ambition as to refufe one of the higheft preferments in the church of England when it 
was offered to him; the latter was a layman remarkable for nothing but gloomy infidelity, and a perverfe delire to 


deprive the wretched of every fource of comfort. 


In the mind of the former, philofophy and devotion were happily 
united ; in the mind of the latter, there was neither devotion nor {cience. 


Yet thefe writers have been frequently 


confounded ; fometimes through inadvertence from the fimilarity of their names; and fometimes, we are afraid, delign- 
edly, from a weak and bigotted abhorrence of every fyftem of religion that pretends to have its foundation in reafon and 


in the nature of things. 
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Preiimis no fWeans fuch difcoverers as they are fuppofed to be by 


nary Direc- their illiterate admirers. 


tions. 
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The ftudent having made himfelf mafter of natural thie- 
olozy, and carefully endeavoured to afcertaih its limits, is 
now prepared to enter upon the important taf of fearching 
the {criptures, In doing this, he ought to diveft himfelf 
as much as poffible of the prejudices of education in behalf 
of a particular fyitem of faith, and fit down to the ftudy 
of the facred volume as of a work to which he is an entire 
He ought firft to read it as a moral hiftory -of 
fa&ts and ‘dorines, beginning with the books of Mofes, and 
proceeding through the reft, not in the order ia which they 
are commonly publifhed, but in that in which there is rea- 
fon to believe they were written (fee Scriptures). Ifthe 
be maiter of the Hebrew and Greek languages, he will 
doubtlefs prefer the original text to any verfion; and in 
this perufal we would advife himh to confult no commentator, 
becaufe his object at prefent is not to ftudy the do@rines 
contained in the bible, but merely to difcover what are the 
fubjects of which it treats. Many hiftories of the bible 
have been written; and wee we acquainted with a good 
one, we fhould recommend it #8 a clue to dire& the young 
divine’s progrefs through the various books which compofe 
the facred volume. Stackhoufe’s hiftory has been much ap- 
plauded by fomie, and as much cenfured by others. It is 
not a work of which we can exprefs any high degree of 
approbation ; but if read with attention, it may no doubt 
be ufeful as a guide to ‘the feries of fais recorded in the 
feriptures. Between the Old and New Teéttaments there 
is a great chafm in the hiftory of the Jewith nation; but 
it is fupplied in-a very able and fatisfaGory manner by Dr 
Prideaux, whofe O/d ind New Teffamént conneéted is ote 
of the moft valuable hiftorical works in our own or any other 
language. Shuckford’s Sacred and Profane Hiflory of the 
World connetied is likewife a work of merit, and may be 


read with advantage as throwing light ‘upon many paflages 
of the Old Teftament: bnt this author is not intitled to 
the fame confidence with Prideaux, as his learning was not 
fo great, and his partialities feem to have been greater. 

In thus making himfelf mafter of the hiftory of the Old 
and New Teitaments, the ftudent will unavoidably acquire 
fome general notion of the various doétrines which they 


contain. ‘Thefe it will now be his buliiefs to ftudy more 
particularly, to afcertain the precife meaning of €ach, and 
to diftinguifh fuch as relate to the whole human race, from 
thofe in which Abraham and his pofterity were alone in- 
terefted. He muft therefore travel over the facred volume 
a fecond time ; and {till we would advife him to travel with- 
out a guide. From Walton’s Polyglote bible, arid the large 
colleétion called Critici facri, he may indeed derive much 
affiftance in his endeavours to afcertain thefenfe of a difficult 
text ; but we think he will do well to make little ufe of 
commentators and expofitors, and {till lefs ot fyftem-builders, 
till he has formed tome opinions of his own refpecting the 
leading dodtrines of the Jewifh and Chriftian religions. 

“ Impreffed (fays an able writer). with an awful fenfe of 
the importance of the facred volume, the philofophical di- 
vine will fhake off the bias of Prejudices however formed, 
of opinions however fanGtioned, and of paffions however 
conftitutional, and brins to the ftudy of it the advantage 
of a pute and impartial mind. Inftead of wafting all his 
labour upon a number of minute and leis fignificant parti- 
culars, and of refining away plain and obvious fenfe by the 


will be to inftitate @ theological inqiilry into the yeneral de.24y Dit 


ign of the written word; and from principles fully con- 
taitied and fairly underftood, to illiftrate the trite murere and 
genius of the religious di/penfation in all its parts. He will 
mark the difference between the fitft and fecond covenants,. 
and obferve the conneCtion that fubfilts between them. He 
will trace the temporary economy of the O/d Tefament, and 
weith the nature and intent of the partial covenant with 
the Jews; obferving with aftonifhment how it was made 
mtrodutory of better thing's 'to come: and he will follow 
it through the /aw and the prophets in its wonderful evolu. 
tions, till he fee this vaft and preparatory machitie of provi- 
dence crowned and completed in the eternal gofpel. This 
New Teftament, the lait and ‘beft part of the religious difpen- 
fation, he will purfue through the facred pages of that 
gof{pel with redoubled attention ; contemplating the divine 
foundation oh which it claitis to be built, the fupernatural 
means by which it was executed, and the immortal end 
which it has in view. *” « 

In the courfe of this inquiry into the import of the fa.’ 
cred volume, the ftudent will pay particular attention to 
the circumftances of the age and coltry in which its va. 
rious writers refpectively lived, and to the nature of the 
different /fy/es, analogical and parabolical, in which it is writ- 
ten. He will likewife keep in mind that God, whom 
it claims for its author, is the parént of truth, and that all 
his actions and difpenfations mutt be confiftent with offe an- 
other. He will therefore compare the different paflaces of 
the Old and New. TeRaments which relate to the fanie 
doctrine, or fo the fame event, reafonably con¢luding 
that the bible muft be the bef interpreter of itfelf; and 
though the opinions which he thus fornmis may often be er- 
roneous, they will feldom be dafigerous errors, and ‘may 
eafily be cotreéted by mature reflection, or by confulting 
approved authors who have treated béfore him of the va- 
rious points which have been the fubjeé of his ftudies. Of 
this mode ef proceeding one good contequence will be, that, 
having from the facred fcripturés ‘formed a fy{tem of the 
ology for himfelf, he will afterwards ftudy the fyftems of 
other men without any violent prejudices for or againft them; 
he will be fo much attached to ‘his own opinions as not to. 
telinquifh them in obedience to mere human authority, at 
the fame time that he will be ready to give them up when 
convinced that they ate not well foutided ; and if he have 
read the fcriptures to any good purpofe, he will have ac. 
quired fuch a love of truth as to embrace her wherever fhe 
may be found, whether among Papifts or Proteftants, in. 
the fchool of Arminius or in that of Calvin. 

As we have fuppofed that every man, after having formed 
a theological fyftem of his own, will confult the fyftems of ' 
others, it may perhaps be expected that we fhould here 
recommend thofe which, in our opinion, are moft worthy 
of his attention. 
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To do this, however, would, we appre- Aspray 
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hend, be a very ufgracious interference with the righ’s of fyitems 6 
private judgment. It would be to atrogate to ourfelves adivinitya| 


kind of authority to which, when affumed by others, we 
have cautioned our readers. not to fubmit. But left we 
fhould be. fufpeted of withing te bias the mind of the young 
ftudent toward the fhort fyftem which we are obliged to 
give, we fhall juft obferve, that by the divines of what ig 
called the Arminian /chool, Epifcopius’s Theologie Inflitutios 
wes (¢), Limborch’s. Theologia Chrijtiana, atid Locke’s Rea- 

Sonablenefs 


(c) There is, however, one chapter of this work which. the majority of Arminiaits loudly condemn, Epifcopius acknow- 
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finablenefs of Chriftianity, have lone been held in the tighelt 
efteem ; whilft the followers of Calvin have preferred the 
 Lnfitutiones of their matter, Turretine’s Inflitutio Theologie 
Llen&ica, and Gill's Body of Divinity. ‘Vhis laft work, 
which was publifhed in two vols gto in 1760, has many 
merits and many defects. Its ityle is ¢oarle, impure, and 
tedious; and the author, who was a zealous antipedo-bap- 
tit, and feems to have poffeffed very little fcience, embraces 
every opportunity of introducing the difcriminating tenets 
of his fe&t: but his book is fraaght with profound learn- 
ing, breathes the fpirit of piety, and may be read with ad- 
vantage by every divine who has previoufly formed the out- 
lines of a fyftem for himfelf. 

As the Jewifh and Chriltian difpenfations are clofely link- 
ed together, being 1m truth but parts of one great whole, it 
is impoflible to have an adequate notion of the latter with- 
“out. underftanding the defirn of the former. Now, thouzh 
the Mofaic religion ts nowhere to be learned but in the Old 
Teftament, it may be convenieiit for our fludent, after he has 
formed his own opinions of it from that facred fource, to 
know what has been written on the fubje& by others. Tor 
illuftrating the ritual law, a learned prelate warmly recom- 
mends the Duéor Dubitantium of Maimonides, and Spencer’s 
book entitled De Legibus Hebreorum Ritualibis. Both 
works have undoubtedly preat merit ; but our youns divine 
will do well to read along with them Hermanni Wifi LAEgyp- 
diaca, and Dr Woodward’s Difcousfe on the Worthip of the 
Ancient Egyptians, communicated to the London Society 
of Antiquaries in 1775, where fome of Spencer’s notions 
are fhortly and ably retuted. On the other parts of this 
difpenfation, fuch as the nature of its civil government ; the 
rewards and punifhments peculiar to it (p); its extraordi- 

nary adminiftration by appointed avents, endowed with fu- 
pernatural powers, and with the gifts of miracles and pro- 
pliecy ; the double fenfe in which the latter is fometimes in- 
volved; and the languave confequent to its nature and ufe— 
the reader will find much erudition and ingenuity difplayed 
in the fecond part of Warburton’s Divine Legation of Mojes 
demonfirated. His Lordfhip indeed is fuppofed ‘by many, 
and perhaps jaftly, to have advanced, together with a great 
deal of good fenfe, ‘many paradoxes in his favourite work ; 
but flill that work is entitled to 2 ferious perufal, for it difplays 
preat learnin and genius, and, we believe, the heavieft cen. 
fires have fallen upon it from thofe by whom it was never read. 
Having proceeded thts far in the courfe, the ftudent’s 


Fade in-hext bufinefs fiould be to inquire ferioufly what evi- 
he reali dence there is that the dodtrines which he has fo carefully 


of reve- 


on. 


ftudied were indeed revealed in times paft by God. He 
muft already have perceived, in the nature and tendency of 
the doétrines themnfelves, ftrong marks of their origin being 
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more than human; but he muft likewife have met with ma- 
ny difficulties, and he maft prepare himfelf to repel the at-” 
tacks of ‘unbelievers. Here he will find opportunities of 
exerting the utmoft powers of his reafoning faculties, and 
of employing in the fervice of religion all the ftores he may 
have amaffed of human learning.” The fcriptures pretend 
to have been written by feveral men who lived in different 
ages of the world ; but the lateft of them in an age very re- 
mote from ‘the prefent. His firft bufinefs therefore maft 
be to prove the authenticity of thefe books, by tracing them 
up by hiftorical evidence to the feveral writers whofe names: 
they bear. But it is not enough to prove them authentic. 
They profefs to have been written by men divinely affifted 
and in{pired, and of courfe infallible in what they wrote. He 


‘muft therefore inquire into the truth of this infpiration. 


«* The Bible contaitis a number of truths do@rinal and mo- 
ral, which are called my/leries, and afferted to be the imme- 
diate diftates of God himfelf. ‘To evince this great point 
to man, a number of fupernatural refs and evidences are infe- 
parably conneéted with thofe myfteries ; fo that if the for- 
mer be true, the latter muft likewife be fo. He mutt there. 
fore examine thefe tefts and evidences, to eftablith the divi« 
nity of the Holy Scriptures ;”’ and in this part of his courfe 
he will find much affiftance from many writers whofe de- 
fences of the truth and divinity of the Chriftian religion do 
honour to human nature. 
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The firft ftep towards the embracing of any truth is, to Book: re— 


and © 


get fairly rid of the objections which are made to it; 5 


the general objections made by deiflical writers to the Chri- 
{tian revelation are by no writer more completely removed 
than by Bithop Butler, in his celebrated work entitled The 
Analogy of Religion natural and revealed to the Conftitution and 
Courfe of Nature. This book therefore the fudent thould 
read with attention, and meditate upon with patience; but 
as it does not furnifh a pofitive proof of the divinity of our 
religion, he fhould pafs from it to Grotius de Veritate Reli- 
gionis Chriftiane, and Stillinefleet’s Origines Sacre. Both 
thefe works are excellent; and the latter, which may be con- 
fidered as an improvement of the former, is perhaps the full. 
eft and ableft defence of revelation in general that is to be: 
found in any lauguage. In ‘this part of the united king. 
dom it is now indeed hardly mentioned, or mentioned with: 
indifference ; but half a century ago the Enolifh divines. 
thourht it a fubje& of triumph, and ftyled its author their 
incomparable Stillingfleet. Other works, however, may be 
read with great advantage, and none with greater than Pa. 
ley’s Evidences of the Chriftian Religion, and Leflie’s Short 
Method with the Deifs; which lat work, in the compafs of 
a very few pages, contains proofs of the divinity of the Jew- 
ifh and Chriftian revelations, to which the celebrated Dr 

; Mid- 


ledges (lib. iv. fet. 2. cap. 33.) that it may be proved from fcripture, that the perfon who was afterwards. Jefus Chrift 
was from eternity the ,only begotten of his Father, by whom all things.were made, and that theretore he is really and 


truly God. 


He mentions five fenfes in which our Saviour is called the fom of God; and fhews that inthis fifth and 


laft fenfe the filiation is peculiar to him alone. Yet in cap. 34. he ttates the following queltion :. An quintus ifte mo- 
‘dus filiationis Jefu Chrifti ad falutem fcitu ac creditu neceMfarins fit, ufque, qui illum negant; anathema dicendum fit ?? and 


gravely anfwers it in the negative. 


monftrant in their anfwers to this queftion ; for nothing can be mare abfurd than to hold religious communion with thofe 


who deny the divinity of that perion, whofe divinity, it is acknowledged, may. be clearly proved. 


Againft this extravagant 


pofition many Arminian pens were drawn ; but nome to better purpofe than that’of bifhop Bull; whofe Fudicium Evclehie 
Catholice trium primorum feculorum, &Fc. affertum contra M. Simonem Lpifcopium alio/quey. obtained for its author the thanks 
of the whole cleray of France affembled (1710) at S¢ Germaine en Laye in a national fynod. 

(D) On this fubjeét the reader will find many excellent obfervations in Bifhop Bull’s Harmonia Apofolica, with its fe- 
veral defences, and in a {mall book of Dr Wells’s, entitled An Help for the right underftanding o: the feveral Divine: 
Laws and Covenants, whereby man has been obliged through the {everal ages of the world to guide himfelf in order to 


falvation.. 


ommeénd= 
d on that 


fubject. 


It is not to be wondered at that moft Arminians differ-from this celebrated re- 
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Prelimi- Middleton confeffed (x), that for 20 years he had laboured 
pet ah vain to fabricate a fpecious anfwer (F). 
w—-—— _-—~-Having fatisfied himfelf of the trath of revelation in gene- 
ral, it may be worth the young divine’s while to provide a 
Jewith con defence of the Chriftian religion againft the objections of 
troveify to modern Judaifm. In this part of his ftudies he will need no 
be ftudied, other inftru@ion than what he may reap from Limborch’s 
work entitled De Veritate Religionis Chriftiane amica colla- 
tio cum erudito Fudao. ‘‘ In that difputation which was 
held with Orobio, he will find all that the ftretch of human 
parts on the one hand, or fcience on the other, can produce 
to varnifh error or unravel fophiftry. All the papers of 
Orobio in defence of Judaifm, as oppofed to Chriftianity, 
are printed at large, with Limborch’s. an{wers, feétion by 
fe€tion ; and the fubtileft fophifms of a very fuperior genius 
are ably and fatisfaCtorily dete&ted and expofed by the ftrong, 
profound, and clear reafoning, of this renowned remon- 
4 Warbur- ftrant +.’? See Orxosro and Limsorcn. 
nl bee The various controverfies fubfilting between the feyeral 
Study of denominations of Chriftians, about points which feparate 
Theology. them into different churches, ought next to be ftudied in 
the order of the courfe; for nothing is unimportant which 
divides the followers of that Mafter whofe favourite precept 
neil Mag was /ove. It has indeed been long fafhionable to decry po- 
troverfies lemical divinity as an ufelefs, if not a pernicious, ftudy ; but 
among it is not impoffible that this fafhion, like many others, has 
Chriftians had its origin in ignorance, and that it tends to perpetuate 
themfelves. +1 ofe {chifms which it profeffes to lament. We are, how- 
ever, far, very far, from recommending to the young divine 
a perufal of the works of the feveral combatants on each fide 
of a difputed queftion, till he has fitted himfelf for judging 
between them by a long courfe of preparatory fludy ; and 
the only preparatfon which can fit him for this purpofe is 
an impartial and comprehenfive fludy of ecclefiaftical hifto 
ry. He who has with accuracy traced the progrefs of our 
holy religion from the days of the apoftles to the prefent 
time, and marked the introduGtion of new doétrines, and 
the rife of the various feéts into which the Chriftian world 
is unhappily divided, is furnifhed with a criterion within 
himfelf by which to judge of the importance and truth of 
the many contefted doétrines ; whilft he who, without this 
preparation, fhall read a multitude of books on any one re- 
ligious controverly, will be in danger of becoming a convert 
to his laft author, if that author poffefs any tolerable fhare 
of art and ingenuity. This we know was the cafe with 
Pope, who declares, that in ftudying the controverfy be- 
tween the churches of England and Rome, he found him- 
felf a Papift and! Proteftant by turns, according to the laft 
19 book he read. 
Importance ‘There are many hiftories ‘of the Chriftian church which 
of ecclelia- noffefs great merit, but we are acquainted with none which 
seep g appears to us wholly impartial. Mofheim’s is perhaps the 
books re- 


commend- 
ed. 
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moft perfe& compend (q); and one of ite greateft excel - 


Preli 
Di 


lencies is, that on every iubje€t the beft writers are referred 1"#ry 


to for fuller information. Thefe indeed fhould often bee, ile 


confulted, not only to fupply the defeéts neceflarily refult- - 
ing from the narrownefs of the limits which the author, 
with great propriety, prefcribed to himfelf ; but alfo to cor-:- 
re€t his partial obliquities; for with all his merits, and theyy 
were many and great, he is certainly not free from the im-i- 
fluence of prejudice. Indeed there is no coming at the truee 
hiftory ef the primitive church, but by ftudying the works:s 
of the primitive writers; and the principal works of thee 
four firft centuries will amply reward the labour of perufingg 
them (#). ‘he rife and progrefs of the reformation in ge-~:- 
neral, the moft important period of church-hiftory, may bee 
beft learned trom Sleidan’s book De Statu Religionis et Reiai- 
publice Carole V. Cafare Commentarii ; the Hittory of thee 
Reformation of the Church of Scotland from Knox andd 
Spotifwood ; and that of the Church of England from thee 
much applauded work of Bifhop Burnet. : 

After this courfe of ecclefiaftical hiftory, the young di.i- 
vine may read with advantage the moft important controo- 
verfies which have agitated the Chriftian world ; for he willll 
now read them without danger of giving up his faith to thee 
mere authority of great names. ‘To enumerate thefe cona- 
troverfies, and to point out the ableft authors who havee 
written on each, would be a very tedious, and perhaps not aa 
very profitable, talk. On one controverfy, however, we aree 
induced to recommend a very mafterly work, becaufe it ids 
{ufficient of itfelf to fix the principles of Proteftants withh 
refpect to the church of Rome, and to put to fhame the faa- 
fhionable cenfurers of polemical divinity. ‘The werk to whickh 
we allude is Chillingworth’s book againft Knott, entitleédd 
The Religion of Proteflants a fafe way to Sa/vation ; inn 
which the {chool jargon of that fubtile Jefuit is incomparaa- 
bly expofed, and the long difpute between the Popifh andd 
Reformed churches placed on its proper ground, the Helyy 
Scriptures. 

One of the ftrongeft and moft plaufible objetions to thee 
ftudy of polemical divinity, is its tendency to give a rigidd 
turn to the fentiments of thofe long engaged in it; whilftft 
we know, from higher authority than that of the ableit dif-{- 
putant, that “thé end of the commandment is charity.’”” 
But for preferving charity in the minds of Chriftians, theree 
are better means than abfolute ignorance or indifference teo 
truth. Charity is violated only when a church unreafona- 
ably reftrains the inquiries of its own members, or exercifees 
intolerance towards thofe who have renounced its jurifdicc- 
tion. The injuftice of the firft {pecies of ecclefiaftical tyy- 
ranny is expofed in a very mafterly manner by Jeremy ‘l'ayy- 


lor in his Liberty of Prophecying, and by Stillingfleet inn . 


his drenicum ; the injuftice of the fecond, by Locke in hisis 
celebrated Letters on Toleration. ‘The maa who fhall perir- 
ufde 


a ere 


(z) ‘Chis piece of information we had from the late Dr Berkeley, prebendary of Canterbury, who had it from Archh- 
bifhop Secker, to whom the conteffion was made. 
(r) To thefe defences of revelation we might have added the colle@ion of fermons preached at Boyle’s leCture fronm 


1691 to 1732, publifhed in three volumes folio, 17493 


the works of Leland; Bifhop Newton’s Differtations on Prophee- 


cy ; and above all, Lardner’s Credibility of the Gofpel Hiftory, with the Supplement to it. But there would be no enad 
of recommending eminent writers on this fubje&t. We have mentioned fuch as we moft approve among thofe with whonm 
we are beft acquainted ; but we muft, once for all, caution the reader againft fuppofing that we approve of every thinag 


to be found in any work except the facred {eriptures. 


(c) The Bifhop of Landaff, in the catalogue of books publithed at the end of his Theological Tra&s, recommendds 
feveral other ecclefiaftical hiftories as works of great merit; fueh as, Dupin’s, Echard’s, Gregory’s, and Formey’s, too- 
gether with Paul Ernefi Fablonfki Inflitutiones Hifloria Chriftiane, publifhed at Frankfort in three volumes, 1754-67. 

(#) For a proof of this pofition, and for a juft eftimate of the value of the Fathers, as they are called, fee the introo- 
duction to Warburton’s Julian, and Kett’s Sermons at Bampton’s Le&ures. - 


y) 


Toler 


rec: 
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ufe thefe three werke, and impartially weigh the force of 
their arguments, will be in no danger, unle(s his pride be very 
great, ar his temper uncommonly irritable, of thinking un- 
charitably of thofe from whofe principles the love of truth 
may compel him to diffent. gat 

In thefe directions for the ftudy of theology, we might 
have enumerated many more books on each branch of the 
fubject well deferving of the molt attentive perufal; but he 
who fhall have gone through the courfe here recommended, 
will have laid a foundation on which, if he continue his di- 
ligence, he may raife fuch a fuperftrudture as. will entitle 
him to the character of an accomplifhed divine. His dilt- 
gence muft indeed be continued through life; for when a 
man ceafes to make acquifitions in any department of learn- 
inz, he foon begins to lofe thofe which he has already made; 
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the pRoPER stuny OF Divinity.” 
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On this account we Prelimi- 


fhall pals over flizhtly, and fometimes perhaps without any ™tY D'tet= 


notice, many things which every’ clerzyman ought tho- 
rouchly to underftand, and confne ourfelves, in the fhort 
compend which we are to give, to the prime articles of 
Chriftian theology. 
much as poffible to diveft ourfelves of party prejudices ; but 
aa we are far from thinking that this endeavour will be com- 
pletely fuccefsful (for we believe there is no man totally free 
from prejudice), we cannot conclude this part of the article 
more properly than with the tollowine folemn Cuarcz, 


In doing this, we fhall endeavour as. 


tions, 


with which a very learned divine t always prefaced hist Dr Taylor 


Theolozical Lectures. 
I. * I do folemnly charze you, in the name of the God 
of ‘I’ruth, and of our Lord Jelus Chrift, who is the Way, 


of Norwich. 


a1 


. . } iy 
and a more contemptible character is nowhere to be found cng 


| the Truth, and the Life, and before whofe judgment-feat. > qudents 
than that of a clergyman unacquainted with the learning of 


you mu in no long time appear, that in all your ftudies of theology. 


his profeflion. This learning, however, is not to be acqui- 
red, and indeed is hardly to be preferved, by ftudying do- 
dies or inflitutes of theology ; and though we have mentioned 
a few generally approved by two rival feéts of Chriltians, 
and muft, in conformity with the. plan. of our work, give 
another ourfelves, we do not hefitate to declare, that the 
man who has carefully. gone through the courfe of ftudy 
which we have recommended, though it be little more than 
the outlines on which he is to work, may, with no great lofs 
to himielf, neglect ours and all other fyftems. For as an 
excellent writer *, whom we have often quoted, well ob- 
ferves, “* to judge of the fadt whether {uch a revelation con- 
taining fuch a principle, with its myifteries and credentials, 
was actually fent from God and received. by man, by exa- 
mining the evidences and circumjfances which accompanied it 
—the time when, the p/ace where, the manner how, it was 
delivered—the form in which it defcends to us—and in what 
it is contained—together with the particular /ud/lance and 
burden of it— and how every part is to be rightly under- 
ftood : thele are the various and extenfive fubjeéts which con- 
ititute the fublime office of THEOLOGIC REASONING and 


and inquiries of a religious nature, prefent or future, you 
do conitantly, carefully, impartially, and conf{cientioufly, at- 
tend to evidence, as it lies in the Holy Scriptures, or in the 
nature of things, and the dictates of reafon; cautioufly 
guarding againft the fallies of imagination, and the fallacy 
of ill-grounded conjeCture. 

IJ. “ That you admit, embrace, or affent, to no principle 
or fentiment by me taught or. advanced, but only fo far as 
it fhall appear to you to be fupported and juftified by pro- 
per evidence from revelation or the reafon of things. 

III. “Phat if, at any time hereafter, any principle or 
fentiment by me taught er advanced, or by you admitted 
or embraced, fhall, upon impartial and faithtul examination, 
appear to you to be dubious or falie, you either fufpe& or 
totally reject {uch principle or fentiment. 

IV. “ That you-keep your mind always open to evi- 
dence; That you labour to banifh from your breaft all pre- 
judice; prepofleflion, and party-zeal: That you ftudy to live 
in peace and love with all your fellow Chriftians ; and that 


you fleadily aflert for yourfelt, and freely allow to others,, 


the unalienable rights of judzment and confcience.” 


Parti. "Or: NATURAL THEOLOG ¥. 


Sect. I. Of the Being and Attributes of Gon. 


BPs. ] J E who cometh to God, fays an ancient divine *, deeply 
: iL 


read in the philefophy of his age, mult believe that 
he is, and that he is a rewarder of them who. diliyently feek 


moment’s reflection will convince us that it has not. Let 
us take any one man alive, and, to avoid perplexity, let us 
fuppofe his father and mother dead, and himfelf the only 
perfon at prefent exifting : how came he into the world? It 
will be faid he was produced mechanically or chemically by 


:. him. ‘Thisis a truth. as undeniable as that a man cannot the conjunction of his parents, and that. his parents were 

ibeing concern himlelf about a nonentity. The exiftence of God produced in the fame manner by theirs. Let this then be 

od is indeed the foundation of all religion, and the firft principle ituppofed; ic mult furely be granted, that when this man 

fed of the f{cience which is the fubjeét of this article. It is like- was born, an addition was made to the feries of the human 
wife a principle which muft command the aflent of every race. Buta feries which can be enlarged may likewife be 
man who has any notion of the relation between effeéts and diminifhed; and by tracing it backwards, we mutt at fome 
their caufes, and whofe curiofity has ever been excited by the period, however remote, reach its beginning. There mutt 
phenomena of nature. This great and important truth we there/ore have been a firft pair of the human race, who were 
have eliewhere endeavoured to demonitrate (fee Mrraruy- not propagated by the conjunction of parents. How did 
sics, Part ITI. Chap. vi.) ; but it may be proved by argu: thefe come into the world? 
ments lefs abftracted from common apprehenfion than the _Anaxtmander tells us *, that the firft.men and all animals «See Bont. 
nature of that article required us to ufe. Of thefe we fhall were bred in warm moifture, inclofed in cruftaceous fkins /ey’s Boyle's 
give one or two, which we hope will be level to-every ordi» like crab-fifh or lobfters ; and that when they arrived at. a Leétures. 
nary capacity ; whilft, at the fame time, we earneftly recom. proper age, their fhelly prifons growing dry, broke, and 
mend to the young divine a diligent ftudy of thofe books made way for their liberty. Empedocles informs us, that 
on the fubject which we have mentioned in the preceding mother Earth at firft brought forth vaft numbers of legs; 

4 directions. and arms, and heads, &c. which, approaching each other, 

We fee that the human race, and every other {pecies of arranging themfelves properly, and being cemented toge- 


of ani-animals, is at prefent propagated by the co-operation of two 


parents; but has this procefs continued from eternity? A 
4 


ther, ftarted up at once full grown men. Another of thefe 
philofophers relates, that there firk grew up.a fort of wombs, 
which, 
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which having ‘their roots in the earth, attracted thence a 
kind of milk for the nourifhment of the ‘eetus, which in 
precefs of time broke throush the membranes and fhifted 
for itfelf; whilft the Egyptian fathers § of this hopeful 
‘{chool content themfelves with fimply afarming, that animals 
like vegetables {prung at firft trom the bofom of the earch. 
Surely. thole fages, or their followers, fhould have been able 
to tell us why the earth has not.in any climate this power 
of putting forth vegetable men or the paris of men at pre- 
Jent. If this univer ria parent be eternal and felf -exiltent, it 
mutt be incapable of decay or the fmalleft change in any of 
its qualities ; if it be not eternal, we fhall be obliced to find 
a caufe for its exiftence, or at leaft for its form and all its 
powers. But fuch a caufe may have produced the firft hu- 
man pair, and undoubtedly did produce them, without ma- 
king them {pring as plants from the foil, Indeed the growth 
of plants themlelves clearly evinces a caufe fuperior to any 
vegetative power which can be fuppofed inherent in the 
earth. No plant, from the fturdy oak to the creeping ivy, 
ean be propagated but from feed or flips from the parent 
ftock:; but when one contemplates the regular procels of 
vegetation, the exiftence of every plant implies the prior ex- 
iftence of a parent feed, and the exiftence of every feed the 
prior exiftence of a parent plant. Which then of thefe, 
the oak or the acorn, was the firft, and whence was its ex- 
iftence derived ? Not from the earth; for we have the evi- 
‘dence of univerfal experience that the earth never produces 
a tree but from feed, nor feed but from a tree. "There mutt 
therefore be fome fuperior power which formed the firft feed 
or the firlt tree, planted it inthe earth, and gave to it thofe 
powers of vegetation by which the fpecies has been propa- 
gated to this day. 


‘Thus clearly do the proceffes of generation and vegetation , 


indicate a power fuperior to thofe which are ufually called 
the powers of nature. Vhe fame thing appears no lefs evi- 
dent from the laws of attraction and Ls Brae. which plainly 
prevail through the whole fyftem of matter, and hold toge- 
ther the flupendous ftruéture. lxperiment fhows that very 
few particles of the moft folid body are in actual contact 
with each other (fee Oprics, n° 63—68, Puysics, n° 23.)3 
and that there are confiderable interftices between the par- 
ticles of every elaftic fAuid, is obvious to the imalleft re- 
flection. Yet the particles of folid bodies ftrongly’ cohere, 
whilf& thofe of elaitic fiuids repel each other. How are 
thefe. phenomena accounted for? To fay that the former 
is the effect of attraGtion and the latter of repulfion, is 
only to fay that two individual phenomena are fubjeét to 
thofe laws which prevail through the whole of the clafles 
under which they are refpectively arranged ; wWhilft the que- 
ftion at iffue is concerning the ORIGIN OF THE LAWS THEM- 
seLves, the power which makes the particles of gold co- 
here, and thofe of air repel each other. Power with- 
out fubftance is inconceivable; and by a law of human 
thought, no man can believe a being to -operate but where 
it is in fome manner or other aétually prefent: but the par- 
ticles of gold adhere, and the particles of air keep at a di- 
ftance from each other, by powers exerted where no matter 
is prefent. ‘lhere muft therefore be fome fubftance endow- 
ed' with power which is not material. 

Of this fubftance or being the power is evidently im- 
amenfe. ‘The earth-and other planets are carried round the 
fun with a velocity which human imagination can hardly 
conceive. ‘That this motion is not produced by the agency 
of thefe vat bodies on one another, or by the interpefition 
of any material fluid, has been fhown elfewhere (fe€é Mera. 
Puysics, n’ 196— 200. and Oprics, n° 67.); and fince it is 
a law of our beft philofophy, that we are not to multiply fub- 
frances without neceffityy we muft infer that the dame Being 


, 
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which formed the firfk animals and vegetables, endowing 
them with pavers to propagate their refpeGtive kinds, is 
likewife the caufe of all the phenomena of nature, foch as 
cobefion, repuifion, e/afticity, and motion, even the motions of 
the heavenly bedies avoaretves. 

If this powerfidl J Being, who is the parent of vegetable 
and animal life, and the fource o! all corporeal motions, be 
felt-exiftent, intellirent, and independent i in his ations and 
volitions, he 13 an original or firft caufe, and that Being whom 
we denominate Gon. If he be not felf-exiftent ane inde- 
pendent, there mult be a caule in the order of nature prior 
and fuperior to Him, which is either itfelf the firk caufe, or 
a link in that feries of caufes and effets, which, however 
vaft we fuppofe it, muft be traced ultimately to fome one 
Being, who is fel!-exiftent, and has in himfelf the power of 
beginning mot'on, independent | of every thing but his own 
intellizence and volition. in vain have the Atheilts alleged, 
that the feries may afcend infinitely, and for that reafon 
have no firit mover or cane. 
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TAPHYSICS, nN” 288, }: but not to infift upon ‘this at prefent) 7s effed 


we {lrall only beg leave to confider fuch a feries asa whole, 
and fee. what confequences will flow from the fuppofition. 
‘hat we may with logical propriety confider it in this light, 
is incontrovertible ; ; for the birth ot every individual of the 
human race fhows that it is made up of parts; but parts im- 
ply a whole as neceffarily as an attribute implies its fub- 
ftance. As in this fuppofed feries there ts no caufe which 
is not likewife an effet, nor any body moving another 
which was not itfelftmoved by a third, the whole is-unde- 
niably equivalent. to an infinite effet, or an infinite body 
moved : but if a finite effe€t muft neceflarily have proceeded 
from a caufe, and a Anite body in motion mult have been 
put into that ftate by a mover, is there a human mind which 
can conceive an infnite effe€&t to have proceeded from no 
caufe, or an infinite body in motion to have been moved by 
nothing ? No, furely! An infinite effeét, were fuch a thing 
poflible, would compel us to admit an infinite caufe, and an 
infinite body in motion a mover of infinite power. 

This great canfe is Gop, whofe wifdom, power, and 
goodnefs, all nature loudly proclaims. That the phenomena 
which we daily fee evince the exiflence of one fuch Being, 
has juft been fhown; and that we have no reafon to infer 
the exiftence of more than one, a very few reflections will 
make abundantly evident. For, not to lay more ftrefs than 


it will bear upon that rule, of Newton’s, which forbids us rhea 
to multiply {ubftances without neceffity, fuch a harmony only of 
prevails through the whole vifible univerfe, as plainly fhows origin 


it to be under the government of one intelligence. 
on this globe the feveral elements ferve for nourifhment to 
plants, plants to the inferior animals, and animals to man ; 
that the other planets of our fyftem are probably inhabited, 
and their inhabitants nourifhed in the fame or a fimilar man- 
ner; that the fun 1s fo placed as to give light and heat to 
all, and by the law of gravitation to bind the whole planets 
inte one fyftem with itfelf—are truths fo obvious and fo uni- 


- verfally acknowledged, as to fuperfede the neceffity of efla- 


blifhing them by proof. The fair inference therefore is, 
that the folar fyftem and all ‘its parts are under the govern- 
ment of one intelligence, which direéts all its motions and all 
the changes which take place among its parts for fome wife 
purpofes. To fuppofe it under the government of two or 
more intelligences would be highly unreatonable ; for if thefe 
intelligences had equal power, equal wifdom, and the fame 
defigns, one of them would evidently be fuperfluous; and if 
they had equal power and contrary defigns, they could not 
be the parents of that harmony which we clearly perceive to 
prevail in the fyftem. 


3 But 


That cauleeg 
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of which it is compofed.. Both the beginnings and the ends 


rt I. 


bg and But the Being capable of regulating. the movements of J da 
ie fo vaft a machine, may well be fuppofed to poffefs infinite of things, the /eaf and the greate/t, all confpire to baffle us; “Se Goa. 
voc, power, and to be capable of fuperintending the motions of and which way foever we profecute our inquiries, we frill en ape 


a8 


the univerfe. That the widely extended fyftem of nature 
is but one fyftem, of which the feveral parts are united by 
many bonds of mutual conne@tion, has been fhown elfe- 
where (fee Puysrcs), and appears daily more and more evi- 
dent from our progrefs in phyfical difcoveries ; and therefore 
it is in the higheft degree anreafonable to fuppofe that it has 
more than one author, or one fupreme governor. 


meet with frefh fubjects of amazement, and frefh reafons to 


believe that there are indefinitely more and more behind, 


that will forever efcape our eagereft purfuits and deepeft pe- 
fictration. . 

“¢ In this vaft affemblage, and amidft all the multifarious 
motions by which the: feveral procefles of generation and 
corruption, and the other phenomena of nature, are carried 


Eanite As the unity of defiga apparent in the works of creation on, we cannot but obferve that there are ftated methods, as 
er, plainly prove the anity of their Autho?, fo do the immenfity fo many forms of proceeding, to which things punétually and 
fom, of the whole, and the admirable adjuftment of the feveral religioufly adhere. The fame cau/es circamftanced in the fame 
parts to one another; demonftrate His power and His wif- manner produce always the fame effects ; all the /pecies of ant- 
dom. On this fubje@ the following beautiful refleQions mals among us are made according to one general idea ; and 
by Mr Wollafton are deferving of the moft ferious atten- {fo are thofe of plants alfo, and even of minerals. No new fpe- 
tion. ; cies are brought forth or have arifen anywhere ; and the 

Religion «6 In order ({ays that able writer ||) to prove to any one old are preferved and continued by the old ways. 
yg the grandnefs of this fabric of the world, one needs only to ‘¢ It appears, laftly, beyond difpute, that in the parts and 
P. 14. bid him confider the /um, with that infupportable glory and model of the world there is a contrivance for accomplifh- 


luftre that furrounds it; to demonftrate its vaft diftance, 
maynitude, and heat ; to reprefent to him the chorus of pla- 
nets moving periodically, by uniform laws, in their feveral 
orbits about it ; guarded fome of them by fecondary planets, 
and as it were emulating the ftate of the fun, and probably 
all poffefled by proper inhabitants ; to remind him of thofe 
farprifing vifits which the comets make to us, and the large 
trains or uncommon fplendor which attends them, the far 
country from which they come, and the curiofity and horror 
which they excite not only among us, but in the inhabitants 
ef other planets, who may alfo be up to fee the entry and 
progrefs of thefe minifters of fate: to direct his eye and 
contemplation through thofe azure fields and vaft regions 
above him up to the fixed fars, that radiant numberlefs hott 
of heaven; and to make him underftand how unlikely a 
thing it is that they fhould be placed there only to adorn 
and befpangle a canopy over our heads; to convince him 
that they are rather fo many other /uns, with their feveral fy- 
ftems of planets about them; to fhow him by the help of 
giaffes ftill more and more of thefe fixed lights, and to be- 
get in him an apprehenfion of their inconceivable numbers, 
and thofe immenfe fpaces that lie beyond our reach and even 
our imagination: One needs but to do this (continues our 
author), and explain to him fuch things as are now known 
almoft to every body; and by it to fhow, that if the world 
be not infinite, it is infinito fmilis, and undoubtedly the work 
of an InrintTeE ARCHITECT. 

<‘ But if we would take a view of all the particulars con- 
tained within that aftonifhing compals which we have thus 
haftily run over, how would wonders multiply upon us? E- 
very corner, every part of the world, is as it were made up 
of other worlds. If we look upon this our earth, what {cope 
does it furnifh for admiration? The great variety of moun- 
tains, hills, valleys, plains, rivers, feas, trees, and plants ! 
‘The many tribes of different animals with which it is ftock- 
ed; the multifarious inventions and works of one of thefe, 
3. e. of us men; with the wonderful initin&s of others, guid- 
ing them uniformly to what is beft for themfelves, in fitua- 
tions where neither fenfe nor reafon could dire& them. And 
yet when all thefe (heaven and earth) are furveyed as nicely 
as they can be by the help of our unaflifted fenies and of 
telefcopes, we may difcover by the affiftance of good micro- 
{copes, in very {mall parts of matter, as many new wonders 
as thofe already difcovered, new kingdoms of animals, with 
new and curious architeéture. So that as our fenfes and 
even conception fainted before in the vaft journeys we took 
in confidering the expanfe of the univerfe, they here again 
fail us in our refearches into the principles and minute parts 
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ing certain ends. The fun is placed near the centre of our 
fyftem, for the more convenient difpenfing of his benign in- 
fluences to the planets moving about him ; the place of the 
earth’s equator interfeéts that of her orbit, and makes a pro- 
per angle with it, in order to diverfify the year, and create 
an ufeful variety of /ea/ons ; and many other things of this 
kind will be always obferved, and though a thoufand times 
repeated, be meditated upon with pleafure by good men and 
true philofephers. Whorcan obferve the vapours to afcend, > 
efpecially from the fea, mect above in clouds, and fall again 
after condenfation, without being convinced that this is a 
kind of diffi//ation, in order to clear the water of its grofler 
falts, and then by rains and dews to fupply the fountains 
and rivers with frefh and wholefome liquor ; to nourifh the 
vegetables below by’ fhowers, which defcend in drops as 
from a watering-pot upon a garden? Who can view the fruc- 
ture of a plant or animal, the indefinite number of its fibres 
and fine veffels, the formation of larger veffels, and the feve- 
ral members out of them, with the apt difpofition of all 
thefe ; the means contrived for the reception and diftribu- 
tion of nutriment ; the efe@ this nutriment has in extending 
the veflels, bringing the vegetable or animal to its full 
growth and expanfion, continuing the motion of the feveral 
fluids, repairing the decays of the body, and preferving life? 
Who can take notice of the feveral faculties at animals, their 
arts of faving and providing for themfelves, or the ways in 
which they are provided for ; the ufes of plants to animals, 
and of {ome animals to others, particularly to mankind ; the 
care taken that the feveral fpecies fhould be propagated, 
without confufion, from their proper feeds; the ftrong in- 
clination planted in animals for that purpofe, their love of 
their young and the like.—Who (fays our author) can ob- 
ferve all this, and not fee a defign in fuch regular pieces, fo 
nicely wrought and fe admirably preferved ? If there were 
but one animal in exiftence, and it could not be doubted 
but that his eyes were formed that he might fee with them, 
his ears that he might hear with them, and his feet to be in- 
ftruments by which he might remove himfelf from place to 
place ; if defign and contrevance can be much lefs doubted, 
when the fame things are repeated in the individuals of all 
the tribes of animals; if the like obfervations may be made 
with refpe& to vegetables and other things. and if all thefe 
claffes of things, and much more the individuals comprehend- 
ed under them, be ‘inconceivably numerous, as moft unque- 
{tionably they are—one cannot but be convinced, from what 
fo plainly runs through the nobler parts of the vilible world, 
that not only they, but other things, even thofe that feem to 
be /e/s noble, have their ends likewife, though not always 
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perceived by capacities limited like ours. And fince we 
cannot, with the Epicureans of old, fuppofe the parts of mat. 
ter to have contrived among themfelves this wonderful form 
of a world, to have taken by agreement each its refpeCtive 
py, and then to have purfued in conjuntion conftant ends 
by certain methods and meafures concerted, there muft be 
fome other Being, whofe wifdom and power are. equal to 


' fuch a mizhty work as is the frudure and prefervation of the 


29 
Goednels. 


world. ‘There mutt be fome Almighty Minp who modelled 
and preferves it ; lays the caufes of things fo deep 3. pre- 
fcribes them fuch uniform and fteady laws; defines and 
adapts them to certain purpofes; and makes one thing to fit 
of anfwer another fo as te produce one harmonious whole. 

es, : ‘ 


Thefe are thy glorious works, Parent of good ! 
“Almighty, thine this univerfal frame, 
Thus wondrous fair ; Tuysexr how wondrous then! 


How wondrous in wifdom and in power !” 

But the coopness of God is not lefs confpicuous in his 
works than His power or His wifdom. Contrivance proves 
defign, and the predominant tendency of the contrivances in- 
dicates the difpofition of the defigner. “ The world (fays an 


+ Dr Paley. elegant and judicious writer} ) abounds with contrivances, and 


all the contrivances in it with which we ate acquainted are di- 
reed to beneficial purpofes. Evil nodoubt exifts; but it is ne- 
ver that we can perceive the obje€ of contrivance. Teeth are 
contrived to eat, not to ache; their aching now and then is 
incidental to the contrivance, perhaps infeparable from it 
but it is not its obje&. ‘This is a diftinion which well de- 
ferves to be attended to. In defcribing implements of hul- 
bandry, one would hardly fay of a fickle that it is made to 
cut the reaper’s fingers, though from the conflruétion of the 
inftrument, and the manner of ulfing it, this mifchief often 
happens. | But if he had occafion to defcribe inftruments of 
torture or execution, this, he would fay, is to extend the fi- 
news ; this to diflocate the joints ; this to break the bones ; 
this to feorch the foles of the feet. Here pain and mifery 
are the very objects of the contrivance. Now nothing of 
thts fort is to be found in the works of nature. We never 
difcover a train of contrivance to bring about an evil pur- 
pole. No anatomift ever dilcovered a fyftem of organi- 
zation calculated to produce pain and difeafe ; or, in explain- 
ing the parts of the human body, ever faid, this is to irri- 
tate, this to inflame, this duét is to convey the gravel to 
the kidneys, this gland to fecrete the humour which forms 
the gout. If by chance he come to a part of which he 
knows not the ufe, the moft that he can fay is, that to him 
it appears to be ufelefs: no one ever fufpedts that it is put 
there to incommode, to annoy, or to torment. If God had 
wifhed our mifery, he might have made fure ‘of his purpole, 
by forming our fenfes to be as many fores and pains to us 
as they are now inftruments of gratification and enjoyment; 
or, by placing us among objects fo ill {uited to our percep- 
tions as to have continually offended us, inftead of minifter- 
ing to our refrefhment and delight. He might have made, 
for inftance, every thing we tafted bitter, every thing we 
faw loathfome, every thing we touched a fling, every {mell 
a ftench, and every found a difcord.”’ 

Anftead of this, all our fenfations, except fuch as are ex- 
cited by what-is dangerous to our health, are pleafures to 
us: The view of a land{cape is pleafant; the tafte of nou- 
rifhing food is pleafant ; founds not too loud are agreeable, 
while mufical founds are exquifite; and hardly any {mells, 
except fuch are excited by eflluvia obvioufly pernicious to 
the brain, are difagreeable ; whilft fome of them, if not too 
long indulged, are delightful. Our lives are preferved and 
the fpecies is continued by obeying the impulfe of appetites; 
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of which the gratification. is exquifite when not repeated Being 
too frequently,.to anfwer the purpofes of the Author of our 2ttrib 
Since, then, God has called forth his confummate ° 


being. 
wifdom to contrive and provide for our happinefs, and has 
made thofe things which are neceflary to our exiftence and 
the continuance of the race fources of our sreatelt fenfual 
pleafures, who can doubt but that benevolence is one of his 
attributes; and that, if it were not impious to draw a com- 
parifon between them, it is the attribute in which he himfel£. 
mott delizhteth ? 

But it is not from fenfation only that we may infer the 
benevolence of the Deity: He has formed us with minds 
capable of intelleual improvement, and he has implanted 
in the breaft of every man a very flrong defire of adding 
to his knowlede. ‘This addition to be fure cannot be made 
without labour; and at firft the requifite labour is to moft 


_ people irkfome : but a very fhort progrefs in any ftudy con. 


verts what was irkfome into a pleafure of the moft exalted 
kind ; and he who by ftudy, however intenfe, enlarges his 
ideas, and is confcious that he is daily rifing in the {cale of 
intelligence, experiences a complacency, which, though not 
fo poignant perhaps as the pleafures of the fenfualift, is fuch 
as endears him to himfelf, and is what he would not eXe 
change for any thing elfe which this world has to beftow, 
except the ftill {weeter complacency arifing from the confci- 
oulnefs of having difcharged his duty. 

That the praGtice of virtue is attended with a peculiar 
pleafure of the pureft kind, is a fa@ which no man has ever 
queitioned, though the immediate fource of that pleafure has 
been the fubje€&t of many difputes. He who attributes it 
to a moral fenfe, which inftinGtively points out to every 
man his duty, and upon the performance of it rewards him 
with a fentiment of felf-approbation, mutt of neceffity ac- 
knowledge benevolence to be one of the attributes of that 
Being who has fo conflituted the human mind. That to 
protect the innocent, relieve the diftreffed, and do to others 
as we would in like circumftances with to be done by, fills 
the breaft, previous to all refle@tion, with a holy joy, as the 
commiffion of any crime tears it with remorfe, cannot in- 
deed be controverted. Many, however, contend, that this 
joy and this remorfe {pring not from any moral inftin@ im. 
planted in the mind, but are the confequence of early and 
deep-rooted affociations of the practice of virtue with the 
hope of future happinefs, and of vice with the dread of fu- 
ture mifery. On the refpetive merits of thefe two theo- 
ries we fhall not now decide. We have faid enough on the 
fubje&t in other articles (fee Instinct, Morar Puitosa- 
py, and Passron) ; and fhall here only obferve, that they 
both lead with equal certainty to the benevolence of the 
Deity, who made us capable of forming affociations, and 
fubjeGted thofe affociations to fixed laws. This being the 
cafe, the-moral fenfe, with all its inftantaneous effects, af- 
fords nota clearer or more convincing proof of his good- 
nefs, than that principle in our nature by which remote cir- 
cumitances become fo linked together, that, after the con- 
necting ideas have efcaped from the mind, the one circum- 
ftance never occurs without bringing the other alfo into 
view. It is thus that the pleafing complacency, which was 
perhaps firft excited by the hopes of future happinefs, comes 
in time to be fo affociated with the confcioufnefs of virtu- 
ous conduct, the only thing entitled to reward, that a man 
never performs a meritorious action without experiencing 
the moft exquifite joy diffufed over his mind, though his 
attention at that inftant may not be direéted either to hea- 
ven or futurity. Were we obliged, before we could expe- 
rience this joy, to eftimate by reafon the merit of every. in. 
dividual aétion, and trace its conne&ion to. heaven. and fu. 
ture happinefs through a leng train of intermediate argu. 

mentation, 
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_ principle contributes much to our happinefs. 
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méfitation, we fhould be in a great meafure deprived of the 
prefent feward of virtue; and therefore this aflociating 
But the be- 
hevolence of a Beiug, who feems as it were thus anxious to 
furnifh us with both fenfual and intelle¢tual enjoyments, and 
who has made our duty our greateft pleafure, cannot be que- 
flioned ; and thérefore we mutt infer, that the Author of 


~ Nature wifhes the happinefs of the whole fenfible and intel- 


ections, 


' nevolence many objections have heen made. 


wered. 


ligent creation. 

To fuch reaforiing as this in fupport of the Divine Be- 
Some of them 
appear at firft fight plaufible, and are apt to flagger the 
faith of him who has beftowed no time on the ftudy of that 
branch of general {cience which is called phyfics (fee Puy- 
sics). ‘To omit thefe altogether in fuch an article as this 
might be conftrued into neglect; whilft it is certain that 
there is in them nothing worthy of the attention of that 
man who is qualified either to eftimate their force, or to 
underftand the arguments by which they have often beer 
repelled. 

It has been aflkted, Why, if the Author of Nature be a be- 
nevolent Being, are we neceflarily fubje& to pain, difeafes, 
and death ? The {cientific phyfiologift replies, Becaufe from 
thefe evils Omnipotence itfelf could not in our prefent ftate 
éxempt us, but by a conftant feries of miracles. Ie who 
admits miracles, knows likewife that mankind were origi- 
nally in a ftate in which they were not fubjeét to death ; 
and-that they fell under its dominion through the fault of 
their common progenitors. But the fall and reftoration of 
man is the great fubjet of revealed religion; and at prefent 
we are difcufling the queftion like philofophers who have 
no other data on which to proceed than the phenomena of 
nature. Now we know, that as all.matter is divifible, every 
fyftem compofed of it muft neceffarily be liable to decay 
and diffolution; and our material fyftem would decay and 
be diffolved long before it could ferve the purpofes of na- 
ture, were there not methods contrived with admirable wif- 
dom for repairing the wafte occafioned by perpetual fri€tion. 
The body is furnifhed with different fluids, which continual- 
ly circulate threugh it in proper channels, and leave in their 
way what is neceflary to repair the folids. 'Thefe again are 
fupplied by food ad extra ; and to the whole proceffes of di- 
geftion, circulation, and nutrition, the air we breathe is ab- 
folutely neceflary. (See PHysiotocy, Sec. 1, 2, 3, 4,5). 
But as the air is a very heterogeneous fluid, and fubjeé to 
violent and fudden changes, it is obvious that thefe changes 
mutt affe& the blood, and by confequence the whole frame 
of the human body. We fee the air indeed ia procefs of 
time confume even marble itfelf; and therefore cannot won- 
der, that as it is in one ftate the parent of health, it fhould 
in another be the fource of difeafe to fuch creatures as man 


_ and other terreftrial animals. Nor could thefe confequences 


be avoided without introducing others much more deplo- 
rable. The world is geverned by general laws, without 
which there could be among men neither arts nor {ciences ; 
and tho’ laws different from thofe by which the fyftem is at 
prefent governed might perhaps have been eftablifhed, there 
is not the f{malleft reajon to imagine that they could on the 
whole have been better, or attended with fewer inconvenien- 
cies. As long as we have material and folid bodies:capable 
of motion, liable to refiftance from other folid bodies, fup- 
ported by food, fubje& to the agency of the air, and divi- 
fible, they mutt neceffarily be liable to pain, difeafe, corrup- 
‘tion, and death, and that too by ‘the very’ influence of thofe 
Jaws which preferve the order and harmony of the univerfe. 
‘hus gravitation isa general law fo good and fo neceflary, 
that were it for a moment fufpended, the world would in- 
itantly fall to pieces; and yet by: means of this law the man 
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muft inevitably be crufhed to death upon whom a tower Being and 


fhall chance to tumble. Again, the attra¢tion of cohefion 
is a general law, without which it does not appear that aay 
corporeal fyftem could poffibly exifl: it is by this law too, 
or a modification of it, that the glands and lacteals of the 
human body extra&t from the bloed fuch particles as are ne- 
ceffary to nourifh the folids ; and yet it is by means of the 
very fame modification of the very fame law that a man is 
liable to be poifoned. How are thefe effects to be pre 
vented ? 


Shall burning Etna, if a faze requires, 

Forget to thunder, and recal her fires? 

On air or fea new metions be impreft, 

Oh blamelefs Bethel ! to relieve thy breaft : 
When the loofe mountain trembles from on high 
Shall gravitation ceafe if you go by? 

Or fome old temple nodding to its fall, 

For Charters’ head referve the hanging wall? 


Such a perpetual miracle, fuch a frequent fufpending of 
the laws of nature in particular inftances, we cannot doubt 
to be within the compafs of Almighty power: but were 
this fufpenfion really to take place, mankind would be in- 
volved in ignorance greater than that of childhood; for not 
one of them could know, or have any means cf difcovering 
this moment, what was to happen the next; and the confe- 
quence would be, that, uncertain but the fingle motion of a 
fingle joint might bring on them fudden deitruftion, they 
would all perith in a ftate of abfolute inadtivity. 


attribures 


sod. 
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But though the human body could not have been pre-Sickne/s, 
ferved from dangers and diffolution but by introducing evils pain. and 


greater on the whole than thofe to which it is now liable, 


the dread 
of death 


why, it has fometimes been afked, is every diforder to which i... gad 
it is {ubje& attended with ficknefs or with pain? and why-purpofes. 


is fuch a horror of death implanted in our breatts, feeing 
that by the laws of nature death is inevitable? We anfwer, 
That ficknefs, pain, and the dread of death, ferve the very 
beft purpofes. Could a man be put to death, or have his 
limbs broken without feeling pain, the human race had long 
ago been extinét. Felt we no uneafinefs in a fever, we 
fhould be infenfible of the difeafe, and die before we {ufpe&- 
ed our health to be impaired. ‘The horror which generally 
accompanies our reflections on death tends to make us 
more careful. of life, and prevents us from quitting this 
world rafhly when our affairs profper not according to our 
fond wifhes. -It is likewife an indication that our exiftence 
does not terminate in this world; for our dread is ‘feldom 
excited by the profpe& of the pain which we may fuffer 
when dying, but by our anxiety concerning what we may 
be doomed to luffer or enjoy in the next {tage of our exiftences 
and this anxiety tends more perhaps than any thing elfe to 
make us live while we are here in {uch a manner as'to enfure 
our happinefs hereafter. 

Thus from every view that we can take ofthe works and 
laws of God, and even from confidering ‘the obje€tions which 
have fometimes been made to them, we are compelled to ac- 
knowledge the benevolence of their Author. We muft not, 
however, fuppofe the Divine benevolence to be a fond and 
weak affetion like that which is called benevolence among 
men. All human affections and paffions originate in our 
dependence and wants; and it has ‘been‘doubted whether 
any of them be at firft difinterefted (fee Passton) : but he 
to whom exiftence 1s effential cannot be dependent ; he who 
is the Author of every thing can feel no want. The divine 
benevolence therefore meft be wholly difinterefted, and of 
courfe free from thofe partialities originating in felf-love, which 
are alloys in the moit fublime of human virtues. ‘Ihe molt 
benevolent man on earth, tHOugh he withes the happinels of 

3 H 2 every 
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Being and every fellow-creature, has ftill, from. the ties of blood, the 
ta endearments of friendfhip, or, perhaps from a regard to his 

<_< own intereft, fome particular favourites whom, on a compe- 

33 tition with others, he would certainly. prefer. But the 

The divine equal Tord of all can have no particular favourites. His 
benevo- benevolence is therefore coincident with juftice; or, to fpeak 
eoreenr ey ly, that which is called divine juflice, is only be- 
cident with More properly, that whic c Giving justice, IS ONLY 
juftice. | nevolence exerting itfelf in a particular manner for the pro- 
pagation of general felicity. When God prefcribes laws 
for regulating the condu& of his intelligent creatures, it is 
not becaufe he can reap any benefit from their obedience to 
thofe laws, but becaufe fuch obedience is neceflary to their 
own happinefs ; and when he punithes the tranfgreffor, it is 
not becaule in his nature there is any difpofition to which 
the profpe& of fuch punifhment can afford gratification, 
but becaufe in the government of free agents punifhment is 
neceffary to reform the criminal, and to intimidate others 
from committing the like crimes. But on this fubje&t we 
need not dwell. It has been fhewn elfewhere (Mrrapruysics, 
n° 312.), that all the moral attributes. of God, his. HoLtr- 
NESS, JUSTICE, MERCY, and TRUTH, fhould be conceived 
as the fame divine BENEVOLENCE, atting in different ways 
according to different exigencies, but always for the fame 
Sublime end—the propagation of the utmoft poffible happi- 
nefs. 

The f{ubftance or effence of this felf- exiftent, all. powerful, 
infinitely, wife, and perfectly good Being, is to us wholly in- 
comprehenfible. ‘'hat it is not matter, is fhewn by the 
procefs of argumentation by which we have proved it to 
exift ; but what it is we know not, and it would be impious 
prefumption to inquire. It is fufficient for all the purpofes 
of religion to know that God is fome how or other pre- 
fent to every part of his works; that exiftence and every 
poflible perte&tion is effential to him; and that he wifhes 
the happinefs of all his creatures. From thefe truths we 
might proceed to prove and illuftrate the perpetual fuper- 
intendance of, his providence, both general and particular, 
over every the minuteit part of the univerfe : but that fubje& 
has been difcuffed in a feparate article ; to which, therefore, 
we refer the reader. (See Provipence). We shall only 
obferve at prefent; that the manner in which animals are pro- 
pagated affords as complete a proof of the conftant fuperin- 
tendance of divine power and wifdom, as it does of the im- 
mediate exertion of thefe faculties in the formation of the 
parent pair of each {pecies. For were this bufinefs of pro- 
pagation carried on by neceffary and mechanical laws, it is 
obvious, that in every age there would be generated, in each 

35  {pecies of animals, the very fame proportion of males to 'fe- 
But con- males that there was in the age preceding. On the other 
Pays he hand, did generation depend upon fortuitous mechanifm, it 
weye "Sis not conceivable but that, fince the beginning of the world, 

or, according to this hypothefis, during the courfe of eterni- 
ty, feveral fpecies of animals fhould in /ome age have ge- 
nerated nothing but ma/es, and others nothing but females ; 
and that of courfe many fpecies would have been long fince 
extin&. As neither of thefe cafes has ever happened, the 
prefervation of the various {pecies of aninrals, by keeping up 
conflantly in the world a due, though not always the fame, 
proportion between the fexes of male and female, is a com- 
plete proof of the fuperintendance of divine providence, and 
of that faying of the apotile, that it is ** in God we live, 
move, and have our being.” 
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Of the Duties and Sanétions of Natural 
Religion. 


From the fhort and very inadequate view that we have 
taken of the divine perfe¢tions, it is evidently our duty to 


reverence in our aah the felf-exiftent Being to whom they Duties and 

belong, This is inceed not only a duty, but a duty of Sane ogd 
vatural 

which no man who contemplates’ thefe perfections, and be- religions 

lieves them to be real, can poffibly avoid the performance. 

He who thinks irreverently of the Author of nature, can 36 4 

never have confidered ferioufly the power, the wifdom, and veverenay 

the goodnefs, difplayed in his works; for whoever has rieky ee 

tolerable notion of thefe muft be convinced, that he whoto God. 

performed them has no imperfeétion ; that his power can 

accomplifh every thing, which involves not a contradiGtion ; 

that his knowledge is intuitive, and free from the poffibility 

of error ; and that his goodnefs extends to all without parti- 

ality and without any alloy of felfifh defien. This convic- 

tion:muft make every man on whofe mind it is impreifed 

ready to proitrate himfelf in the duft before the Author of 

his being ; who, though infinitely exalted above him, is the 

fource of all his enjoy reacts, conftantly watches over him 

with paternal care, and proteéts him from numberlefs dan- 

gers. ‘lhe fenfe of fo many benefits muft excite in his 

mind a fentiment of the livelieft gratitude to him from 

whom they are received, and an ardent wifh for their conti- 

nuance. 

Whilft filent gratitude and devotion -thus glow in the Of ona 
breaft of the contemplative man, he will be careful not to ™° politiv 
form even a mental image of that all-perfet Being to whom ,<°4 i 
they are directed. He knows that God is not material ; se? 
that he exifts in a manner altogether incomprehenfible ; that 
to frame an image of him would be to affizn limits to what 
is infinite; and that to attempt to form a politive concep. 
tion of hira would be impioufly to compare himfelf with his 
Maker. 

The man who has any tolerable notion of the perfec- aes hell 
tions of the Supreme Being will never {peak lightly of him, ought to | 
or make ufe of his name at all but on great and folemn be tpokeg 
occafions. He knows that. the terms of all languages ares 98¢ | 
inadequate and improper, when applied direAly to him who 
has no equal, and to whom nothing can be compared ; ; and 
therefore he will employ thefe terms with caution. When he 


i {peaks of hismercy and compaffion, he will not confider them 


as feelings wringing the heart. like the mercy and compaf- 
fion experienced by man, but as rays of pure and difintereft- 
ed benevolence, When he thinks of the ftupendous fyftem 
of nature, and hears it, perhaps, faid that God formed it for. 
his own glory, he will refle& that God is fo infinitely exalt- 
ed above all his creatures, and fo perfeé in himfelf, that he 
can neither take pleafure in their applaufe, as great men do 
in the applaufes of their fellow-creatures, nor receive any 
acceffion of any kind from the exiftence of ten thoufand: 
worlds. The immenfe fabric of nature therefore only dif- 
plays the glory or perfections of its Author to ws and to 
other creatures who have not faculties to comprehend him in 
himfelf, 

When the contemplative man talks of /erving God, he w hate 
does not dream that his fervices can increafe the divine feli-rmeant by: 
city ; but means only that it is his duty to obey the divine *¥"g 
laws. Even the pronoun He, when it refers to God, cannot. 
be of the fame import as when it refers to man; and by the 
philofophical divine it will feldom be ufed but with a mental’ 
allufion to this obvious diftin@ion. 

As the man who duly venerates the Author-of his being 
will not {peak of him, on trivial occafions, fo will he be 
ftill further from calling upon him to witnefs impertinences 
and falfehood, (fee OatrH). He will never mention. his. 
name but with a pau/e, that he may have time to refle& in 
filence on his numberlefs perfeCtions, and on the immenfe 
diftance between himfelf and the Being of whom he is 
{peaking.. The flighteft, refle&tion will convince Him that 
the world with all that it contains depends every moment 

upon 


SDacies aed upon that Clod who formed it; and this conviction will 
fandtions compel him to wifh for the divine protection of himfelf and 
of natural jis friends from all dangers and misfortunes. Such a with 
, erligion. is in effe@ a prayer, and will always be accompanied with 
adoration, confeffion, and thankfyiving (fee Prayer). But 
adoration, confeffions, application, and thank{giving, coniti- 
tute what is called wor/bip, and therefore the worthip of 
God is a natural duty. It. is the addrefling of ourfelves as 
his dependants to him as the {upreme caufe and governor of 
the world, with acknowledgments of what we enjoy, and 
petitions for what we really want, or he knows to be con- 
venient for us. As if, ex. gr. I fhould in fome humble and 
compofed manner (fays Mr Wallafton) pray to that ‘¢ Al- 
mighty Being, upon whom depends the exiftence of the 
| 5 world, and by whofe providence I have been preferved to 
Divine this moment, and enjoyed many undeferved advantages, 
worthipa that he would gracioufly accept my grateful fenfe and 
Patural du- acknowledgments of all his beneficence towards me; that he 
eh would deliver me from the evil confequences of all my tranf- 
| greffions and follies; that he would endue me with fuch 
difpofitions and powers as may carry me innocently and 
fafely through all future trials, and may enable me on all 
occafions to behave myfelf conformably to the laws of rea- 
fon pioufly and wifely ; that He would fuffer no being to 
injure me, no misfortunes to befal me, nor me to hurt my- 
felf by any error or mifconduét of my own; that he would 
vouchfafe me clear and diftin® perceptions of things; with 
fo much health and profperity as may be good for me; 
that I may at leaft pafs my time in peace, with content- 
ment and tranquillity of mind; and that having faithfully 
difcharged my duty to my family and friends, and endea- 
voured to improve mylelf in virtuous habits and ufeful 
knowledge, I may at laft make a decent and happy exit, 
and find myfelf in fome better ftate.”’ 

That an untaught favage would be prompted by in/lin# 
to addrefs the Supreme Being in fuch terms as this, we are 
fo far from thinking, that to us it appears not probable that 
fuch a favage, in a fate of folitude, would be led by inftin& 
to fuppofe the exiftence of that Being. But as foon as the 
being and attributes of God were, by whatever means, made 
known unto man, every fentiment expreffed in this prayer 
muft neceffarily have been generated in his mind; for not 
to be fenfible that we derive our exiftence and all our en. 
joyments from God, is in effe€t to deny his being or his 
providence ; and not to feel a wifh that he would give 
us what we want, is to deny either his goodnefs or his. 
power. 

The worfhip of God therefore is a natural duty refulting 
from the contemplation of his attributes and a fenfe of our 
own dependence. But the reafoning which has led us. to 


SR i this conclufion refpeéts: only private devotion; for it is a 
Li ui ;, queftion of much greater difficulty, and far enough from: 


‘public wor- being yet determined, whether public worthip be a duty of 
thip a du- that religion which can with any propriety be termed na- 


ty ofna- tural, Mr Wollafton indeed. pofitively affirms that it is, 
tural reli’ and end to prove his. pofition by the followi 
gion ? and endeavours to prove his pofition by the followiug argu- 
ments. i 
42 «« A man (fays he) may be confidered as a member of 


Arguments fome fociety ; andas /uch he ouzht to worfhip God if he has 
phe the opportunity of doing it, if there be proper prayers ufed 
publicly which he may refort to, and if his health, &c. permit. 
Or the fociety may be confidered as one body, that has com- 
mon interefts and concerns, and as /uch is obliged to worfhip 
the Deity, and offer one prayer. Befides, there are many who 
know not of themfelyes how to pray; perhaps cannot fo 
much asread. ‘Thefe muft be taken as they are; and con- 
fequently fome time and place appointed where. they. may 
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have fuitable praveyt read to them, and be guided in their Duties and 
devotions. And further, towards the keeping mankind in prponiare, 


order, it is neceffary there fhould.be fome religion profefled, pejicion. 
and even eftablifhed, which cannot be without public worfhip. 


And were it not for that fenfe_of virtue which is principally 


preferved (fo far as it is preferved) by national forms and 
habits of religion, men would foon lofe it a//, run wild,» 
prey upon one another, and do what elfe the worft ef fa- 
vabes do.’” 

Thefe are in themfelves juft obfervations, and would come 
with great force and propriety from the tongue or pen of a 
Chriftian preacher, who is taught by revelation that the 
Matter whom he ferves has. commanded. his followers ‘* not 
to forfake the affembline of themfelves together,”? and has 
promifed, “ that if two of them fhall agree on earth as touch- 
ing any thing that they fhall afk, it hall be done for them 
of his Father who is in heaven.”? Ags urged by fuch a man 
and on fuch grounds, they would ferve to fhow the fitnefs of 
the divine command, and to point out the benefits which a 
religious obedience to it might give us reafon to expect. 
But the author is here profeffing to treat of natural religion, 
and to itate the duties which refult from the mere relation 
which fubfifts between man as a creature and God as his 
creator and conitant preferver. Now, though we readily 
admit the benefits of public worfhip as experienced under 
the Chriftian difpenfation, we do not perceive any thing in 
this reafoning which could lead a pious theift to expe& the 
fame benefit previous to all experience. When the author 4, 
thought of national forms and efabli/hments of religion, he cer- Borrowed 
tainly loft fight of his proper fubjeét, and, as fuch writers fto™ reve 
are too apt to do, comprehended under the religion of dis 
ture what belongs only to that which is revealed: Natural 
religion, in the proper fenfe of the words, admits.of no parti- 
cular forms, and of no legal eftablifoment. Private devotion 
is obvioufly one of its duties, becaufe fentiments of adora-~ 
tion, conteflion, {upplication,. and thank{giving, neceflarily 
{pring up in the breaft of every man who has juft notions of 
God and of himfelf: but it is not fo obvious that fuch no- 
tions would induce any body of men to: meet at /fated times 
for the purpofe of exprefling their devotional fentiments in 
public. Mankind are indeed. focial beings, and naturally 
communicate their fentiments to each other; but we cannot 
conceive what fhould at firft have led them to think that 
public worfhip at ftated times would be acceptable to the 
felf-exiflent Author of the univerfe. In cafe ot a famine, or’ 
any other calamity in which the whole tribe was equally in- 
volved, they might {peak of it to each other, inquire into 
its caufe, and in the extremity of their diftrefs join. perhaps 
in one fervent petition, that God would remove it. In the 
fame manner they might be prompted to pour forth occafional 
ejaculations.of public gratitude for public mercies; but it 
does not follow. from thete incidental occurrences that they: 
would be led: to inftitute times and places and forms of 
national worfhip; as if they believed the omnifcient Deity 
more ready to hear them in public than in private. ‘That 
the appointment of. {uch times and. forms and places is: be- 


‘ neficial to fociety, experience teaches us; and therefore it is: 


the duty,.and has been the pratice, of the fupreme maviftrate: 
in every ave and in every civilized country to provide for 
the maiatenance of the national worfhip. But this praétice 
has taken. its rife, not from the deductions of reafon, but 
either from, direét. revelation, a8 among the Jews. and 
Chriftians ;. or from tradition, which had its origin in fome: 
early revelation, as among the more enlightened Pagans of 
ancient and modern times. 

We hope that none-of our readers will be fo unjuft as to: 
{uppofe that by this difquilition we mean, in any degree, to: 

és 


thoes © 
of the duty of public worhhip. 
hanced This is fo far from our intention, that we firmly believe 
‘Telen. with Mr Wollafton, that-what piety remains among us is to 
tem be attributed in a great meafure to the prattice of frequent- 
A4 ing the church‘on Sundays; and that it is the negleé& of 
Its great. this particular duty which has rendered the prefent genera- 
vufefulnels, .- fi +f. 5 a 
‘tion of *men lefs pious, lefs humble, and more prone to fac- 
‘ tion, than their fathers were, who made it a point every 
- Lerd’s day to unite with fome congregation of Chriftians in 
‘the public worfhip of their Creator and Redeemer. But 
‘whilft we are convinced of the importance and neceflity of 
‘this too much neglected duty, and could with to imprefs 
ur conviction upen the minds of all our readers, we do not 
apprehend that we leffen its dignity, or detra&t from the 
weight of almoft univeral practice, by endeavouring to de- 
rive that practice from its ‘true fource, which appears to us 
to be-not human reafon, but divine revelation. 

But whatever doubts may be entertained with refpe& to 
the origin of public worfhip, there can be none as to the 
foundation of moral virtue. Reafon clearly perceives it to 
be the will of our Maker, that every individual of the human 
race fhould treat every-other individual as, in fimilar circum- 
ftances, he could juftly expe& to be treated himfelf. It is 

‘thus only that the greateft fum of human happinefs can be 
. produced (fee Morar Puttosorny, n° 17. and 135.) ; for 
were all men temperate, fober, juft in their dealings, faithful 
to their promifes, and charitable to the poor, &c. it is ob- 
vious that no miferies would be felt upon earth, but the few 
which, by the laws of corporeal nature, unavoidably refult 
from the union of our minds with fyftems of matter. But 
it has been already fhown, that the defign of God in forming 
fentient beings was to communicate to them fome portion, 
or rather fome refemblance, of that felicity which is effential 
to himfelf; and therefore every a€ion which in its natural 
‘tendency co-operates with this defign muft be agreeable to 
him, as every action of a contrary tendency muft be dif- 

- agreeable. 
From this reafoning it follows undeniably, that we are 
obliged not only to be juft and beneficent to one another, 
¢ Put alfo to abftain from all unneceffary cruelty to inferior 
“Cruelty to animals. That we Have a right to tame cattle, and employ 
the inferiorthem for the purpofes of agriculture and other arts where 
oe ftrength is required, is a pofition which we believe has never 
ne been controverted. But if it is the intention of God to com- 
municate, in different degrees according to their different 
ranks, a portion of happinefs to all his creatures endowed 
with fenfe, it is obvious that we fin againft him when we 
fubject even the horfe or the afs to greater labour than he 
is able to perform; and this fin is aggravated when from 
avarice we give not the animal a fuflicient quantity of food 
to fupport him under the exertions which we compel him to 
make. That it is our duty to defend ourfelves and our 
property from the ravages of beafts of prey, and that we 
may even exterminate fuch beafts from the country in which 
we live, are truths which cannot be queftioned ; but it has 
been the opinion of men, eminent for wifdom and learning, 
that we have no right to kill an ox or a fheep for food, but 
in confequence of the divine permiffion to Noah recorded in 
the ninth chapter of the book of Genefis. ‘Whether this 
opinion he well or ill founded we fhall not pofitively deter- 
mine, though the arguments upon which it is made to reft 
are of {uch a nature as the fafhionable reafoners of the pre- 
fent day would perhaps find it no eafy taflc to anfwer; but 
it cannot admit of a doubt, that, in killing fuch animals, 
we are, in duty to thar Creator and owrs, bound to’put 
them to the leatt poffible pain. If this be granted, and we 
do not {ee hew it. can be-denied by. any man convinced of 
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the benevolence of the Deity, it is- flill more evident that w@ DOuties an 
act contrary to the divine will.when, for our mere amufe- ‘fantiong 
ment, we torture and put te death fuch animals as are con- of Sate 
fefledly not injurious to ourlelves, or to any thing upon which pit ate 
the comforts of life are known to’devend. We are indeed 

far from being convinced with the poet, that infeéts and 
reptiles “in mortal fufferance feel as when a giant dies,?’ 
{fee Pizasure and Puysiotocy, Sea. vilis) ; but their 
feelings on that occalion are certainly fuch, as that, when we 
wantonly inflict them, we thwart, as far as in our power, the 
benevolent purpofe of the Creator in giving them life and 
fenfe. Let it be obferved too, that the man who prattifes 
needlefs cruelty to the brute creation is training up his mind 
for exercifing cruelty towards ‘his fellow-creatures, to his 
flaves if he have any, and to his fervants; and by a very 
quick progrefs to all who may be placed beneath him in the 
icale of fociety. 

Such are the plain duties of natural religion; and if they 
were univerfally praétifed, it is felf-evident that they would 
be productive of the greateft happinefs which mankind could 
enjoy in this world, and that piety and virtue would be 
their own reward. ‘They are however far from being uni- 
wverfally practifed ; and the confequence is, that men are fre- 
quently raifed to affluence and power by vice, and fome- 
times funk into poverty by a rigid adherence to the rules of 
virtue. 

This being the cafe, there can be no queftion of greater . 
importance, while there are few more difficult to be anfwer- 1 
ed, than ‘“* What are the fan¢tions by which natural religion : 
enforces obedience to her own laws ?”’ It is not to be fup- : 
pofed that the great body of mankind fhould, without the 4 
profpe& of an ample reward, practife virtue in thofe inftances Natetieat 
in which fuch praétice would be obvioufly attended withrelisligion dé 
injury to themfelves ; nor does it appear reafonable in any fectctive in| 
man to forego prefent enjoyment, without the well-grounded a eae e 
hope of thereby fecuring to himfelf a greater or more per-parate. 
manent enjoyment in reverfion. Natural religion therefore, 
as a fyftem of doétrines influencing the conduét, is exceeding- 
ly defeétive, unlefs it affords {ufficient evidence, intelligible 
to every ordinary capacity, of the immortality of the foul, or 
at leaft of a future ftate of rewards and punifhments. That 
it docs afford this evidence, is ftrenuoufly maintained by fome 
deifts, and by many philofophers of a different defcription, - 
who, though they profefsChriftianity, feem to have fome 
unaccountable dread of being deceived by their bibles in 
every doétrine which cannot be propped by the additional 
buttrefs of philofophical reafoning. 9 a 

One great argument made ufe of to prove that the im-"Th che wen a 
mortality of the foul is among the doétrines of natural reli-ral d expecs | 
gion, is the univerfal belief of all ages and nations that men tatition of a 
continue-to live in fome other ftate after death has feparated a 
their fouls from their bodies. ‘* Quod fi omatum confenfus + 
nature vox eff: omnefque, qui ubiqui funt, confentiunt effe 
aliquid, quod ad eos pertineat, qui vita cefferint: nobis quoque 
idem exiftimandum eft: et fi, quorum aut ingenio, aut vir- 
tute animus excellit, eos arbitramur, quia natura optima funt, 
cernere nature vim maxime: verifimile eft, ‘cum optimus 
quifque maxime pofteritati ferviat, efle aliquid, cujus is poft 
mortem fenfum fit, habiturus. Sed ut deos efle natura opi- 
namur, qualefque fint, ratione cognofcimus, fic permanere 
animos arbitramur con/erifu nationum omntum*.” * C Cicer. @ 

That this is a good argument for ‘the truth of the doc-Tu/u/e Que 7 
trine, through whatever channel men may have received it, re 5" b S45 
we readily acknowledge; but it appears: not to us to be any 49 
proof of that doétrine’s being the deduction of human rea*Notot the _ 
foning. “he popular belief of Paganifm, both ancient and offsiispring of 
modern, is fo fantaftic and abfurd, that it could never haven ere 

been 
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anctions and the-foul. 
poets, departed fpirits were vifible to mortal eyes; and muft 
therefore have been’ clothed with fome material vehicle of 
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been rationally inferred from: what nature teaches of God 
Insthe Elyfium of the Greek and Roman 


fufficient denfity to refle&t the rays ef light, thouzh not to 
refift the human touch. In the mythology of the northern 
nations, as deceaftd heroes are reprefented as eating and 
drinking, they could not be confidered as entirely divefted of 
matter; and in every popular creed of idolatry, future re- 
wards were fuppofed to be conferred, not for private virtue, 
but for public violence, upon heroes and conquerors and the 
deftroyers of nations. Surely-no admirer of what is now 
called natura! religion will pretend that thefe are part of its 
do&trines ; they are evidently the remains of fome primeval 
tradition obfcured and corrupted in its long progrefs through 
ages and nations. 

The philofophers of Greece and Rome, defpifing the po- 
pular mythology of their refpe€tive countri¢s, employed 
much time and great talents in difquifitions concerning the 
human foul and the probability of a future flate; and if 
the genuine conclufions of natural religion on this fubjeé& are 
anywhere to be found, one would naturally look for them in 
the writings of thofe men whofe genius and virtues did 
honour to human nature. Yet it is a faét which cannot be 
controverted, that the philofonhers held fuch notions con- 
cerning the fubftance of the foul and its ftate after death as 
could afford no rational fupport to fuffering virtue, (fee 
Merapuysics, Part Il]. chap. 4). Socrates is indeed an 
exception. Confining himfelf to the fludy of ethics, and 
defpifing thofe metaphyfcal fubtilties with which fo many 
others had bewildered themfelves, that excellent perfon in- 
ferred by the common moral arguments (fee Moray Pu- 
LOSOPHY, n? 232—-246), that the reality of a future ftate 
of rewards and punifhments is in the higheft degree proba- 
ble. He was not, however, at all times abfolutely convinced 
of this important truth; for a little before his death he 
faid to fome who were about him, ‘‘ I am now about to 


-leave this world, and_ye are ftill to continue in it ; which of 
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bales, Soc, 


Plato in 


Tuc. 
eft. 
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Il, 


us have the better part allotted us, God only knows *.’?, 
And again, at the end of his moft admired difcourfe concern- 
ing the immortality of the foul, delivered at a time when he: 
mutt have been ferious, he faid to his friends who came to 
pay their laft vifit, ‘‘ I would have you to know that. 


I have great hopes that I am now going into the company: 
of good men; yet I_would not be too peremptory: and conii-; 


dent concerning it §.” 

Next to Socrates, Cicero was perhaps the moit refpeCtable: 
of. all the philofophers of antiquity ; and he feems to have. 
ftudied this great queftion with uncommon care:. yet what 
were his conclufions? After retailing the opinions of various 
fages of Greece, ard fhowing that fome held the foul to be 
the heart ; others, the d/ood in the heart; fome, the érain ; 


others, the éreath ; one, that it was harmony ; another, that it. 


was number ; one, that it was aothing at all;. and another,”that, 
it was:a certain guinteffence without a name, but which might 
properly. be called «/ea¢x:«—he gravely adds, ‘‘ Harum fen-. 
tentiarum que vera fit, Deus aliquis viderit: que verifimil- 
lima, . magna queftio eft §.”> He then proceeds to give his 


own opinion ; which, as we have fhown elfewhere, was, that. 


the foul is part of God. 

To us who know by other evidence, that the foul is im- 
mortal, and that there will be a future ftate in which all the 
obliquities of the prefent fhall be made ftraight, the argu- 
ment ¢rawn fromthe moral attributes of God, and the un- 
equal diftribution.of the good things of this life, appears to 
have the force of demonftration. Yet none of us will furely 
pretend to fay. that his. powers of reafoning are. greater 
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than were thofe of Socrates and Cicero: and therefore the Duties and 

probability is, that had. we been like them deftitute of the JaCtions 

light of revelation, we fhould have been difturbed by the pujioisn, 

fame doubts, and have faid with the latter, upen reading the —_.__ 

arguments of the former as detailed by Plato, “ Nefcio | St 

quomodo, dum lego, affentior : cum pofui librum, et mecum ibang 

4pfe de immortalitate animorum ccepi cogitare, affenfio illa 5+ cae 

elabitur {.”’ tion we 
No one, we hope, will fufpe& us of an impious attempt fhould 

to weaken the evidence of a future ftate, God forbid ! 1 eae 

expetation of that fate is the only fupport of virtue and). Hee 

religion; and we think the arguments which we have ftated} oid, 

elfewhere, and referred to on the prefent occafien, make the 

reality of jt fo highly probable, that, though there were no 

other evidence, he would aét a very foolifh part. who fhould 

confine his attention wholly to the prefent life.. But we do 

not apprehend that we can injure the caufe either of virtue 

or of religion, by confeffing, that thofe’arguments which left 

doubts in the minds of Socrates and Cicero appear not ta 

us to have the force of complete demonjftration of that life 

and immortality which our-Saviour brought to light through 

the goipel. : 52 
Were the cafe, however, otherwife ; were the argumentsNatural res « 

which the light of nature affords for the immortality of the ligion has 

human foul as abfolutely convincing. as any geometrical de- af faxasae Z 

monitration— natural religion would ftill be defective ; be- ly recon- 

caufe it points out no method by which fuch as have offend-ciling the 

ed God may be certainly reftered to his favour,.and to the Deity sa 

hopes of happinefs which by their fin they had loft. The?" 

he who knows whereof we are made would fhow himfelf 

placable to finners,..and.that he would find feme way to be 

reconciled, might perhaps be .reafonably inferred from the 

confideration of his benevolence difplayed in his works. 

But when we. come to inquire more particularly how we. 

are to be reconciled, and whether a propitiation will be re- 

quired, nature ftops fhort, and expects with impatience the. 

aid of fome particular revelation. ‘That God will receive. 

returning finners, and accept of repentance inftead of perfec 

obedience, cannot be certainly known by thofe to whom he 

has not dec/ared that he will. For though repentance be: 

the moft probable, and indeed the only means of reconcilia- 

tion which nature fuggefts ; yet whether he, who is of purer 

eyes than to behold iniquity, will not. require fomething 

further before he reftore {inners to the privileges which they. 

have forfeited, mere human reafon has no. way of difcover- 

ing. From nature therefore arifes no fufficient comfort to 

finners, but anxious and endlefs folicitude about the means 

of appeafing the Deity. - Hence thofe divers ways of facrifi-. 

cing, and thofe. numberlefs {uperftitions which overfpread the 

heathen world, but which were-fo little fatisfaGtory.to the. 

wiler part of mankind, that, even.in thofe days of darknefs, ; 

the philofophers frequently declared that, in their opinion, . 

thofe rites and oblations could avail nothing towards appea-. 

fing the wrath of an offended God, or. making their prayers 

acceptable to him. Hence Socrates and one. of his dif-, « 

ciples are reprefeated by Plato} .as expecting a perfon divine- 4% 47,732 

ly. commiflioned to inform them whether facrifices be ac-ades. 

ceptable to the Deity, and as refolving to offer no more till , 

that perfon’s arrival, which they pieufly hoped might be at, 

no great diftance. on 
This darknefs of the pagan world, which the beft of men Tyef. 

who lived under it fo pathetically deplored, is to us whodoubts re- 

live under the funfhine of the gofpel happily removed by moved by 

the various revelations. contained in the feriptures of the Old ae Eres 

and New Teftaments. ‘ivhefe taken together, end in the” 

order in which they were given, exhibit fuch a difplay of 

providence, fuch a fyitem of coétrines, and fuch precepts of 

5 practical. 
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Duties and praGtical wifdom, as the ingenuity of man could never have 
oc , difcovered. The Chriftian, with the feriptures in his hands, 

relvion, ©@2 regulate his conduét by an infallible guide, and ref his 
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Common 


Part IL. Or REVEALED THEOLOGY. 


]* every civilized country the popular fyftem of theology 
has claimed its origin from divine revelation, ‘The Pa- 
gans of antiquity had their augurs and oracles; the Chinefe 
have their infpired teachers Confucius and Fohi; the Hin- 
doos have their facred books derived from Brahama; the 
followers of Mahomet have their koran dictated by an angel ; 
and the Jews and Chriftians have the fcriptures of the Old 
and New Teftaments, which they believe to have been writ- 
ten by holy men of old, who fpake and wrote as they were 
moved by the Holy Ghoft. 

That the claims of ancient Paganifm to a theology de- 
rived from heaven, as well as the fimilar claims of the Chinefe, 
Hindoos, and Mahometans, are ill founded, has been fhown in 
various articles of this work, (fee Cuina, Hinpostan, Ma- 
HomMETANISM, Myruoxocy, and Porytueism); whilft, 
under the words Rericion, ReveLation, and SCRIPTURE, 
we have fufficiently proved the divine infpiration of the 
Jewifh and Chriftian fcriptures, and of courfe the divine 
origin of Jewifh and Chriftian theology. Thefe indeed are 
not two fyftems of theology, but parts of one fyftem which 
was gradually revealed as men were able to receive it; and 
theretore both {criptures muft be ftudied by the Chriftian 
divine. 

There is nothing in the facred volume which it is not of 
importance that he fhould underftand whofe office it is to 
be a teacher of religion; for the whole proceeds from the 
fountain of truth: but fome of its do€trines are much more 
important than others, as relating immediately to man’s 
everlafting happinefs ; and thele it has been cuftomary to 
arrange and digeft into regular fyftems, called dodies or in/tt- 
Could thefe artificial fyftems be 
formed with perfe&t impartiality, they would undoubtedly 
be ufeful, for the bible contains many hiftorical details, but 
remotely related to human falvation ; and even of its moft 
important truths, it requires more time and attention than 
the majority of Chriftans have to beftow, te difcover the 
mutual connection and dependence. 

Artificial fyftems of theology are commonly divided into 


divifions of two great parts, the theoretic and the pradical; and thefe again 


revealed 


theology, 


are fubdivided into many inferior branches. Under the 
theoretic part are fometimes claffed, 

1. Dogmatic theology ; which comprehends an entire fyftem 
of all the dogmas or tenets which a Chriftian is bound to 
believe and profefs. The truth of thefe the divine muit 
clearly perceive, and be able to enforce upon his audience: 
and hence the neceffity of ftudying what is called, : 

2. The exegefis, or the art of attaining the true fenfe of 
the holy fcriptures ; and, 

3. Hermeneutic theology, or the art of interpreting and 
explaining the fcriptures to others; an art of which no man 
can be ignorant who knows how to attain the true fenfe of 
them himfelf. 

4. Polemical theology, or controverfy ; and, 

5. Moral theology, which is diftinguifhed from moral 
philofophy, or the fimple doétrine of ethics, by teaching a 


hearers, and to purfue the beft methods of guiding them by 
his doétrine and example in-the way of falvation. 

2. Catechetic theology, or the art of teaching youth and 
ignorant perfons the principal points of evangelical doétrine, 
as well with regard to belief as.to practice. 

3. Cafuiflic theology, or the f{cience which decides on 
Goubtful cafes of moral theology, and that calms the {cru- 
ples of confcience which arife in the Chriftian’s foul during 
his journey through the prefent world. 

We have mentioned thefe divifions and fubdivilions of 
the {cience of theology, not becaufe we think them impor- 
tant, but merely that our readers may be at no lofs to un- 
derftand the terms when they meet with them in other 
works. 
the greater part of them indicate diflinGtions where there is 
no difference, and tend only to perplex the ftudent. As 
the truths of Chriftianity are all contained in the fcriptures 
of the Old and New Teftaments, it is obvious that dogma- 
tic theology muft comprehend the fpeculative part of that 
which is called moral, as well as every doétrine about which 
controverfy can be of importance. But no man can extract 
a fingle dogma from the bible but by the pra¢tice of what 
is here called the exegefis ; fo that all the fubdivifions of this 
arrangement of theoretical theology mutt be ftudied together 
as they neceffarily coalefce into one. The fame thing is true 
of the three branches into which pra€tical theology is here 
divided. He who has acquired the art of adapting his ho- 
milies to the various capacities of a mixed audience, will 
need no new ftudy to fit him for inftruéting children, and the 
mott ignorant perfons who are capable of inftruction ; and 
the complete mafter of moral theology will find it no very 
difficult tafk to refolve all the cafes of confcience which he 
can have reafon to fuppofe will ever be fubmitted to his 
judgment. For thefe reafons we fhall not, in the fhort fum- 
mary which our limits permit us to give, trouble either our- 
felves or our readers with the various diviftons and fubdivi- 
fions of theology. Our preliminary direCtions will fhow them 
how we think the fcience fhould be ftudied ; and all that 
we have to do as fyftem-dai/ders, a title of which we are far 
from being ambitious, is to lay before them the view which 
the {criptures prefent to us of the being and perfe€tions of 
God, his various difpenfations to man, and the duties thence 
incumbent upon Chriftians. In doing this, we fhall follow 
the order of the divine difpenfations as we find them recorded 
in the Old and New Teftaments, dwelling longeft upon thofe 
which appear to us of moft general importance. But as we 
take it for granted that every reader of this article will have 
previoufly read the whole facred volume, we fhall not 
{cruple to illuftrate dogmas contained in the Old Teftament 
by texts taken from the New, or to confirm doftrines pe- 
culiar to the- Chriftian religion by the teftimony of Jewifh 
prophets. Ks 


Sect.I. Of God and his Attributes. 
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In every fyftem of theology the firft truths to be be-"The firft 
lieved are thofe which relate to the being and attributes of revelation 
God. ‘The Jewifh lawgiver, therefore, who records the fuppofes — 
: : pus + 1+ the Being’ 
earlieft revelations that were made to man, begins his hi- or Goa ro 
ftory with a difplay of the power and wifdom of God in the be a knows 
creation of the world. He does not inform his country-truth. 
6 men, 


much higher degree of moral perfe€tion than the mere light 
of réafon could ever have difcovered, and adding new mo- 
‘tives to the practice of virtue. 

The praCtical feiences of the divine are, 

1. Homiletic, or paforal theology; which teaches him to 
adapt his difcourfes from the pulpit to the capacity of his 
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dand meh, and expedt then to believs, upon the guthority of his 
pattri- Sivine commiffion, that God exis; for he well knew that 
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the being of God muft be admitted, and tolerably juft no- 


tions entertained of his attributes, before man can be ré- 
quired to pay any regard to miracles which afford the only 
evidence of a primary revélation. ‘ In the beginning (fays 
he) God created the heavens and the earth.’ Here the 
being of God is affumed asa truth univerfally received 3 but 
the fentence, fhort as it is, -reveals another which, as we 
thall afterwards fhew, human reafon could never have dif- 
covered. Re Ste: 

It will however be proper, before we confider the crea- 
tion of the world, and compare what thie feriptures fay of it 
with thé opinions of the moft enlightened ancients on the 
fame fubjeét, to attend to the appellation which is here 

iven to God; and inquire what light is thrown upon it 
by {ubfequent revelations. ‘The paflage in the original is 
prox nna mweI2, where it is remarkable that the Creator 1s 
denominated by a noun in the plural number, fignifying li- 
terdlly “ perfons under the obligation of an oath to perform 
certain conditions.”? '’his is certainly a very extraordinary 
denomination for the one fupreme and felf-exiftent Being ; 
and what adds to the ftrangenefs of the phrafeolozy is, that 


‘the verb with which this plural noun is made to agree is 


put in the fingular number. What now could be the facred 
hifterian’s motive for expreffing himfelf in this manner’? His 
ftyle isin general remarkable for its plainnefs and gram- 
matical accvracy ; and we believe it wowld be difficult to 
find in all his five books a fiigle phrafe not relatin'z to the 
Supreme Being in which there appears, fuch a violation of 
concord. 

In anfwer to this queftion, it has been faid, that Mofes 
ufes the plural noun to exprefs in a magnificent way the 
maje®y-of God, juft as it is cuftomary for kings and earthly 
potentates, when publifhing edi&ts and laws, to call them- 
felves we and ws. But there is no evidence on record that 
fach a mode of fpeaking was introduced among kings at a 
period fo early as the era of Mofes. Pharaoh was probably 
ag mighty a potentate as any who then reigned upon the 
earth; but though he is often mentioned by the fame facred 
hiftorian as iffuing ediéts with regal atithority, he is no- 
where reprefented as fpeakiny of himfelf in the plural num- 
ber. Let it be obferved, too, that whenever this phrafeo- 
logy was introduced among men, the plural noun was in 
every grammatical tongue joined to a plural verb ; whereas 
Mofes not only puts the noun and the verb in different 
nurbers in the verfe under confideration, but afterwards 
reprefents the DN as faying, ‘¢ let-us make mau in} our 
image;”? and, ‘‘ behold the man is become as one of us.” 
Such phrafes as thefe laft were never uled by a fingle man, 
and therefore cannot have been borrowed trom human idioms. 

Do they then denote a plurality of gods? No; there 18 
nothing which the {criptures more frequently or more earnett- 
ly inculcate than the unity of the divine nature. ‘The texts 
aflerting this great and fandamental truth are almoft num. 
berlefs. . “¢ Unto thee (fays Motes to his countrymen +) it 
was fhewed, that thou mighteft know that the Lord is God; 
there is none elfe befides him. Know therefore that the 
Lord he is God in heaven above and upon the earth beneath : 


‘there is none elfe. And again, “ Hear, O Ifrael, the Lord our 


} lfaiah xiv. 
5) 6, 18, 
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God is one Lord,” or, as it is expreffed in the original, “ Je- 
hovah our Godtis one Jehovah,” one Being to whom exiftence 
is effential, whe could not have a beginning and cannot 
have an end. In the prophecies of Tfaiah, God is intro- 
duced as repeatedly declaring t, “ I am Jehovah, and there 
is none elfe 3 there is no God befides me; that they may 
know from the rifing of the fun and from the weit, that 
there is none befides me: 1 am Fehovah, and there is none el/e : 
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Ia there a God befides the? Yea there is no God; LT know Gord and 
not any.”?. In perfect harmony with thefe declaration® af et igs 
Mofes and the prophets, our Saviour, addreffing himfelf to idee 
his Father, fays§, ‘* This is life eternal, that they might |. hn xvii 
know Thee, the only true God, and Jefus Chrift whom Thou 3. 
haf fent ;’ and St Paul, who: derived his do@rine from his 
divine Mafter, affirms |}, that ‘an idol is nothing in the |; Cor viil. 
world; and that there is none other God but one.” Ay 
The unity of the divine nature, which, from the order 
and harmony of the world, appears probable to human 
reafon, thele texts of revelation put beyond a doubt. Hence 
the firft precept of the Jewifh law, and, according to their 
own writers, the foundation of their whole religion, wat, 
“Thou halt have none other gods before Me.”? Hence, too, 
the reafon of that frict command to Jews and Chriftians 
to sive divine worfhip to none but God: “ Thou fhalt 
worfhip the Lord thy God, and him only fhalt thou ferve ;”” 
becaufe hée is God alone. Him only muft we fear, becaufe 
he alone hath infisice power; in him alone muft we truf, 
becaufe ‘he only is our rock and our falvation ;?? and to him 
alone mus we dire& our devotions, becaufe ‘ hé only know- 
eth the hearts of the children of men.” 60 
It is paft difpute, then, that the word ore does not in- Defotesa | 
dicate a plurality of gods. In the opinion, however, a 
many eminent divines, it denotes, by its jun@tion with the »,. God. 
fingular verb, a plurality of perfons. in the one Godhead; and head. 
fome few have contended, that by means of this pectliar 
conftruGion, the Chriftian do@rine of the Trinity may be 
proved from the firft chapter of the book of Genefis. ‘Vo 
this latter opinion we cam by no means’ give our affent. 
That there are three diftin@ perfons in the one divine nature 
may be inferred with {ufficient evidence from a multitude 
of paffages in the Old and New Teftaments diligently com- 
pared together ; but it would perhaps be rafh to reft the 
proof of fo fublime a myflery upon any fingle text of holy 
{cripture, and would certainly be fo to reft it upon the text 
in queftion. That Motes was acquainted with this doc- 
trine, we, to whom it has been explicitly revealed, may rea- 
fonably conclude from his fo frequently making a plural 
name of God to agree with a verb in the fingular number ; 
but had we not poffeffed the brighter light of the New 
Teflament to guide us, we {hould never have thought of 
drawing fuch an inference, For fuppofing the word 09x te 
denote clearly a plurality of perfons, and that it cannot pof- 
fibly fignify any thing elfe; how could we have known that 
the number is neither more nor lefs than three, had it not 
been afcertained to us by fubfequent revelations? 
There are indeed various paflazes in the Old Teftament, 
of the phrafeology of which no rational account can be given, 
but that they indicate more than one perfon in the God- 
head. Such are thofe texts already noticed; “and the’ 
Lord God faid, let us make man in our image, after OUR 
likenefs ;?? and “ the Lord God faid, behold the man is be- 
come like onz of us.’”? To thefe may be added the fol- 
lowing, which: are to us perfe@tly unintelligible upon any; 
other {uppofition; “andthe Lord God faid, let us go down, 
and there con‘ound their language t.”” “If I bea Mafier (in + Gen. xi. 
the Hebrew adonim, masTERS), where’is my fearf ?’ ““ihe6,7. 
fear of the Lord (Jenovan) is the beginning of wifdom, | Mal. i. 6. 
and the knowledge of the Holy (in the Hebrew HOLY'ONES) 
is underftanding ||.” ‘* Remember thy Creator (Hebrew, prov, ix, 
thy Crzarors) in the daysof thy youth *.”? “And nowro, _ 
the Lioxp Gop and his Spirit hath fent me §.” “ Seck ye* Fccl. 
out of the book of the Lorn and read; for my mouth it 1 ' 
hath commanded, and his spirit it hath gathered thei G7 i 16. 
‘That thefe texts imply a plurality of divine peridns, 4 {faiah 
feems to. us incontrovertible, Tt has been already ob- ¥xxiv. 16+ 


ferved, that when Mofes reprefents God as faying, let us 
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make man, the majefty of the plural number had not been 
adopted by earthly fovereigns ; and it is obvious that the 


a Supreme Being’ could not, as has been abfurdly fuppofed, 
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Ifa, xlv. pu/- 


Beg - 


call upon ang 


els to make man; for in different places of 
alone. Hence it is 
that Solomon fpeaks of Creators in the plural number, thouzh 
he means only the one Supreme Being, and exhorts 
men to remember them in the days of their youth. In 
the paflage firft quoted from Hfaiah, there is a diftin@ion 
made between the Lord God and his Spirit; and in the 
other, three divine perfons are introduced, viz. the Speaker, 
the Lord, and the Spirit of the Lord. It does not, how- 
ever, appear evident from thefe paflages, or from any other 
that we recollect in the Old Teftament, that the perfons in 
Deity are three and no more; but no fober Chriftian will 
harbour a doubt but that the precife number was by fome 
mears or other made known to the ancient Hebrews; for in- 
quiries leading to it would be naturally fuggefted by the 
form in which the high-prieft was commanded to blefs the 
people. ‘The Lorn blefs thee and keep thee. ‘The Lorp 
make his face to thine upen thee, and be gracious unto 
thee. ‘I'he Lorp lift up his countenance upon thee, and 


+ Numb. vi.give thee peace +.” 
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A Trinity 


OF this benediGion it has been well obferved, that if its 
three articles be attentively confidered, they will be found 
to agree refpectively to the three perfons taken in the ufual 
order of the Farnszr, the Son, and the Hoty Gurosrt, 
The Father is the author of blefing and prefervation. Grace 
and i//uminatian are from the Son, by whom we have “the light 
of the knowledge of the glory of God, in the face of Jefus 
Chrift.”” Peace is the gift of the Spirit, whofe name is the 
Comforter, and whofe firft and beft fruit isthework of peace (1). 

Similar to this benediftion, but much more explicit, is 


in unity the the form of Chriftian baptifm ; which, to us who live under 


doctrine of 


Scripture. 


the funfhine of the gofpel, eftablithes the truth of the doc- 
trine of the Trinity beyond all reafonable ground of difpute, 
“ Go (jays our bleffed Saviour) and teach all nations, bap- 
tizing them in the name of the Father, and of the Son, and 
of the Holy Ghoft.’? What was it the apoftles, in obedi- 
ence to this command, were to teach all nations? Was it 
not to turn from their vanities to the living God; to re- 
nounce their idols and falfe gods, and fo to be baptized in the 
name of the Father, and of the Son, and of the Holy 
Ghoft? What now muft occur to the Gentile nations upon 
this occafién, but that, inftead of all their deities, to whom 
they had before bowed down, they were in future to ferve, 
worfhip, and adore, Father, Son, and Holy Ghoft, as the 
only true and living God? To fuppofe that Gop and two 
CREATURES are here joined together in the folemn rite by 
which men were to be admitted into a new religion, which 
direétly condemns ell creature-worfbip, would be fo extra: 
vagantly unreafonable, that we are perfuaded fuch a fup- 
pofition never was made by any converted Polytheift of an- 
tiquity. The nations were to be baptized in the name of 
three perfons, in the fame manner, and therefore, doubtlefs, 
in the fame fenfe. It is not faid in the name of Gop and 
his two faithful fervants; nor in the name of Gop, and 
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Curist, and the Hoty Guost, which might have fugz- ef 
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gelted a thought that one only of the three is God; but inn 
the name of the Farner, and of the Son, and of the Honyy 
Guostr. Whatever honour, reverence, or regard, is paidd 
to the firft perfon in this folemn rite, the fame we cannott 
but fuppofe paid to all three. Is he acknowledged as thee 
object of worfhip? So are the other two likewile. Is hee 
God and Lord over us? So are they. Are we enrolledd 
as fubjects, fervants, and foldiers, under him? So are wee 
equally under all. Are we hereby regenerated and madee 
the temple of the Father? So are we likewife of the Sona 
and Holy Ghoft. We will come 
and make our abode with him.” 

If thofe who believe the infpiration of the {cripturess 
could require any further proof that the Godhead compre- - 
hends a ‘i'rinity of perfons in one nature, we might urge upon 
them the apoftolical form of benediction; ** The grace off 
our Lorp Jesus Curist, and the love of Gop, and the: 


(fays our Saviour ¢))¢ John 
23. 


communion of the Hoty Guosr, be with you all ¥.71% 2 Coll 
Would St Paul, or any other man of common fenfe, have>*iul. 14 : 


in the fame fentence, and in the moft folemn manner, re-. 
commended his Corinthian converts to the love of God, , 
and to the grace and communion of two creatures? We: 
fhould think it very abfurd to recommend a man at once 
to the favour of a king and a beggar; but how infinitely 
{mall is the diftance between the greateft earthly potentate 
and the meaneft beggar when compared with that which 
mutt for ever fubfift between the Almighty Creator of hea- 
ven and earth and the moft elevated creature ? 

But how, it will be afked, can three divine perfons be 


but one and the fame God? This is a queftion which has Diff 


6% | 
culti 


been often put, but which, we believe, no created being iin this dg 


can fully anfwer. 
exiftence is, to us, wholly incomprehenfible ; and we might 
with greater reafon attempt to weigh the mountains in a 
pair of {cales, than by our limited faculties to fathom the 
depths of infinity. ‘The Supreme Being is prefent in power 
to every portion of fpace, and yet it is demonftrable, that in 
hiseflence heis not extended (feeMerapay sics, n°309, 310). 
Both thefe truths, his inextenfion and omniprefence, are fun- 
damental principles in what is called natural religion ; and 
when taken together they form, in the opinion of moft peo» 
ple, a myftery as incomprehenfible as that of the Trinity 
in unity. Indeed there is nothing of which it is more dif. 
ficult for us to form. a diftin@ notion than unity fimple, and 
abfolutely indivifble ; and we are perfuaded that fuch of 
our readers as have been accuftomed to turn their thoughts 
inwards, and refle& upon the operations of their own minds, 
will acknowledge the difficulty is not much lefs to them, 
Though the Trinity in unity, therefore, were no Chriftiaa 
doctrine, myfteries muft {till be believed ; for they are as 
inteparable from the religion of nature as from that of re- 
velation ; and atheifm involves the moft incomprehenfiple 
of all myfteries, even the beginning of exiftence without a 
caufe. We muft indeed form thé beft notions that we can 
of this and of all other myfteries; for if we have no no- 
tions whatever of a Trinity in unity, we can neither believe 

nor 
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(1) Petrus Alphonf, an eminent Jew, 
Alphonfus a king of Spain, 


converted in the beginning of the 12th century, 
wrote a learned treatife againit the Jews, 


and prefented to the font by 
wherein he preffes them with. this {cripture, -as 


a plain argument that there are three perfons to whom the great and incommunicable name of Jehovah is applied. And 


even the unconverted Jews, 


hands, 
feripture, is Ley. ix. 22, 


according to Bechai, one of their Rabbies, have a tradition, that when the hizh-prieft 
pronounced this bleffing over the people— elevatione manuum fic digilos compofuit, ut 'riada exprimerent, 
and difpofed his fingers into {uch a form as to exprefs a Trinity.” 
As for the reft, be it a matter of fat or not, 


“he lifted up his 
All the foundation there is for this in the 
yet if we confider whence it comes, there 


is fomething very remarkable in it, See Obferv. Fo/. de voif, in Pug. Kid. pe 400, 556) 557 
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nor difbelieve that do&trine. Tt is however to be remem- 
bered, that all our notions of God are more or lefs analo. 


_ gical; that they muft be expreffed in words which, literally 


interpreted, are applicable only to man; and that propofi- 
tions underftoed in this literal fenfe may involve an app2- 
rent contradi€tion, from which the truth meant to be ex- 
prefled by them would be feen to be free, had we dire& 
and adequate conceptions of the divine nature. On this 
‘account it is to be wifhed that men treating of the myitery 
of the holy Trinity, had always expreffed themfelves in 
{cripture lancuage, and never aimed at being wife beyond 
what is written; but fince they have a@ed otherwife, we 
mult, in juftice to our readers, animadvert upon one or two 
fatements of this do¢trine, which we have reafon to believe 
are earneftly contended for by fome who confider themfelves 
as the only orthodox. 

In the {criptures, the three perfons are denominated by the 
terms Farner, Son,.and Hoty Guost, or by Gop, the 
worb, who is alfo declared to be God, and the Spirit oF 
Gop. If each be truly God, it is obvious that they muft all 
have the fame divine nature, juft as every man has the fame 
human nature with every other man; and if there be but onE 
Gop, it is equally obvious that they muft be of the fame 
individual fubftance or effence, which no three men can pof- 
fibly be. In this there is a difficulty ; but, as will be feen 
by and by, there is no contradi@ion. ‘I'he very terms 
Farner and Son imply fuch a relation between the two 
perfons fo denominated, as that though they are of the 
{ame fubftance, poffeffed of the fame attributes, and equally 
God, juft as a human father and his fon are equally men, 
yet the fecond muft be perfonally fubordinate to the firft. In 
like manner, the Hoty Guost, who is called the Spirit of 
God, and is faid to proceed from the Father, and to be ent 
by the Son, muft be conceived as fubordinate to both, much 
in the fame way as a fon is fubordinate to his parents, tho’ 
pollefled of equal or even of fuperior powers. That this 
is the true dotrine, appears to us undeniable from the words 


Father, ftyles|| him by way of pre-eminence, «the only true 
God,’’ as being the fountain or orfgin of the Godhead 
from which the Son and the Holy Ghoft derive their true 


ef our Saviour himfelf, who, ina prayer addrefled to his 
N Xvil. 


‘eriginem fuam debens.”’ 


divinity. In like manner, St Paul, when oppofing the po- 
lytheifm of the Greeks, {ays exprefsly t, that ‘* to us there 
is but one God, rue Farusr, or whom are all things, and 
we in, or for, him; and one Lorp Jesus Curist, By whom 
are all things, and we by him.” 

‘That the primitive fathers of the Chriftian church main- 
tained this fubordination of the fecond and third perfons 
of the blefled Trinity to the firft, has been evinced with 
{uch complete evidence by bifhop Bull, that we do not per- 
ceive how any man can read his works and entertain a 
coubt on the fubje@. We fhall tranfcribe two quotations 
from hina, and refer the reader for fuller fatisfaQion to 
fed. 4. of his Defenfio fidei Nicene. 'Vhe firlt thall be a 
paflage cited from Novatian, or whoever is the author of 
the book on the Trinity publifhed among the works of 
Tertullian, in which the learned prelate affures us the fenfe 
of all the ancients is exprefled. « Quia quid eft Filius, non 
ex fe eft, quia mec innatus eft; fed ex patre eft, quia geni- 
tus eft: five dum verbum eft, five dum virtus eft, five dum 
fapientia eft, five dum lux eft, five dum Filius eft, et quic- 
quid horum eft, non aliunde eft quam ex Patre, Patri fuo 
The next is from Athanafius, 
who has never been accufed of holding low opinions re- 
fpe€ting the fecond perfon of the holy Trinity. This 
father, in his fitth difcourfe againft the Arians, fays, »ala 
yxp Tov Lwavuny ev rxuln rn apyn nv Oo AoVOS Kat Oyo, nv wpos Tov Beov, 


Bios yap coli n apy, nae ewerdav cE caving tot, diam Touro wat Geos nv 


SA0yos § according to Fobn, the word was iy this Sift prins 
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ciple, and the word was God. For God is the principle; God and 
and becaufe the word is from the principle, therefore the word his attri. 


is God. Agreeably to this dodtrine, the Niceue fathers, 
in the creed which they publifhed for the ufe of the uni- 
verfal church, ilyle the only begotten Son, Gop or Gop 


Bios ex Geov.- 


butes.:: 


somes concn 


nse ; 64 
Regardlefs however of antiquity, and, as we think, of the nenied by 
plain fenfe of {cripture, fome modern divines of great learn-fome mo- 
ing contend, that the three perfons in Deity are all con/ud-dern di- 


Jftantial, co-eternal, 
ion, or dependence, of any fort, as to nature or effence 3 whilft 
others affirm, that the fecond and third pertons derive from 

ithe firft their perfonality, but not their nature. We fhall 
confider thefe opinions as different, though, from the ob- 
{curity of the language in which we have always feen them 
exprefled, we cannot be certain but they may be one and 
the fame. -'The maintainers of the former opinion hold, 
that the three perfons called E/osim in the Old ‘T'eftament, 
naturally independent on each other, entered into an agree- 
ment before the creation of the world, that one of them 
fhould in the fulnefs of time affume humian nature, for the 
purpofe of redeeming mankind from that-mifery into which 
it was forefeen that they would fall. ‘This antemundane 
agreement, they add, conftitutes the whole of that paternal 
and filial relation which fubfifts between the firft and fecond 
perfons whom we denominate Father and Son; and they 
hold, that the Son is faid to be begotten before all worlds, 
to indicate that He who was before all worlds was begotten, 
or to de begotten, into the office of redeemer ; or, more de- 
cifively, to fignify that he undertook that office before the 
creation, and afumed to himfelf fome appearance or figure 
of the reality in which he was to execute it; and he is 
called “ovyevns or the only begotten, becaufe he alone was 


3 3 Py . vines, but 
co-ordinate, without derivation, fubordina- vines, but 


begotten into the office of redeemer *. ¥ See Ridgex 
5- : : ley’s Body 
lo many of our readers we doubt not but this will BR uf Divinity, 


pear a very extraordinary doétrine, and not eafy to be re- 


; ‘ 4 : j 6 
conciled with the unity of God. It is however fufficiently y},. Sith 
overturned by two fentences of holy f{eripture, about the doérine of 


meaning of which there can be no difpute. 


Tn this (fays{cripture. 


St John+) was manifefted the love of God towards us, + John iv 


becaufe that Ged fent his only begotten Son into the world, 9- 


that we might live through him.” Taking the word /fon in its 
ufual acceptation, this was certainly a wonderful degree of 
love in the Father of mercies to fend into the world on 
our account a perfon fo nearly related to him as an only 
fon ; but if we fubftitute this novel interpretation of the 
words only begotten fon in their ftead, the apoftle’s reafoning 
will lofe all its force. St John will then be made to fay, 
‘In this was manifefted the love of God toward us, be- 
caufe that God fent a divine perfon equal to himfelf, and no 
way related to him, but who had before the creation cove- 
nanted to come into the world, that we might live through 
him.’’ Is this a proof of the love of the perfon here called 
God? Again, the infpired author of the epiftle to the He- 
brews, treating of our Saviour’s priefthood, fays, among 
other things expreflive of his humiliation, that though he 
was a son, yet learned he obedience (or, as others would 
render the words «“adev u‘xaxony, he taught obedience) by the 
things which he fuffered}.’? Ifthe word fon be here un- 
derftood in its proper fenfe, this verfe difplays in a very 
ftriking manner the condefcenfien of our divine Redeemer, 
who, though he was no lefs a perfon than the proper Son 
of God by nature, yet vouchfafed to learn or teach us obe- 
dience by the things which he fuffered; but if we fubftitute 
this metaphorical fonfhip in place of the natural, the reafon- 
ing of the author (for that he is reafoning cannot be de. 
nied) will be very extraordinary. ‘“ Though this divine 
perfonage agreed before all worlds to fuffer death for the 
redemption of man, yet learned he obedience, or yet taught 
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he us obedience, by the things which he fuffered.”? What 


fenfe is there m this argument? Is it a-proof of condefcen- 


Adenine fion to fulfil one’s engagement ? Surely, if the meaning of 


66 


The fecond 


and third 


perfons not 
pokterior to. 


the firft. 


the word fon, when applied to the fecond perfoa of the 
blefled Trinity, were what is here fuppofed, the infpired 
writer’s argument would have been more to the purpole for 
which it is brought had it run thus; ** Though he was 
not a fon, i.e. though he had made no previous agreement, 
yet condefcended he to learm or teach,” &c. 

The other opinion, whith fuppofes the Son and the Holy 
Ghoft to derive trom the Father their perfonality, but not 
their nature, is to us wholly unintelligible ; for perfonality 
cannot exift, or be conceived in a flate of feparation from all 
natures, any more than a quality can exift in a ftate of fe- 
paration from all fubitances. ‘I'he former of thefe opinions 
we are unable to reconcile with the unity of God; the lat- 
ter is clothed in words that have no meaning. Both, as far 
we can underftand them, are palpable polytheilm ; more 
palpable indeed than that of the Grecian philofophers, who 
though they worfhipped gods many, and lords many,- yet 
all held one God fupreme over the reft. See Porytue- 
LSM, N° 32. ; 

But if the Scn and the Holy Ghoft derive their nature 
as well their perfonality from the Father, will it not follow 
that they mutt be pofterior to him in time, fince every effeét 
is pofterior to its caufe? No; this confequence feems to fol- 
low orly by reafoning too clofely from one nature to another, 
when there is between the two but a very diftant analogy. 
It is indeed true, that among men, every father mult be 
prior in time as well as in the order of nature to his fon; 
but were it effential to a man to be a father, fo as that he 
could not exift otherwife than in that relation, it is obvious 
that his fon would be coeval with himfelf, though flill as 


_ proceeding from him, he would be pofterior in the order of 


§ Lefslie’s 
Sacinian 
Controver/y. 


nature. ‘This is the cafe with all neceffary cautes and ef- 
fe&s. The vilible fun is the immediate and neceffary caule 
of light and heat, either as emitting the rays from his own 
fubftance, or as exciting the agency of a fluid diffuled for 
that purpofe through the whole fyftem. Light and heat 
therefore muft be as old as the fun; and had he exifted from 
all éternity, they would have exilted from eternity with 
him, though ftill, as his effets, they would have been be- 
hind him in the order of nature. Hence it is, that as we 
mut fpeak analogically of the Divine nature, and when 
treating of mind, even the Supreme -mind, make ule of 
words literally applicable only to the modifications of mat- 
ter, the Nicene fathers iluftrate the eternal generation of 
the fecond perfon of the bleffed Trinity by this proceffion 
of licht from the corporeal fun, calling him God or God, 
light or light. 

Another comparifon has beeri made ufe of to enable us 
to form forthe notion, however inadequate, how three Di- 
vine perfons can fubfift in the fame iubftance, and thereby 
eonftitute but one God. Mofes informs us, that man was 
made after the image of God. That this relates to the 
foul more than to the body of man, has been granted by: all 
but a few grofs anthropomorphites ; but it has been well 
obferved ¢, that the foul, though in itfelf one indivifible and 
unextended fubfance, is conceived as confifting of three 
principal faculties, the underflanding, the memo’y, and the 
will, Of thefe, though they are all coeval in time, and 
equally effential toa rational foul, the underftanding is in 
the order of nature obvioufly the firft, and the memery the 
feeond ; for things muft be perceived before they can be re- 
membered ; and they muft be remembered and compared to- 

ether before they can excite voltiots, from being, fome 
agreeable, and others difagreeable. ‘Ihe memory therefore 
may be faid to {pring from the underftanding, and the will 
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from both; and as thefe three faculties are conceived t¢o .God 
eonftitute one foul, fo may three Divine perfons partaa- ie ; 
king of the fame individual nature or effence’ corlftitutee 7 
one God. 67 
Thefe parallels or analogies are by no means brought forr- No cos 
ward as proofs of the Trinity, of which the evidence is tta |") 
ii & the Ca 
be gathered wholly from the word of God; but they fervee j,. gig 
perhaps to help our labouring minds to form the jufteft noo- of tne 
tions of that adorable myftery which it is pofflible for us tee nity, 
form in the prefent ftate of our exiftence ; and they feem tco 
ref{cue the doctrine fufficiently from the charge of contradice- 
tion, which has been fo often urged again#t it by Unitariann 
writers. To the laft analogy we are aware it has often beenn 
objected, that the foul may as well be faid to confift of tenn 
or twenty faculties as of three, fince the paffions are equallyy 
eflential to it with the underftanding, the memory, and thee 
will, and are as different from one another as thefe three faa- 
culties are, ‘Chis, however, is probably a miflake ; for the befift 
philofophy feems to teach us, that the paffions are not ina- 
nate ; that a man might exift through a long life a ftrangeer 
to many of them; and that there are probably no two mindds 
in which are generated a// the paffions (fee Passron) ; bust 
underftanding, memory, and will, are abfolutely and equallyy 
neceflary to every rational being. But whatever be in thiss, 
if the human mind can be conceived to be one indivilible fubo- 
ftance, confifting of different faculties, whether many evr 
few, why fhould it be thought an impoffibility for the infii- 
nite and eternal nature of God to be communicated to threee 
perfons acting different parts in the creation and governa- 
ment of the world, and in the great {cheme of man’s ree- 
demption. ee - 
To the doétrine of the Trinity many objeCtions have beern Obiodl 
made, as it implies the divinity of the Son and the Holyy ~ | 
Ghott ; of whom the former affumed our nature, and in itt 
died for the redemption of man. ‘Thefe we fhall noticee 
when we.come to examine the revelations more peculiarlyy 
Chriftian ; bat there is one objection which, as it refpectts 
the doctrine in general, may be properly noticed here. Itt 
is faid that the firft Chriftians borrowed the notion of za 
Tri-une God from the later Platonifts ; and that we heaar 
not of a Trinity in the church till converts were made fronm 
the fchool of Alexandria. But if this be the cafe, we masy 
properly afk, whence had thofe Platonifts the do€trine thema- 
felvés? It is not furely fo fimple or fo obvious as to be likee- 
ly to have occurred to the reafoning mind of a Pagan phit- 
lofopher ; or if it be, why do Unitarians fuppole it to im- 
volve a contradi€tion? Plato indeed taught a doCtrine iin 
fome refpe&ts fimilar to that of the Chriftian Trinity, and 
fo did Pythagoras, with many other philofophers ot Greecce 
and the Eaft (fee Pratonism, Po.yrueism, and PyrHas- 
Goras); but tho’ thefe fages appear to have been on fomae- 
occafions extrcmely credulous, and on others to have induile- 
ged themfelves in the moft myfterious {fpeculations, there iis 
no room to fuppofe that they were naturally weaker meen 
than ourfelves, or that they were capable of inculcating aas 
truths what they percerved to involve a contradiGion. ‘Thie: 
Flatonie and Pythagorean Trinities never could-have:occurr- 
red to the mind of him who merely trom the works of creaa- 
tion endeavoured to difcover the being and attributes oof: 
the Creator ; and there‘ore as thofe philofophers travelled im- 
to Eeypt and tke Kaft in queft o! knowledge, it appears tto 
us in the highelt degree probable, that they picked up thiis 
mytterious and fublime doétrive in thofe regions where iit 
had been handed down as.a dogma trom the remotett agess, 
and where.we know that {cience was not taught fyflematit- 
cally, but detailed in colleétions ot fententioug maxims amd 
traditionary opinions. If this be fo, we cannot doubt bwt 
that the Pagan Trinities had their origin in fome primeveal 
' Kevece 
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revelation. Nothing elfe indeed can account for the general 
prevalence of a dorine fo remote from human imavina- 
tion, and of which we find vettiges in the facred beoks of 
almot every civilized people of antiquity. The corrupt 
ftate in which it is viewed in the writings of Plato aad 
others, is the natural confeqnence of its defcent through a 
lonz courfe of oral tradition; and then falling into the 
hands of men-who bent every opinion as much as poffible 
to a conformity with their own fpeculations, The Tri- 
nity of Platonifm therefore, inftead of being an objection, 
lends, in our opinion, no feeble fupport to the Chriftian doc- 
trine, fince it affords almoft a complete proof of that doc- 
trine’s having made part of the firtt revelations communica- 
ted to man. 

Havine thus difcovered that the one God, to whom Mo- 
fes gives the plural name E/chim, comprehends three per- 
fons ; let us now inquire what power this Tri-une God ex- 
erted, when, as the iame facred writer informs us, he crea- 
ted the heaven and the earth. ‘That by the heaven andthe 
earth is here meant the whole univerfe, vifible and invifible, 
is known to every perfor acquainted with the phrafeology 
of Seripture; and we need inform no man converfant with 
Enolith writers, that by creation, in its proper fenfe, is 
meant bringing into demg, or making that to exz/? which ex- 
ifted not before. it muft, however, be acknowledved, that 
the Hebrew word x72 does not always imply the produc- 
tion of fubftance, but very often the forming of particular 
organized bodies out of pre-exilting matter. ‘Thus when it 
is faid * that ‘* God created great whales,. and every living 
creature that moveth, which the waters brought forth abun- 
dantly after their kind,” and again, that ‘*he created man 
male and female ;”? though the word 872 is ufed on both oc- 
cafions, we are not to conceive that the bodies of the firft 
human pair, and of thefe animals, were brought into being 
from nonentity, but only that they were formed by a pro- 
per organization being given to pre-exiltent matter. But 
when Mofes fays, ** In the beginning God created the hea- 
yen and the earth,”? he cannot be fuppofed to mean that 
in the beginning God only gave form to matter already 
exiting of itfelf ;” for in the very next verfe we are affured 
that after this act of creation was over, * the earth was {till 
without form and void,’ or, in other words, in a chaotic 
late. 

That the Jews, before the coming of our Saviour, un- 
derflood their lawgiver to teach a proper creation, is plain 
from that paffage in the fecond book of the Maccabees, in 
which a mother, to perfuade her fon to fuffer the cruelleft 
tortures rather than forfake the law of his God, ufes the 
following argument: ‘ 1 befeech thee, my fon, look upon 
the heaven and the earth, and all that is therein, and confi- 
der that God made them of things that were not.” To 
the fame purpofe the infpired author of the epiftle to the 
Hebrews, when magnifyinz the excellence of faith, fays, 
« Throwsh faith we underftand that the worlds were fra- 
med by the word of God, fo that thins which are feen were 
not made of thinzs which do appear 4’? where, as bifhop 
Pearfon has ably proved ||, the phrafe «7 “«p2+-dueay is equi- 
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of the Greed. 


The very firft verie, therefore, of the book of Genefis in- 
forms us of a moft important truth, which all, the unin{pi- 
red wifdom of antiquity could not difcover. It affures us, 
that as nothing -exifts by cha:ce, fo nothing is neceflanly. 
exifting but the three divine perfons in the one Godhead. 
Every thing elle, whether material or immaterial, derives, its 
fubflance, as well as its. form or qualities, from the fiat 


« 


of that felf-exiftent Being, ** who was, and is, and is to 
5?) r) ? , 


come.”’ . 
It does not, however, follow from this. verle, or from any 
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other paflage in the facred Scriptures, that the whole uni. God ant 
verle was called into exiftence at the fame inftant ; neither yeaa 
is it by any means evident that the chaos of our world set i 
was brought into being on the firft of thofe fix days during 71 
which it was gradually reduced into form. From a pa{-The whole 
fage ¢ in the book of Job, in which we are told by God him- univerte 
felf, that when the ‘‘ foundation of the earth was laid the a noes 
morning ftars {ang together, and all the fons of God fhouted | xxxviii. 7, 
for joy,’ it appears extremely probable that worlds had 
been created, formed, and inhabited, long before our earth 
had any exiftence. Nor is this opinion at all contrary to 
what Mofes fays of the creation of the ftars; for though 
they are mentioned in the fame verfe with the fun and moon, 
yet the manner in which, according to the orizinal, they are 
introduced, by no means indicates that all the {tars were 
forméd at the fame time with the luminaries of our fyftem. 
Mott of them may have been created long before, and fome 
of them fince, our world was brought into being ; for that 
claufe (verfe 16.) “ he made the étars alfo,” is in the He- 
brew no more than * and the ftars ;’’ the words he made be- 
ing inferted by the tranflators. The whole verfe therefore 
ought to be rendered thus, “ and God made two great 
lights ; the greater light to rule the day, and the leffer lizht 
with the ftars to rule the night ;” where nothing Js int:ma- 
ted with refpeét to the dime when the ftars were formed, 
any more than in that verfe of the Pialms ||, which exhorts) palms 
us to give thanks to God who made the moon and ftars to CKXKVi. 94 
rule by night; for his mercy endureth “ for ever.” The 
firft verfe of the book of Genefis informs us, that all things 
fpiritual and corporeal derive their exiftence from God; but 
it is nowhere {aid that all matter was created at the fame 
time; andthe generations of men afford fufficient evidence 
ot a fucceflive and continual creation of {pirits. 
“That the whole corporeal univerfe may have been created 
at once muft be granted ; but if fo, we have reafon to be- 
lieve that this earth, with the fun and all the planets of the 
fyftem, were fuffered to remain for ages in a itate of chaos, 
‘¢ without form and void ;”? becaufe it appears from other 
{eriptures, that worlds of intelligent creatures exifted, and 
even that fome angels had fallen from a ftate of happinefs 
prior to the era of the Mofaic cofmogony. ‘That the fun 72 
and the other planets revolving round him were formed ey a faa 
the fame time with the earth, cannot indeed be queftioned ; ak cee 
for it is not only extremely probable in itfelf from the 
known laws of nature, but ts exprefely affirmed by the fa- 
cred hiftorian, who relates the formation of the fun and 
moon in the order in which it took place. Into the par- 
ticulars of his narrative we have no occafion to enter, as it 
is fufficiently explained and vindicated in other articles of 
this work (tee Creation and Earra); but there is one 
difficulty which, though we have given the common folu- 
tions ot it elfewhere, we may again notice in this place, 
becaufe it has furnifhed infidel ignorance with fomething 
like an obje€tion to the divine legation of the Hebrew law- 
ih a re 
_ Mofes informs us, that on the fir? day after the produc- 4 difficulty 
tion of the ‘chaos; the e/ement of light was created; and yetfulved. 
within.a few fentences he declares, that the fan, the foun- 
tain of light, was not made till the fourth day. How are. 
thefe two paflages to he reconciled ? We anfwer, That they 
may be reconciled many ways. Mofes wrote for the ufe of 
a whole people, and not tor the amufement or inftruGtion of 
a few-aftronomers; and in this view his language is fuffici- 
ently proper, even though we fuppofe the formation of the- 
fun and the other planets-to have been carried on at the: 
{ame time, and in the‘fame progreffive manner, with the for- 
mation of this earth. The voice which called light into» 
exiftence would feparate the fiery.and luminous: particles of 
%- thes 
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God and the chaos from thofe which were opake, and, on thishypo- let any one imagine that this hypothefis interferes with any Géod and 
his attri. thefis, confolidate them in one globe, diffufing an ebfcure of the known laws of optics ; for if the rays of light be im- hiss attri- 


‘ siti plight through the planetary fyftem ; but if the earth’s atmo- pelled in ftraight lines, and in the fame dire@ion in which _ bbutes. 


{phere continued till the fourth day loaded with vapours, as 
from the narrative of Mofes it appears to have done, the 
fun could not till shat day hawe been feen from the earth, and 
may therefore, in popular language, be faid with fufficient 
propricty to have been formed on the fourth day, as it was 
then firft made to appear. (See Creation, n° 13. and 
Earrn, n° 108,174,175). But though this folution of 
the difficulty ferves to remove the infidel objection, and to 
fecure the credit of the facred hiftorian, candour compels 
us to confe{s that it appears not to be the true folution. . 
The difficulty itfelf arifes entirely from fuppofing the fun 
to be the fole fountain of light; but the truth of this opi- 
nion is not felf-evident, nor has it ever been eftablithed by 
{atisfa€tory proof, It is indeed toa mind divefted of undue 
deference to great names, and confidering the matter with 


impartiality, an opinion extremely improbable. The light: 


of a candle placed upon an eminence may in a dark night be 
{een in every direétion at the diftance of at leaft three miles. 
But if this {mall body be rendered vifible by means of rays 
emitted from itfelf, the flame of a candle, which cannot be 
fuppofed more than an inch in diameter, muft, during eve- 
ry inftant that it continues to burn, throw from its own fub- 
{tance luminous matter fufficient to fill a {pherical {pace of 
fix miles in diameter. This phenomenon, if real, is certain- 
ly furprifing ; but if we. purfue the refleGtiona little farther, 
our wonder will be greatly increafed. The matter which, 
when convertd into flame, is an inch in diameter, is not, when 
of the confiftence of cotton and tallow, of the dimenfions 
of the 2oth part of an inch; and therefore, upon the com- 
mon hypothefis, the 20th part of an inch of tallow may be 
fo rarefied as to fill a fpace of 113,0976 cubic miles! a ra- 
refaétion which to us appears altogether incredible. We have 
indeed heard much of the di vifibihty of matter ad infinitum, 


they are fuppofed to be emitted, the phenomena of vifion 
mutt neceffarily be the fame. 
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Mofes there!ore was probably a more accurate philofopherMopfesa | 

than he is fometimes fuppofed to be. The clement of lightfounnd phi. 

was doubtlefs created, as he informs us, on the firft day , lofoppher. 


but whether it was then put in that ftate in which it is the 
medium of vifion, we cannot know, and we need not in- 
quire, fince there was neither man nor inferior animal with 
organs fitted to receive its impreffions.. For the firft three 
days it may have been ufed only as a powerful inftrument to 
reduce into order the jarring chaos. Or if it was from the 
beginning capable of communicating vifible fenfations, and 
dividing the day from the night, its agency muit have been 
immediately excited by the Divine power till the fourth 
day, when the fun was formed, and endowed with preper 
qualities for inftrumentally difcharging that office. This 
was indeed miraculous, as being contrary to the prefent laws 
of nature: but the whole creation was miraculous; and we 
furely need not hefitate to admit a lefs miracle where we 
are under the neceffity of admitting a greater. ‘The power 
which called light and all other things into exiftence, could 
give them their proper motions by ten thoufand different 
means ; and to attempt to folve the difficulties of creation 
by philofophic theories refpecting the laws of nature, is to 
trifle with the common fenfe as well as the piety of man. 
kind: it is to confider as fubfervient to a law that very 
power by whofe continued exertion the law is eftablithed. 
fiaving thus proved that the univerfe derives its being, 
as well as the form and adjuftment of its {everal parts, 
from the one fupreme and {elf-exiftent God, let us here 
paufe, and refle& on the fublime conceptions which fuch 


aftonifhing works are fitted to give us of the Divine per- 
fe€tions. 


1 
4 


ee ee RS ae 


and think we underftand what are’ ufually called demonfira- And, in the firft place, how ftrongly do the works of inert te 
trons of the truth of that propofition ; but thefe demonftra- creation imprefs upon our minds a conviétion of the infinite powver of 
tions prove not the actual divifibility of real folid fubftances, power of their Author? He fpoke, and the univerfe ftarted the cabae 
but only that upon trial we fhall find no end of the ideal into being ; he commanded, and it ftood faft. How migh-" ? 
procels of dividing and {ubdividing imaginary extenfion. ty is the arm which ‘ ftretched out the heavens and laid 


& Nature 
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Upon the whole, therefore, we are much more inclined 
to believe that the matter of light is an extremely fubtile 
fluid, diffufed through the corporeal univerfe, and only ex- 
cited to agency by the fun and other fiery bodies, than that 
it confifts of ftreams continually iffuing from the fubftance 
of thefe bodies. It is indeed an opinion pretty generally 
received, and certainly not improbable in itfelf, that light 
and electricity are one and the fame fubftance (fee Exzc- 
rricitr-Index); but we know that the ele@rical fluid, 
though pervading the whole of corporeal nature, and, as 
experiments fhow, capable of acting with great violence, 
yet lies dormant and unperceived till its agency be excited 
by fome foreign caufe. Juft fo it may be with the matter 
of light. ‘That fubftance may be “ diffufed from one end 
of the creation § to the other, it may traverfe the whole 


univerfe, form a communication between the moft remote 


{pheres, penetrate into the inmoft receffes of the earth, and 
only wait to be put in a proper motion to communicate vi- 
fible fenfations to the eye. Light is to the organ of fight 
what the air is to the organ of hearing. Air is the medium 
which, vibrating on the ear, caufes the fenfation of found ; 
but it equally exifts round us at all times, though there be 


the foundations of the earth ; which removeth the moun- 
tains, and they know it not; which overturneth them in his 
anger ; which fhaketh the eatth out of her place, and the 
pillars thereof tremble! How powerful the word which 
commandeth the fun, and it rifeth not ; and which fealeth 
up the ftars ;”? which fuftaineth numberlefs worlds of ama- 
zing bulk fufpended in the regions of empty fpace, and di- 
rects their various and inconceivably rapid motions with the 
utmolt regularity! * Lift up your eyes on high, and be- 
hold, who hath created all theje things? By the word of 
the Lord were the heavens made, and all the hoft of them 
by the breath of his mouth. Hell is naked before him, and 
deftru€&tion hath no covering. He ftretcheth out the North 
over the empty place, and hangeth the earth upon nothing. 
He has meafured the waters in the hollow of his hand, and 
meted out the heavens with a {pan ; and comprehended the 
cuft of the earth in a meafure; and weighed the mountains 
in fcales, and the hills in a balance, Behold! the nations 
are as a drop of the bucket, and are counted as the {mall 
duft of the balance ; behold, he taketh up the ifles as a very 


little thing. All nations’ before him are as nothing, and 


they are counted to him lefs than nothing, and vanity. ‘T'o || Pf: xxiii. | 


whom then will ye liken God, or what likenefs will yecom-°; 9.3 Job | 

pare unto him {.?”? pot Nag , 
A\s the works of creation are the effe&ts of God’s POWET, Ifa xii, 12, 

they likewife in the mof eminent manner dilplay his wif. 776 

dom, . This was fo apparent to Cicero, even from the His wif. 


partial 1m, ) 


no fonorous body to put it in motion. In like manner, 

light may be equally extended at all times, by night as well as 

by day, from the moft diftant fixed ftars to this earth, tho’ 

it then only ftrikes our eyes fo as to excite vifible fenfations 

svhen impelled by the fun or fome other mals of fire’? Nor 
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partial and very imperfe& knowledge in aftronomy which 
his time afforded, that he declared § thofe who could affert 
sthe contrary void of all underftanding, But if that great 
matter of reafon had been acquainted with the modern dif. 


Proru, lib caveries in aftranomy, which exhibit numberle{s worlds {cat- 
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tered through fpace, and each of immenfe magnitude ; had 
he known that the fun is placed in the centre of our fyftem, 
and that to diverfify the feafons the planets move round him 
with exquifite regularity ; could he have conceived that the 
diftinction between. light and darknefs is produced by the 
diurnal rotation of the earth on its own axis, inftead of that 
difproportionate whirling of the whole heavens which the 
ancient aftronomers were forced to fuppofe ; had he known 
ef the wonderful motions of the comets, and confidered how 
{uch eccentric bodies have been preferyed from falling upon 
fome of the planets in the fame fyftem, and the feveral fy. 
ftems from falling upon each. other; had he taken into the 
account that there are yet greater things than thefe, and 
** that we have feen but a few of God’s works ;?—that vir 
tuous Pagan would have been ready to exclaim ‘in the words 
of the Pfalmilt, “© Lord, how manifold are thy works ! 
In wiidom haft thou made them all; the earth is full of 
thy riches.” 

That creation is- the offspring of unmixed goodnefs, has 
been already fhown with fufficient evidence (fee Mzrarny- 
si¢s, n° 312. and n° 29, of this article) ; and from the vait 
number of creatures on our earth endowed with life ‘and 
fenfe, and a capability of happinefs, and the infinitely greater 
number which probably inhabit the planets ot this and other 
fyftems, we may infer that the goodnefs of God is as bound- 
lefs"@S his power, and. that “ as is his majelty, fo is his mer- 


cy.”? Out of his own fulnefs hath he brought into being 


numberlefs worlds, replenifhed with myriads of myriads of 
creatures, furnilhed with various powers and organs, capaci- 
ties and inftin&ts ; and out of his own fulnefs he continually 
and plentifully {upplies them all with every thing neceffary 
to make their exiftence comfortable. <* The eyes of all 
wait upon him, and he giveth them their meat in due fea- 
fon. He openeth his hand and fatisfies the defires of every 
living thing: he loveth righteoufnels and judgment ; the 
earth is full of the goodnefs of the Lord. He watereth the 
ridges thereof abundantly ; he fettleth the furrows thereof ; 
he maketh it foft with fhowers, and blefleth the {pringing 
thereof.~ He crowneth the year with his goodnefs ; and his 
paths drop fatnefs. ‘hey drop upon the paftures of the wil- 
dernefs ; and the little hills rejoice on every fide.. The’paf- 
tures are clothed with flocks ; the valleys alfo are covered 
with corn ; they fhout with foy, they alfo fmg *’?, Survey 
the whole of what may be feen on and about this terraque- 
ous globe, and fay, if our Maker hath a fparing. and a ni- 
gardly hand. Surely the, Author of fo much happinefs mutt 
be eilential goodnefs ; and we mutt conclude with St John, 
that “ God is love.” ; 

Vhefe attributes of power, wifdom, and goodnels, fo con- 
fpicuoufly difplayed in the works of creation, belony in the 
fame fupreme degree to each perfon in the bleffed ‘Trinity ; 


tte Crea- for Mofes declares that the heaven and the earth were crea- 


bh. i. 3. 


ted, not by one perion, but by the E4him. The ry in 
deed, or fecond perfon, appears to have been, the immediate 
Creator; for St John affures us ||, that “all things were 
made by him, and that without him was not any thing 
made that was made.’? Some Arian writers of great lcarn- 
ing (and we believe the late Dr Price was of the num. 
ber) have afferted, that a being who was created himfelf 
may be endowed by the Omnipotent God with the power 
of creating other beings ; and as they hold the »972: or word 
to be a creature, they contend that he was employed by 
the Supreme Deity to create, not the whole univerle, but 
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only this earth, or at the utmoft the folar fyftem. * The old 
argument (fays one of them), that no being inferior to the 
great Omnipotent can create a world, is fo childith as to 
deferve no anfwer.. Why may not God communicate the 
power of making worlds to any being whom he may choofe 
to honour with fo glorious’a prerogative? I have no doubt 
but fuch a power may be communicated to many good meu 
during the progrefs of their exiftence ; and to fay that it 
may not, is not only to limit the power of God, but to cons 
tradi acknowledged analogies.” 
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We are far from being inclined to limit the power of Creation 


God. He can certainly do whatever involves not a direét? 
contradiction ; and therefore, though we know nothing ana- 
fogous to the power of creating worlds, yet as we perceive 
not any contradiction implied in the notion of that power 
being communicated, we fhall admit that fuch a communi- 
cation may be poffd/e, though we think it in the higheft de- 
gree improbable. But furely no man will contend that the 
whole univer/e was brought into exiftence by any creature ; 
becaufe that creature himfelf, however highly exalted, is ne- 
ceflarily comprehended in the notion of the univerfe. Now 
St Paul exprefsly affirms §, that, 
the bleffed Trinity, « were aut things created that are in! 
heaven, and that are in earth, vifible and invifible, whethex 
they be THRONES, or DOMINIONS, or PRINCIPALITIES, OF 
POWERS ; all things were created by him and for him ; and 
he is before all things, and by him all things confift.””? In- 


eculiar to 


by the fecond perfon in § Colof. iv, 


Te 


deed the Hebrew Scriptures in more places than one + ex- f Ifa. x. 


pre(sly declare that this earth, and of courfe the whole folar! 


2. Xliv. 24 


Jerem. x, 


fyftem, was formed as well as created, not by any inferior be: af 


ing, but by the true God, even Febovah alone; and in the 
New Teftament *, the Gentiles are faid to be without ex- 
cufe for not glorifying him as God, * becaufe his éternal * 
power and Godhead are clearly feen from the creation of 
the world.” But if it were natural to fuppofe that the 
power of creating worlds has been, or ever will be, commu. 
nicated to beings inferior to the great Omnipotent, this rea= 
foning of the apoftle’s would be founded on falfe principles, 
and the fentence which he paffed on the Heathen would be 
contrary to juftice. 

But though it be thus evident that the 76 was the ime 
mediate Creator of the univerfe, we are not to fuppofe that 
it was without the concurrence of the other two perfons, 
‘‘he Father, who may be faid to be the fountain of the Dix 
vinity itfelf, was certainly concerned in the creation of the 
world, and is theretore in the apottle’s creed denominated 
the “* Father Almighty, Maker of heaven and earth 3” and 
that the Holy Ghoft or third perfon is likewife a Creator, 
we have the exprefs teftimony of two infpired writers : ¢ By 
the word of the Lord (fays the Pialmift) were the heavens 
made, and all the hoft of them by the breath (Hebrew, Spi. 
R1T) of his mouth.” And Job declares, that the “ Spiriv 
of God made him, and that the breath of the Almighty 
gave him life.” Indeed thefe three divine perfons are fo 
intimately united, that what is done by one mult be done 
by all, 2s they have but one and the fame will. Chis is 
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the reafon afligned by Origen * for our paying divine wor: Contr. Cex 


fhip to each ; Gpngxevogev OUv Tow maleea tng cAEEI“S KALE Foy viovP 
Thy aArnberav, ovla duo tn urcclaces mpaymola, ev Se rn omovorce;, noes 
TN TUM POVIG Xat TH TaUTOT ATL THC Bovancews, *€ we worfhip the Fa. 
ther of truth, and the Son the truth ittelf,. being two things 
as to Hypoftafis, but one in azreement, confent, and fame- 
nefs of will”? Nor is their union a‘ mere agreement in will. 
only ; it is-a phyfical or effential union:.fo that what is done 
by one mutt neceflarily be done by the others-alfo, accord. 
ing to that of our Saviour, Iam in the Father and the 
Father inme: The Father who dwelleth in me, he doth the 
works.” 


Thus: 
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This we fee, thet to the feveral pérfona in the ever blef 
fed Trinity is equal praife due for the creation of the 
world, Their all-powerful word cammanded inta being 
every thing that exifts, and by the fame Divine power is 
every thing continued in exiflence. -Well thercfore might 
the Pfalmut call upon the heavens and the earth to praife 
the name of the Lord; “ for he commanded, and they were 
created. He hath alfo eftablifhed them for ever and ever ; 
he hath made a decree which thall not pafs, Let all things 
praife the name of the Lord; for his name’ OTR MN, Fa- 
ther, Sor, and Holy Ghoft, alone is excellent, and his glory 
above the earth and heaven.” 
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Sect. Il. Of the Original State of Man, and the 
firfi Covenant of Eternal Life which God vouch/afed 
to make with bim. 
8a 
Peculiarity 


ofthe ex. reader mutt be ftruck with the manner in which the fuoreme 


preffion in Being is reprefented as making man: ‘ And God faid, let 
he God yg make man in our image, after our likenefs; and let 
pertatigs them have dominion over the fifh of the fea, and over the 
fowl of the air, and over the cattle, and over all the earth, 
and over every creeping thing that creepeth upon the earth. 
_ So God created than in his own image; in the image of 
God created he him; male and female created he THEM. 
And God bleffed them; and God faid unto them, be fruit- 
ful, and multiply, and replenifh the earth, and fubdue it 5 
and have dorminion- over the fith of the fea, and over the 
fowl of the air, and over every living thine that moveth apon 
the earth. And God faid, behold, I have given you every 
herb bearing feed, which is upon the face of all the earth; 
and every tree, in the which is the frait of a tree yielding 
feed: to you it fhall be for meat. And God faw every 
thing that he had made, and, behold, it was very good. 
And the evening and the morning were the fixth day. 
“Thus the heavens and the earth were finifhed, and all the 
hoft of them. And on the feventh day God ended his 
work which he had made ; and he refted on the feventh day 
from all his works which he had made. And God bleffed the 
feventh day, and fanétified it : becaufe that in it he had reit- 
ed from all his work which (:od created and made Be? 

This is a very remarkable paffaze, and contains much im- 
portant information. It indicates a plurality of perfons in 
the Godhead, defcribes the nature of man as he came at 
firft from the hands of his Creator, and furnifhes ¢ata from 
which we may inter what were the duties required of him 
in that primeval ftate, and what were the rewards to which 
obedience would entitle him. 

Of the plurality of Divine perfons, and their effential 
union, we ‘have treated in the preceding feétion, and pro- 
ceed now to inquire into the fpecific nature of the firft 
man. This muft be implied in the image of Gor, in which 
he is {aid to have been created ; for it is by that phrafe alone 
that he is charaéterized, and his pre-eminence marked over 
the other animals, Now this image or likenefs mult have 
een found either in his body alone, his foul alone, or in 
both united. That it could not be in his body alone, is 
obvious; for the infinite and omnipotent God 1s allowed 
‘by all men to be without body, parts, or paffions, and 
therefore to be fuch as nothing corporeal can poffibly re- 

as femble. 

Different If this likenefs is to be found in the human foul, it comes 
pinionsre- to be a.queftion in what faculty or power of the foul it 
{peting  confifts. Some have contended, that man is the only crea- 
en ture on this earth who is animated by a principle effentially 
different from matter ; and hence they have inferred, that 
he is {aid to have been formed in the Divine image, on ac- 
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In the Mofaic account of the creation, every attentive _ 
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count of the immateriatity of that vital prineiple twhich waa O.Original 
infufed into his body when the ‘* Lord God breathed inta # fate of | 
his nofrils the breath of life, and man became a livin foul ¢.” whip 
That this account of the animation of the body of man ins § 6 Gen. iia 
dicates a fuperiority of the human foul to the vital principle 7- ’- 
of all other animals, cannot, we think, be quefioned; but 
it does not therefore follow, that the human {foul 1s the ons 
ly immaterial principle of life which animates any terreftria 
creature. It has been fhown elfewhere (fee Mzrarnysicsy 
n° 235.), that the power of tenfation, attended with intivis 
dual confcioufnels, as it appears to be in all the hizher {pes 
cies of animals, cannot refult from afy organical ftru€cure, 
or be the quality of a compound extended being. The vis 
tal principle in {uch animals therefore mufl be immaterial as 
well as the human foul; but as the word immaterial denotes 4 
only a negative notion, the fouls of men ard brutes, though { 
both immaterial, may yet be fubttances effentially different. 
This being the cafe, it is plain that the Divine image in 


i 
which man was formed, ard by which he is diftinguifhed ; 
from the brute creation, cannot confift in the mere cireum- i 
ftance of his mind being a fubfance different from matter, ) 
but -in forme pofitive quality which diftinguilhes him from 
every other creature on this ylobe. 83 9 


About this chara€teriltic quality very various opinions CCalvi itt 
have been formed. Some have fuppofed |} ** that the ee Ye 
aga gage ene Rey Gils a 
of God in Adam appeared in that rectitude, righteoufnels, 3 4 wy of D 


of B 


and'holinefs, in which he was made; for God mate matt vivinity, bl 
upright (Ecclef, vit. 2.), a holy and righteous creature ychch. 3, : 
which holinefs and righteoufwefs were in thetr kind perfect; 


his underitanding was free from all error and miltakes.; his | 
will biafed to that which is. good; his affections flowed in ' 


a rivht channel towards their proper objects; there were no 
finful motions and evil thouzhts tm hrs heart, nor any pro-_ . 
penfity or inclination to that which is evil; and the whole 
of his condu@t and behaviour was according to the will of 
God. “And this righteoufnefs (fay they ) was natural, and 
not perfonal and acquired. It was not obtained by the exer- 
cife of his free-will, but was created with him, and belongs 
éd to his mind, as a natural faculty or inftin&,”’ They 
therefore call it original righteou/ne/s, and fuppofe that it was 
loft in the fall. r 
To this do@trine many objeGtions have been made. It has OObjected 
been faid that righteoufnefs confifting in right actions pro-teto. 
ceeding from proper principles, could not be ¢reated with 
Adam and make a part of his nature ; becaule nothing which 
is produced in a mean without his knowledge and confent - 
can be if him either virtue or vice. Adam, it is added, , 
was unguetti nably placed in a ftate of trial, which proves 3 
¢hat he had righteous habits to acquire ; whereas the doc- - 
trine under confideration, affirming his original rigg teoul- - 
nefs to have been perfect, and therefore incapable of im- - 
provement, is inconfiftent with a ftate of trial. That hiss 
underftanding was tree from all errors and miftakes, has been 1 
thought a blafpherious poStion, as it attributes to man onee 
o: the incommunicatle perfections of the Deity. It is like. - 
wife believed to be contrary to faét; for either his under. - 
ftanding was bewildered in error, or his affections flowed | 
towards an improper objet, when he {uffered himfelf at the 2 
perfuafion of his wife to tranfgrefs the exprefs law of his 3 
Creator. The obje€tor expreffes his wonder at its having * 
ever been fuppoted that the whole of Adam’s conduc and | 
behaviour was according to the will of God, when itis fod 
notorious that he yielded to the firft temptation with 1 
which, as far as we know, he was aflailed in paradife. { 
Convinced by thefe and other arguments, that the image 2 
of God in which man was created could not confift in ori - 


ginal righteoufnefs, or in exemption from all poflibility of © ore le 
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error, many learned men, and Bifhop Bull* among others, s yori.,. 
haveciii, | 
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Driginal have fuppofed, that by the image of God is to be under- 
Rate of) Pood certain gifts and powers fupernaturally infufed by the 
pan _ Holy Spirit into the minds of our firft parents, to guide 
85 them in the ways of piety and virtue. This opinion they 
inion of reft chiefly upon the authority of Tatian, Ireneus, Tertul- 
hop Buiijian, Cyprian, Athanafius, and other fathers of the primi- 
hea tive church; but they think, at the fame time, that it is 

countenanced by feveral paflages in the New T'eftament. 


Int fa- 
rs Thus when St Paul fays §, ‘ and fo-it is written, The firkt 
BCor. wan Adam was made 2 livirg foul, the laf Adam was made 
Fas 40, quickening Spirit ;”’ they underfland the whole paflage as 
relating to the creation of man, and not as drawing a com- 
parifon between Adam and Chrift, to fhow the great fupe- 
riority of the latter over the former. In fupport of this 
interpretation they obferve, that the apoftle immediately 

adds, “ howbeit, that was not firft which is fpiritual, but 

that which is natural, and afterwards that which is {piri- 
tual; an addition which they think was altogether necdlefs, 

if by the quickening Spirit he had referred to the incarna- 

tion of Chrift, which had happened in the very age in which 

he was writing. They are therefore of opinion, that the 
body of Adam, after being formed of the duft of the ground, 

vas firft animated by a vital principle endowed with the fa- 
culties of reafon and-fenfation, which entitled the whole 

man to the appellation of a living foul. After this they 
fuppofe certain graces of the Holy Spirit to have been in- 
fufed into him, by which he was made a quickening fpirit, 

or formed in the image of God; and that it was in confe- 
quence of this fucceffion of powers communicated to the 
fame perfon, that the apoftle faid, < Howbeit, that was not 

firft which is fpiritual, but that which is natural.’ 

We need hardly obferve, that with refpect to a queftion 

of this kind the authority of Zatian and the other fathers 
guoted is nothing. ‘Thofe men had no better means of 
difcovering the true fenfe of the f{criptures of the Old 
Teftament than we have; and their ignorance of the lan- 
guage in which thefe {criptures are written, added to fome 
metaphyfical notions refpecting the foul, which too many of 

them had derived from the {chool of Plato, rendered them 

very ill qualified-to interpret the writings of Mafes. Were 
authority to be admitted, we fhould confider that of bifhop 

‘Bull and his modern followers as of greater weight than the 
authority of all the ancients to whom they appeal. But 
authority cannot be admitted; and the reafoning of this 
learned and excellent man from the text of St Paul is furely 

very inconclufive. It makestwo perfons of Adam; a firft, 
when he was a natural man compofed of a bodyanda reafonable 

86 foul; a fecond, when he was endowed with the gifts of the 
fi-founded. Fioly Spirit and by them formed in the image of God! In 
the verfe following too, the apoftle exprefsly calls the fecond 
man, of whom he had” been fpeaking, “the Lord from 

heaven ;” bat this appellation we apprehend to be too high 

for Adam in the ftate of greateit perfeC:ion in which he 

ever exifted. That our firft parents were endowed with the 

gifts of the Holy Ghoft, we are ftrongly inclined to believe 

for reafons which shall be given by and by ; but as thefe gifts 

were adventitious to their nature, they could not be that 

87 image in which God made man. 

Dther opi-- Since man was made in the image of God, that phrafe, 
jis whatever be its precife import, muft denote fomething pe- 
culiar and at the fame time effential to human nature ; but 

the only two qualities at once natural and peculiar to man 

are his fhape and his reafon. As none but an anthropomor- 

phite will fay that it was Adam’s fhape which reflected this 

image of his Creator, it has been concluded that it was the 

rocper: faculty of reafon which made the refemblance. -‘l'o give 

fon's Divine, : mae ; 

E-r. . ftrength to this argument it is obferved {, that when God 
fays, “let us make man in our image,” he immediately adds, 
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s and let them have dominion over the fit of the fea, and over Original 
the fowl of theair, endover the cattle, and over all the earth ;”” peed . 
but as many of the cattle have much greater bodily flrength penighe 
than man, this dominion could not be maintained but by the 
faculty of reafon beftowed upon him and withheld from them. 

If the imaze of God was impreffed only on the mind of 
man, this reafoning feems to be conclufive ; but it has been 
well obferved ¢ that it was the whole man, and not the /ou/ brat 
alone, or the body alone, that is faid to have been formed 1 ted oe 
the divine image ; even as the whole man, foul and body, hie chnb 4 
the feat of the new and {piritual image of God in regenera- 
tion and fanétification. ‘ The very God of peace (fays 
the apoftle) fan&ify you wholly; and may your whole 
Jpirit, foul and body, be preferved blamelets to the coming of 
our Lord Jefus Chrift.”? It is worthy of notice too, that 


‘the reafon affiened for the prohibition of murder to Noah 


and his fons ater the deluge, is, that man was made in the 
image of God. ‘ Whofo fheddeth man’s blood, by man 
fhall his blood be fhed ; for in the imaze of God made he 
man.” ‘'Thefe texts feem to indicate, that whatever be 
meant by the image of God, it was ftamped equally on the 
foul and on the body. In vain is it faid that man cannot re- 
femble God in fhape. ‘T’his is true, but it is little to the 
purpefe ; for man does not refemble God in his reafoning 
faculty more than in his form. It would be idolatry to 
fuppofe the fupreme majefty of heaven and earth to have a 
body or a fhape; 2nd it would be little thort of idolatry to 
imagine that he is obliged to compare ideas’ and notions 
together; to advance from particular truths to general pro- 
pofitions; and to acquire knowledge, as we do, by the tedi- 

ous proceffes of inductive and fyllogiftic reafoning. There 

can therefore be no direct image of God either in the foul 88 
or in the body of man; and the phrafe really feems to import [Tue im- 
nothing more than thofe powers or qualities by which man pia ms 
was fitted to exercife dominion over the inferior creation ; 
as if it had been faid, ‘* Let us make man in our image, after 

our likenefs, that they may have dominion, &c.’’? But the 

erect form of man contributes in fome degree, as well as his 

rational powers, to enable him to maintain his authority over 

the brute creation; for it has been obferved by travellers, 

that the fierceft beaft of prey, unlefs ready to perifh by 

hunger, fhrinks back from a fteady look of the human face 

divine. , 

By fome *, however, who have admitted the probability * Gi, &e. 
of this interpretation, another, and in their opinion a ftill 
better reafon, has been devifed for its being faid that man 
was formed in the image of God. All the members of 
Chrift’s body, fay they, were written and delineated in the 
book of God’s purpofes and decrees, and had an ideal ex- 
iftence from eternity in the divine mind; and therefore the 
body of Adam might be faid to be formed after the 
image of God, becaufe it was made according to that 
idea. But to this reafoning objections may be urged, which 
we know not how toanfwer, All things that ever were or 
ever fhall be, the bodies of us who live at prefent as well as 
the bodies of thofe who lived 5000 years ago, have from all 
eternity had an ideal exiftence in the Divine mind; nor in 
this fenfe can one be faid to be prior to another. Jt could 
not therefore be after the idea of the identical body of 
Chrift that the body of Adam was formed ; for in the Di- 
vine mind ideas of both bodies were prefent together from all 
eternity, and each body was undoubtedly formed after the 
ideal archetype of itfelf. It may be added likewile, that the 
body of Chrift.wes not God, nor the idea of that body the 
idea of God. Adam therefore could not with propriety, or 
even with truth, be faid to have been formed in the image 
of God, if by that phrafe nothing more were intended thaa 
the relemblance between his body and the body of Chrift. 
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Original Thefe objetions to this interpretation appear to us un- 
pant oe anfwerable ; but we mean not to diate to our readers; 
lemeneen/ Kvery man will adopt that opinion which he. thinks fup. 
ported by the beft areuments; but it is obvious, that what- 

ever more may be meant by the image of God in which man 

was made, the phrafe undoubtedly comprehends all thofe 

powers and qualities by which he is enabled to maintain 

his authority over the inferior creation. Among thefe the 

faculty of reafon is confefledly the moft important ; for it is 

by it that mah is capable of being made acquainted with the 

Author of his being, the relation which fubfifts between 

them, and the duties implied in that relation from the crea 

89 ture to the Creator. 

‘Religious ‘That the firfl man, however, was not left to difcover thefe 
Pe things by the mere efforts of his own unaffifted reafon, we 
catedto _ have endeavoured te fhow. in another place ; (See Rexicion, 
Adam. — n° 5—10.)3 and the conclafion to which we were there led, is 

confirmed by the portion of revelation before us, The in- 
{pired hiftorian fays, that ** God bleffed the feventh day and 
jsanéified it, becaufe that in it he had refted from all his 
works, which he created and made ;”? but Adam could not 
have underftood what was meant by the fanéification of a 
particular day, or of any thing elfe, unlefs he had previoufly 
received fome religious inftruétion. ‘There cannot there- 
fore be a doubt, but that as foon as man was made, his 
Creator communicated to him the truths of what is called 
natural religion, which we have endeavoured to explain and 
eftablifh in Part I. of this article ; and to thefe were added 
the precept to keep holy the Sabbath-day, and fet it apart 
for the purpofes of contemplation and worfhip. 

This was a very wile inititution, as all the divine inftita- 
tions muft be. “* The great end for which we are brought 
into life, is to attain the knowledge and be confirmed in the 
love of God. 'Uhis includes obedience to his will in thought, 
word, and deed, or that courfe of condué& which can 
alone make us happy here, and, fit us for everlafting glo- 
ry hereafter. But of thefe things we cannot retain a 
proper fenfe without clofe and repeated application of 
thought ; and the unavoidable cares and concerns of the 
prefent life occupying much of our attention, it is, in the 
nature of things, neceflary that fome certain portion of 
time fhould be appropriated to the purpofes of religious in- 
ftruction and the public adoration of our Creator, in whom 
we all live, and move, and have our being.” Hence a very 
learned divine + has inferred, that though the particular time 
is a matter of pofitive appointment, the obfervation of a fab- 
bath in general is a duty of natural religion, as having its 
foundation in the reafon of things. See Sassatu. 

Man therefore in his nature/and original ftate was a rational 
and religious being, bound to do ““juttice, to love mercy, to 
walk humbly with his God, and to keep holy the Sabbath- 
day.”’ 'Thefe feem to be all the duties which in that ftate were 
required of him ; for as foon as he was introduced into the 
terreftrial paradife and admitted into covenant with his Ma- 
ker, he was placed in a fupernatura/ ftate, when other duties 
were of courfe enjoined. 

That our firft parents were both made on the fixth 
day, Mofes exprefsly affirms when he fays ||, that ‘God 
created them male and female, and bleffed them, and call- 
ed ther name Adam (x), in the day when they were 
created :”? but that they were introduced into the garden 
of Eden on that day, is an opinion which, however gene- 
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rally it may be received, feems not to be reconcileable withh 
the plain narrative of the facred penman. After telling ugs 
that on the fixth day God fnifhed all his works, which hee 
faw to be very good, and refted on the feventh day, he brieflyy 
recapitulates the hiftory of the generations of the heavenss 
and of the earth, gives us a more particular account of thee 
formation of the firft man, informing us that the “ Lordd 
God formed him out of the dutt of the ground, and breathedd 
into his noftrils the breath of life, when man became a livings 
foul ;” and then proceeds to fay {, that the ** Lord Godd! Gen: 
planted a garden eaftward in Eden, where he put the maui ae “ 
whom he wap formed.” From this fhort hiftory of the firftt >” 
pair it appears beyond difpute evident, that neither the mana 

nor the woman was formed im the garden; and that from 

their creation fome time elapfed before the garden wass 
prepared for their reception, is likewife evident from a com-- one 
parifon of Gen. 1. 29. with Gen. it. 16,47. In the firft of f Before & 
thefe paflages God gives to man, immediately after hiss \vas plag 
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creation, “ every herb bearing feed which was upon the: ae ae 
c q 4 . . caen ot & 
face of all the earth, and every tree, without exception, , jen. i 


in which was the fruit of a tree bearing feed: to him he: 
faid it fhould be for meat.”? In the fecond, “ he command-- 
ed the man, faying, of every tree of the garden thou mayeft : 
freely eat; but of the tree of knowledge of good and 
evil, thou fhalt not eat of it; for in the day thou eateft 
thereof thou fhalt furely die”? When the firft grant of © 
food was given, Adam and his wife muft have been where 1 
no tree of knowledge grew, and they muft have been in. q 
tended to live at leaft fo long in that ftate as that they 
fhould have occafion for food, otherwife the formal grant of © 
it would have been not only fuperfluous, but apt to miflead 
them with refpeét to the fubfequent reftri@ion 

In this original ftate man was under the difcipline of what 
we have called natural religion, entitled to happinefs while he 
fhould perform the duties required of him, and Hable to 
punifhment when he fhould negleét thofe duties, or tran{grefs 
the law of his nature as a rational and moral agent. This 
being the cafe, it is a matter ef fome importance, and what 
will enable us to’ perceive more clearly the prerozatives of 
Chriflianity, to afcertain, if we can, what the rewards and 
punifhments are which natural religion holds out to her vo- 
taries. 

‘hat under every difpenfation of religign the pious and 
virtuous man fhall, during the whole of his exiftence, enjoy 
more happ'nefs than mifery; and that the incorrigibly wic- 
ked, if there be any fuch, fhall have a greater portion of mi- 
fery than happinefs, are truths which cannot be controverted 
by any one who admits, that the Almighty governor of the 
univerfe is a Being of wifdom, goodnefs, and juftice. But 
refpecting the rewards of virtue and the punifhment of Vice, 
more than thefe general truths feems not to be taught by 93 
natural religion. Many divines, however, of great learning Mid not, 
and‘worth, have thought otherwife, and have contended, that when per 
from the nature of things the rewards beftowed by an infinite ‘eormed, 

b ‘ i : tiitle him 
God upon piety and virtue maft be eternal like their Ae tg etern 
thor. “Thefe men indeed appear willing enough to allow ]iffe. 
that the punifhments with which natural religion is armed 
againft vice muit be only of a temporary duration, becaufe 
reafon, fay they, is ready to revolt at the thought of everlu/. 
ing punifhment. 

‘this opinion, which confounds natural with revealed reli- 
gion, giving to the former an important truth which belongs 

exclufively 


‘ 


(x) The woman was fome time afterwards diftinguifhed by the name of Eve 7, becaufe fhe was to be the mother of 
all ving, and particularly of that bleffed feed which was to bruife the head of the ferpent. See Parkbur/i’s Lexicon on 


the word, 
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pane exclufively to the latter, has been fo ably confuted by a learn- 
fate o 


man. 


ed writer, who was never averfe from allowing to human 
reafon all the difcoveries which it can juftly claim, that we 
fhall fubmit his arguments to our readers in preference to 
any thing which we can give ourfelves. 

<¢ Tf reafon doth, on the one hand, feem to revolt at ever. 
lifting punifbment, we muft confefs that Fancy, on the other, 
(even when full plumed by vanity), hath fearce force enough 
to rife to the idea of infinite rewards. How the heart of man 
came to confider this as no more than an adequate retribution 
for his right conduét during the fhort trial of his virtue here, 
would be hard to tell, did we not know what montters 
PRIDE begot of old upon Pagan philofophy ; and how much 
greater {till thefe latter ages have difclofed, dy the long in- 
cubation of /chool-divinity upon folly. . What hath been 
urged from natural reafon, in fupport of this extravagant 
prefumption, is fo very flender, that it recoils as you enforce 
it. Firft, you fay, ‘that the foul, the fubje& of thefe eter- 
nal rewards, being immaterial, and fo therefore unaffected by 
the caufes which bring material things to an end, is, by its 
nature, fitted for eternal rewards.—This is an argument ad 
dynorantiam, and holds no farther.— Becaufe an :mmaterial be- 
ing is not fubje@t to that mode‘of diffolution which affects 
material {ubftances, yeu conclude it to be eternal, ‘This is 
going too faft. There may be, and probably are, many 
natural caufes (unknown indeed to us), whereby immaterial 
beings come to.an end. But if the nature of things cannot, 
yet God certainly can, put a final period to fuch a being when 
it hath ferved the purpofe of its creation. Doth anniut- 
LATION impeach that wifdom and goodnefs which was dif- 
played when God brought it cut of nothing ? Other immate- 
rial beings there are, viz. the fouls of brutes, which have the 
fame natural fecurity with man for their exiftence, of whofe 
eternity we never dream. Eut pride, as the poet obferves, 
calls God unjuft. : 


If man alone engrofs not heaven’s high care ; 
Alone made perfec here, immorTat there. 


However, let us (for argument’s fake) allow the human 
foul to be unperifhable by nature, and fecured in its ex- 
iftence by the unchangeable will of God, and fee what will 
follow from thence— An infinite reward for virtue, during one 
moment of its exiftence, becaufe reafon difcovers that, by 
the law of nature, fome reward is -due? By no means, 
When God hath amply repaid us for the performance of our 
duty, will he be at a lofs how to difpole of us for the long 
remainder of eternity? May he not find new and endlefs 
employment for reafonable creatures, to which, when pro- 
perly difcharged, new rewards and in endlefs fucceflion will 
be affigned ? Modeft reafon feems to diGiate this to the fol- 
lowers of the Jaw of nature. ‘The flattering expedient of 
ETERNAL REWARDS for virtue here was invented in the fim- 
plicity of early fpeculation, after it had fairly brought men 
to conclude that the foul is immaterial. 

“Another argument urged for the eternity of the re- 
wards held out by natural religion to the practice of piety 
and virtue is partly phyfical and partly moral. The merit 
of fervice (fay the admirers of that religion) increafes in 
proportion to the excellence of that Being to whom our fer- 
vice is direéted and becomes acceptable. An infinite being, 
therefore, can difpenfe no rewards but what are infinite. 
And thus the virtuous man becomes intitled to immortality. 

“ The misfortune is, that this reafoning holds equally on 
the fide of the unmerciful dotors, as they are called, who 
doom the wicked to EVERLASTING PUNISHMENT. Indeed 
were this the only difcredit under which it labours, the 
mercilefs doctors would hold themfelves little concerned. 
But the truth is, that the argument from infinity | proves 
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juft nothing. ‘T'o'make it of any force, both the parties © pg 
fhould be infinite. ‘This inferior emanation of God’s image, ">" ° 
MAN, fhould either be fupremely good or fupremely bad, a Kabah jes 
kind of deity or a kind of devil. But thefe reafoners, in 
their attention to the divinity, overlook the humanity which 
makes the decreafe keep pace with the accumulation, till 
the rule of logic, that the conclusion follows ihe weaker part, 
comes in to end the difpute f. 

Thefe arguments feem to prove unanfwerably that im-'” ¢ Dy 
mortality is not effential to any part of the compound being). Bak 
man, and that it cannot be claimed as a reward due to hisj,, ‘ 
virtue. It is not indeed effential to any created being, for 
what has not éxiftence of itfelf, cannot of itfelf have per- 
petuity of exiftence (lee Merapuysics, n° 272, &e.) ; and 
as neither man nor anzel can be profitable to God, they can- 
not claim from him any thing as a.debt.~ Both, indeed, as 
moral agents have duties prefcribed them ; and while they 
faithfully perform thefe dutieg, they have all the fecurity 
which can arife from the perfeét benevolence of him who 
brought them into exiftence, that they fhall enjoy a fufii- 
cient portion of happinefs to make that exiftence preferable 
to non-exiftence; but reafon and philofophy furnith no data 
from which it can be inferred that they fhall exitt for ever. 

Man is compofed in part of perifhable materials. However 

perfe& Adam may be thought to have been when he came firft 

from the hands of his Creator, his body, as formed of the duft 

of the ground, muft have been naturally liable to decay anddif- 

folution. His foul, indeed, was of a more durable fubfianee; 

but as it was formed to animate his body, and had no prior 
conf{cious exiftence, it is not eafy to conceive what {hould have 

led him, under an equal: providence, where rewards and 
punifhments were exactly diftributed, to {uppote that one. 

part of him fhould furvive the other. In his natural and 

original ftate, before the covenant made with him in paradife, 05 
he was unqueftionably a mortal creature. How long he aes hes 
continued in that ftate, it feems not poflible to form a plau- Peo duidione 
fible conje&ture. Bifhop Warburton {uppofes him to have into para- 
lived feveral years under no other difpenfation than that oftife liable 
natural religion; during which he was as liable to death as his to death. 
fallen pofterity are at prefent. 

“© We muft needs conclude (fays this learned writer *), * Divine 
that God having tried Adam in the flate of nature, and ap. )eations 

i . ook ix, + 
proved of the good ufe he made of his free.will under the chap. i. 
direétion of that light, advanced him to a fuperior ftationin —_96 
Paradife. How long, before this remove, man had con- How long 
tinued fubje&t to natural religion alone, we can only guefs: but EY ute 
of this we may be affured, that it was fome confiderable pg... aa 
time before the garden of Eden could naturally be made 
fit for his reception. Since Mofes, when he had concluded 
his hiftory of the creation, and of God’s réfon, and /andifi- 
cation of, the feventh day proceeds to fpeak of the condi- 
tion of this new world in the following terms: ‘‘ And God 
made every plant of the field before it was in the earth, and 
every herb of the field before it grew 3 for the Lord God had 
not caufed it to rain upon the eartht.’ Which feems plainly } Gen. ii, 
to intimate, that when the feeds of vegetables had been 45+ 
created on the third day, they were left to nature, in its 
ordinary operations, to mature by fun and fhowers. So 
that when in courfe of time Paradife was become capable 
of accommodating its inhabitants, they were tranfplanted 
thither.’ 

This reafoning is not without a portion of that ingenuity 
which was apparent in every thing that fell trom the pen of 
Warburton ; but it was completely confuted almoft as foon 
as it was given to the public, and fhown to be deduced 
from premifes which could be employed againft the author’s 
fyftem. Ifonly the feeds of vegetables were created on the 
third day, and then left to nature, in its ordinary operations, 
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Original to mature by fun and fhowers, the fir pair muft have 
a perithed before a fingle vegetable could be fit to furnifh 
them with food; and we may fuppofe that it was to prevent 
this difafter that the garden of Eden was miraculoufly ttored 
at once with full grown trees and fruit in perfeét maturity, 
» whilft the reft of the earth was left under the ordinary laws 
of vegetation. There is, however, no evidence that they 
were only the /eeds. of vegetables that God created. On 
the contrary, Mofes fays exprefsly +, that God made the 
earth on the third day bring forth the herb yielding feed after 
his kind, and the tree yielding fruit whole feed was in itfelf 
after his kind :’? and when he recapitulates the hiftory of 
the creation, he fays, that God made, not every feed, but 
every plant of the field defore it was in the earth, and every 
herb of the field before it grew. From the procefs of vege- 
tation, therefore, nothing can be inferred with refpect to 
the time of Adam’s intredu@ion into Paradife, or to afcer- 
tain the duration of his original flate of nature. If angels 
were created during the fix days of which the Hebrew law- 
giver writes the hiftory, an hypothefis very generally received 
(fee Ancsv), though in the opinion of the prefent writer 
not very probable, there can be no doubt but our firft pa- 
rents lived a confiderable time’under the law of nature before 
they were raifed to a fuperior flation in the garden of Eden; 
for it feems very ‘evident that the period of their continu- 
ance ia that ftation was not long. Of this, however, no- 
thine can be {aid with certainty. They may have lived for 
years or only a few days in their ‘original ftate ; but it is 
very neceflary to diftinguifh between that ftate in which 
they were under no other difpenfation than what is com- 
monly called natural religion; entitled, upon their obedience, 
to the indefinite rewards of piety and virtue, and their {tate 
in Paradife when they were put under a new law, and by 
the free grace of God promifed, if they fhould be obedient, 
a fupernatural and eternal reward. Into that ftate we muft 
now attend them, and afcertain, if we can, the precife terms 
of the firft covenant. 

Mofes, who in this inveftigation is our only guide, tells 
us, that the Lord God, after he had formed the firft pair, 
‘¢ planted a garden eaftward in Eden, and took the man 
and put him into the garden to dcrefs it and to keep it. 
And the Lord God (continues he} commanded the man, 
faying, of every tree of the garden thou mayett freely eat ; 
but of the tree of the knowledge of good and evil thou 
fhalt not eat of it; for in the day that thoweateft thereof, 
thou fhalt furely die}.’? Here is no mention made of the 
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which the various individuals of the human race ftand to 
each other, and in which alkas creatures ftand to God their 
Almighty and beneficient Creator. With thefe laws Adam 
was already well acquainted; and he muft have been fenfible, 
that as they were founded in his nature no fubfequent law 
could difpenfe with their obligation. They have been 
equally binding upon all men in every ftate and under every 
difpenfation ; and they will continue to be fo as long as the 


laws of piety and moral virtue refulting from the relation in - 
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general practice of juftice, mercy, and piety, fhall contributee Origi 
to the fam of human happinels, The new law peculiar too *ate 
his paradifaical ftate was the command not to eat of the fruitt — ™™ 
of the tree of the knowledge of good and evil. This wass 
a pofitive precept, not founded in the nature of man, butt 
very proper to be the teft of his obedience to the will of hiss 
Creator. The laws of piety and virtue are fan€tioned byy 
nature, or by that general fyftem of rules according towhichi 98 
God governs the phytical and moral worlds, and by whichi The coy 
he has fecured, in fome ftate or other, happinefs to thes. of 
pious and virtuous man, and mifery to fuch as fhall Prove? nade a 
incorrigibly wicked. The law refpeCting the forbiddena Adam it 
fruit was fanétioned by the penalty of death denounced) paradife, 
againft difobedience ; and by the fubjedts of that. law thee | 
nature ef this penalty muft have been perfectly underftood :: 
but Chriftian divines, as we fhall afterwards fee, have differed 
widely in opinion refpeCting the full import of the Hebrewv 
words which our tranflators have rendered by the phrafee 
thou fhalt furely die. All, however, agree that they threaten-- 
ed death, in the common acceptation of the word, or the: 
feparation.of the foul and body as one part of the punifh-- 
ment to be incurred by eating the forbidden fruit; andi 
hence we muft infer, that had the forbidden fruit not beeni 
eaten, our firft parents would never have died, becaufe the: 
penalty of death was denounced ayain{t no other tran{greffion. . 
What therefore is faid refpe€ting the fruit of the tree off 
knowledge, implies not only a law but alfo a covenant (L),, 4 
promifing to man, upon the obfervance of one pofitive pre-- ; 
cept, immortality or eternal life; which is not effential to» 
the nature of any created being, and cannot be claimed as; 
the merited reward of the greateft virtwe or the mott fer-- 
vent piety. ‘ 

This obvious truth will enable us to difpofe of the obs. 
jeGtions which have been fometimes brought by. free-think-- 
ing divines againft the wifdom and juattice of punifhing fo» 
feverely as by death the breach of a mere pofitive precept 35: . 
which, confidered in itfelf, or as connefted with the general! 
principles of moral obligation, appears to be a precept of: 
very little importance. We have only to reply, that as ani 
exemption from death is not due either to the nature or tothe: 
virtue of man, it was wife and juft to make it depend upon: 
the obfervanceof a pofitive precept, to imprefs upon the minds; 
of our firft parents a conftant conviction that they were to be: 
preferved immortal, not in the ordinary courfe of divine pro-- 
vidence, but by the fpecial grace and favour of God. ‘The= 
fame confideration will fhow-us the folly of thofe men who,, 
becaufe the terms of the firft covenant, as {tated in fome> 
fyftems of theology, agree not with certain philofophical. 
maxims which they have adopted, are for turning all that is; 
faid of the trees of knowledge and of life into figure and. 
allegory. But the other trees. which Adam. and Eve were: 
permitted to eat were certainly real trees, or they muft have: 
perifhed for want of food. And what rules of interpretation: 
will authorife us. to interpret eatzng and trees literally in one» 
part of the fentence and figuratively in the other? A garden 
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(x) It does not appear that any tranfaGtion between God and mankind in general was denominated. by a word equiva- 
lent to the Englifh word covenant till the end of the fourth century, when fuch phrafeology was introduced into the- 


church by the celebrated Auguftine, bifhop of Hippo. 


That the phrafeology is. ftri€ly proper, no. man. can fuppofe: 


who refle&s on the infinite diftance between the contracting parties, and the abfolute dominion of the one over the other. 
To be capable of entering into a covenant, in the proper fenfe of the word, both parties. muft have aright either to agree. 
to the terms propofed or to reje@ them ; but furely Adam had no: right to bargain with his. Maker, or to refufe the gift of 


immortality on the terms on which it was offered to him. 


The word difpenfation would more accurately denote what. is 


here meant by the word covenant ; but as this laft is in general ufe, we have retained it as fufficient, when thus explained, to. . 
diftinguifh what man received from God upon certain pofitive conditions, from. what he had a. claim to. by the conititution 


of bis nature. 


fart il. 
Original 
dtate of 
> man. 


Bull's 
ate of 


een viola- 
d, enti- 
led him to 
eaven,, 


100 
nd the 
fts of 
vine 
ace. 


A 


in a delichtful climate is the very habitation, and the fruits 
produced in that garden the very food, which we fhould 
naturally fuppofe to have been prepared for the progenitors 
of the human race ; and though in the’ garden aétually fitted 
up for this purpofe two trees were remarkably diltinguifhed 
irom the reft, perhaps in fituatiom and appearance as well as 
in ule, the diftin@tion was calculated to ferve the beft of 
purpofes. he one called the éree of life, of which, while 
they continued innocent, they were permitted to eat, ferved 
as a facramental pledge or affurance on the part of God, 
that as long as they fhould obferve the terms of the cove- 
nant their life fhould be preferved ; the other, of which it was 
death to tafte, was admirably adapted to imprefs upon their 
minds the neceffity of implicit obedience to the Divine will, 
in whatever manner it might be made known to them. 

A queftion has been ftarted, and it is of fome importance, 
What would have finally become of men if the firft cove- 
nant had not been violated? That they would have been all 
immortal is certain ; but it is by no means certain that they 
would have lived for ever upon this earth. On the contrary, 
it has been an article of very general belief in all ages of the 
church*, that the garden of Eden was an emblem or type 
of heaven, and therefore called Paradife (fee Parapise) ; 
and that under the firft covenant, mankind, after a fufficient 
probation here, were to be tranflated into heaven without 
tafting death. This dodtrine is not indeed explicitly 
taught in feripture; but many things con{pire to make 
it highly probable. The frequent communications between 
God and man before the fall( 1), feem to indicate that Adam 
was training up for fome higher ftate than the terreftrial para- 
dife. lad he been intended for nothing but to cultivate 
the ground and propagate his fpecies, he might have been 
left like other animals to the guidance of his own reafon 
and inftints ; which, after the rudiments of knowledge were 
communicated to him, muft furely have been fufficient to 
dire& him to every thing neceflary to the comforts of a life 
merely fenfual and rational, otherwife he would have been 
an imperfeét animal. It is obvious too, that this earth, how- 
ever fertile it may have originally been, could not have af- 
forded the means of fubfiftence to a race of immortal beings 
multiplying to infinity. For thefe reafons, and others 
which will readily occur to the reader, it feems incontrover- 
tible, that, under the firft covenant, either mankind would 
have been fucceflively tranflated to fome fuperior ftate, or 
would have ceafed to propagate their kind as foon as the 
earth fhould have been replenifhed with inhabitants. He 
who reflects on the promife, that, after the general refurrec- 
tion, there is to be a new heaven and a new earth, will pro- 
bably embrace the latter part of the alternative; but that 
part in its confequences differs not fromthe former. In the 
new earth promifed in the Chriftian revelation, nothing is to 
dwell but righteoufnefs. It will therefore be precifely the 
fame with what we conceive to be exprefled by the word 
heaven ; and if under the firft covenant this earth was to 
be converted into. a fimilar place, where, after a certain 
period, men fhould neither marry nor be given in marriage, 
but enjoy what divines have called the beatific vifion, we 
may confidently affirm, that, had the fir& covenant been 
faithfully obferved, Adam and his pofterity, after a fufficient 


probation, would all have been. tranflated to forse fuperior 


ftate or heaven, 
To fit them for that ftate, the gifts of divine grace feem 
to have been. abfolutely neceflary.. To them it was a ilate 
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certainly fupernatural, otherwife a-God of infinite wifdom: Original 
and perfect goodnefs would not, for a moment, have placed fate of 


them in an inferior ftate. But to enable any creature, efpe- 


cially {uch a creature as man, whom an ancient philofopher . 


has juftly flyled {0% uimnlimov, to rife above its nature, 
foreign and divine aid is unqueftionably requifite: and 
therefore, though we cannot perfuade ourfelves that the gifts. 
of the Holy Ghoft conftituted that image of God in which 
man was originally made, we agree with bifhop Bull, that 
thefe gifts were beftowed upon our. firft parents to enable 
them to fulfil the terms of the covenant under which they 
were placed, 2 

Upon the whole, we think it apparent from the portions of 
fcripture which we have examined, that Adam and Eve were 
endued with fuch powers of body and mind as fitted them to 
exercife dominion over the other animals; that thofe powers 
conftituted that‘image of God in which they are faid to 
have been formed; that they received by immediate revela- 
tion the firft principles of all ufeful knowledge, and efpecial- 
ly of that fyftem which is ufually called natural religion ; that 
they lived for fome time with no other religion, entitled to 
the natwral rewards of piety and virtue, but all the while 
liable to death ; that they were afterwards tranflated into 
paradile, where they were placed under a new law, with the 
penalty of death threatened to the breach of it, and the pro- 
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mife of endlefs life if they fhould faithfully obferve it; andit is there» 
that they were endued with the gifts of the Holy Ghoft, tofore improe 


enable them, if not wanting to themfelves, to fulfil the terms 
of that covenant, which has been improperly termed the 
cowenant of works, fince it flowed from the mere grace of 
God, and conferred privileges on man to which the moft 
perteét human virtue could lay no juft claim. 


Sect. III. Of the Fall of Adam, and its Confequences. 


From the preceding account of the primeval ftate of man, 
it is evident that his continuance in the terreftrial paradife, 
together with all the privileges which he there enjoyed, were 
made to depend upon his obfervance of one pofttive precept. 
Every other duty incumbent on him, whether as refulting 
from what is called the law of his nature,.or from the exprefs 


perly calledi 
he covenan& 
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command of his God, was as much his duty before as after he a, rt could: 
was introduced into the garden of Eden; and though thehe violated 
tranfgreffion of any law would undoubtedly have beeno"ly by 


punifhed, or have been forgiven only in confequence of fin- 


cere repentance and amendment, it does not appear that A vot 


difisbedi- 
ence to one: 
itive 


breach of the mora/ law, or of the commandment retpecting commands 


the fan&tification of the Sabbath-day, would have been punifh. 
ed with death, whatever may be the import of that word in 
the place where it is firft threatened- The punifhment was 
denounced only againft eating the fruit. of the tree of the 
knowledge of good and evil: For “the Lord God com. 
manded the man, faying, of every tree of the garden thow: 
maycit freely eat, but of the tree of the knowledge of good: 
and evil thou fhalt not cat of it; for in the day that thou. 
eateft thereof thou fhalt furely die.”” ‘To the word death: 
in this paflage divines have affixed many and different means 
ings, - By fome it is {uppofed to import a feparation of the 
foul and body, while the latter was'to continue in-a ftate of 


confcious exiftence ;. by others, it is taken to imply annihi-. 


lation or a ftate without con{fcioufnefs ; by fome, it is imagine 
ed to fignify eternal life in torments. and by others a {pis 
titual and moral death, or a ftate neceflarily iubje& to Jin. 

In 


(m) That there were fucli frequent communications, has been fhown to be in the higheft degree probable by the late: 
Dr Law bithop of Carlifle, See his Difcour/e on. the feveral Difpenfations of revealed Religion, 
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me In any one of thefe acceptations it denoted fomething new 

ste arte to Adam, which he could rot underftand without an ex- 

quences. planation of the term ; and therefore, as it was threatened as 

L—\—— the punifhment of only one tranfgreffion, it could not be 
103‘ the divine intention to infliét it upon any other. 


SG wer The abftaining from a particular fruit in the midft of a 
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which at firft view appears of eafy obfervation ; and the 
penalty threatened againit the breach of it was, in every 
fenfe, awful. The precept, however, was broken notwith- 
ftanding that penalty; and though we may thence infer that 
our firft parents were not beings of {uch abfolute perfeCtion 


as by fyftem-building divines they have fometimes been re- - 


prefented, we fhall yet find, upon due confideration, that 
the temptation by which they were feduced, when taken 
with all its circumftances, was fuch as no wife and modeft 
man will think himfelf able to have refifted. The fhort hi- 
{tory of this important tranfa€tion, as we have it in the third 
chapter of the book of Genelis, is as follows. 

_. * Now the ferpent was more fubtile than any beaft of the 
field which the Lord God ‘had made ; and he faid unto the 
woman, Yea, hath God faid, ye fhall not eat of every tree of 
the garden? And the woman faid unto the ferpent, We may 
eat of the fruit of the trees of the garden; but of the fruitof the 
tree which is in the midft of the garden, God hath faid ye {hall 
not eat of it, neither fhall ye touch it, left ye die. And the 
ferpent faid unto the woman, ye fhall not furely die: For 
God doth know, that on the day ye eat thereof, then your 
eyes fhall be opened, and ye fhall be as gods, knowing good 
and evil. And when the woman /aw that the tree was good 
for food, and that it was pleafant to the eyes, and a tree to 
be defired to make one wife, fhe took of the fruit thereof, 
and did eat, and gave alfo unto her hufband with her, and he 
did eat.” 

To the lefs attentive reader this converfation between the 
ferpent and the woman muft appear to begin abruptly ; and 
indeed it is not poffible to reconcile it with the natural order 
of a dialogue, or even with the common rules of grammar, 
but by fuppofing the tempter’s queition, * Yea, hath God 
faid, ye fhall not eat of every tree of the garden ?”’ to have 
been fuggefted by fomething immediately preceding either 
in words or in fignificant figns. Eve had undoubtedly by 
fome means or other informed the ferpent that fhe was for- 
bidden to eat of the fruit upon which he was probably feaft- 
ing ; and that information, whether given in words or in 
aGtious, muft have : produced .the queftion with which the 
facred hiftorian begins his relation of this fatal dialogue. 
We are told that the woman /azw that the tree was good for 
food ; that it was pleafant to the eyes, and a tree to be defred 
to make one wife; but all this fhe could not have /een, had 
not the ferpent eaten of its fruit in her prefence. In her 
walks through the garden, it might have often appeared 
pleafant to her eyes;-but previous to experience fhe could 
not know but that its fruit was the moft deadly poifon, far 
lefs could fhe conceive it capable of conferring wifdom. 
But if the ferpent eat of it betore her, and then extolled its 
virtues in rapturous and intelligible language, fhe would at 
ence fee that it was not deftruétive of animal life, and na- 
turally infer that it had very fingular qualities. At the 
moment fhe was drawing this inference, it is probable that 
he invited her to partake of the delicious fruit, and that ‘her 
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garden abounding with fruits of all kinds, was.a precept 
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refufal produced the conference before us, . That fhe yield- Kal of As, 
ed to his temptation need excite no wonder ; for fhe knew dan, a 
that the ferpent was by nature a mute animal, and if he attri. cna 
buted his fpeech to the virtues of the tree, fhe might inter, mil ell 
with fome plaufibility, that’ what had power to raife the : 
brute mind to human, might raife the human to divine, and 
make her and her hufband, according to the promie of the 
tempter, become as gods, knowing good and evil. Milton, 
who was an eminent divine as well as the prince of poets, 
makes her reafon thus with herfelf. 
Great are thy virtues, doubtlefs, beft of fruits, 
Tho’ kept from man, and worthy to-be admir’d; 
Whofe tafte, too long forborne, at firlt effay 
Gave elocution to the mute, and taught 
The tongue not made for {peech to {peak thy praife. 
For us alone 
Was death invented ? or to us denied 
This intelle€tual food, for beafts referved ? 
*F or beafts it feems: yet that one beait which firft 
Hath tafted, envies not, but brings with joy 
The good befallen him, author unfufpeé, 
Friendly to man, far from deceit or guile. 
Whaet fear I then, rather what know to fear 
Under this ignorance of good and evil, 
Of God or death, of law or penalty ? 
Here grows the cure of all, this fruit divine, 
Fair to the eye, inviting to the tafte, 
Of virtue to make wife: what hinders then 
To reach, and feed at once both body and mind ? 
Paradife Loft, book ix. 
Fall of thefe hopes of raifing herfelf to divinity, and not, 
as has fometimes been fuppofed, led headlong by a ienfual ap- 
petite, fhe took of the fruit and did eat, and gave to her huf- 
band with her, and he did eat. The great poet makes Adam 
delude himfelf with the fame fophiftry that had deluded Eve, 
and infer, that as the ferpent had attained the language and 
reafoning powers of man, they fhould attain 
Proportional afcent, which could not be 


But to be gods, or angels, demi-gods. 


Thus was the covenant, which, on the introduction of Sissi agai 
firlt parents into paradife, their Creator was gracioufly plea-and Eve | 
fed to make with them, broken by their violation of the pon funed siial 
dition on which they were advanced to that fupernatural ° ?* : “~ 
{tate ; and therefore the hiftorian tells us, that “left they 
fhould put forth their hand and take alfo of the tree of life 
and éat, and live for ever, the Lord God fent them forth 
from the garden of Eden to till the ground from whence 
they were taken (n).” Had they been fo fent forth with- 
out any farther intimation refpecting their prefent condi- 
tion or their future profpeéts, and if the death under which 
they had fallen was only a lofs of confcioufnefs, they would 
have been in precifely the fame ftate in which they lived be- 
fore they were placed in the garden of Eden; only their 
minds muft now have been burdened with the inward fenfe 
of guilt, and they muft have £nown themielves to be fubject 
to death; of which, though not exempted from it by nature, 
they had probably no apprehen/ion tillit was revealed to them 
in the covenant of life which they had fo wantonly broken: 
God, however, did not fend them forth thus hopelefs and 
forlorn from the paradife of delights which they had fo re- 
cently 


(x) The ideas which this language conveys are indeed a/legorica/ ; but they inform us of this, and nothing but this, 
that immortal life was a thing extraneous to our nature, and not put into our pafte or compofition when firft fathioned by 


the forming hand of the Creator.” 


Warburton’s Divine Legation, Book ix. Chap. 1. 
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Pall of A- cently forfeited. He determined to punith them for their 
end tran{greflion, and at the famé time-to give them an opportu- 
ice nity of recovering more than their loft inheritance.  Call- 
ing therefore the various offenders before him, and inquiring 
into. their different degrees of guilt, he began, with pronoun- 
cing judgment on the ferpent in terms which implied that 
there was mercy for man. ‘“* And the Lord God faid unto 
the ferpent, Becaufe thou hatt done this, thon art curfed 
above all cattle, and above every beait of the field: upon 
thy belly fhalt thou go, and dutt fhalt thou eat-all the days 
of thy life; and I will put enmity between thee and the 
woman, and between thy feed and her feed: it fhall bruife 


106 thy head,‘and thou thalt bruife his heel.” 
Phe temp- ‘That this fentence has been fully infli€ted on the ferpent, 
er punith- no reafoning can be neceffary to evince. Every {pecies of 


¥ that reptile is more hateful to man than any other terreftrial 


ercature ; and there is literally a perpetual war between 
them and the human race. It is remarkable too that the 
head of this animal is the only part which it is fafe to bruife. 
His tail may be bruifed; or even cut off, and he will turn 
with fury and death on his adverfary: but the flighteft 
ftroke on the head infallibly kills him. That the ferpent, 
or at leaft the greater part of ferpents, go on their belly, 
Delanay’s every one knows ; though it is faid *, that in fome parts of 
FY: <xand- the ealt ferpents have been feen with wings, and others 
ee with feet, and that thefe fpecies are highly beautiful. If 
there be any truth in this ftory, we may fuppofe thar thefe 
walking and flying ferpents have been fuffered to retain their 
original elegance, that mankind mizht fee what the whole 
genus was before the curfe was ‘denounced ‘on the tempter 
of Eve: but it is certain that moft of the fpecies have 
neither wings nor feet, and that many of the moft poifon- 
ous of them live in burning deferts, where they have nothing 
See Bo- to eat but the duft among which they craw! I. ‘ 


art and To this degradation of the ferpent, infidels have’ objected, 
liny on — that it implies the punifhment of an animal which, was in- 
ir pents, 3 i 


ith Bruce's capable of guilt ; but this objeétion is founded in thought- 
ruvels, leffnefs and igriorance. ‘The elegant form of any fpecies of 
inferior animals adds nothing to the happinefs of the animals 
themfelves: the afs is probably as happy as the horfe, and 

the ferpent that crawls as he that fies. Fine proportions 

| attract indeed the notice of man, and tend to imprefs upon 
his mind juit notions of the wifdom and goodnefs of the 
Creator ; but furely the fy mmetry of the horfe or the beauty 

_ of the peacock is more properly diiplayed for this purpofe 

than the elegance of the inftrument employed by the enemy 

of mankind» ‘ihe degradation of the ferpent in the pre- 

‘fence of our firft parents muft have ferved the bet of pur- 

pofes. If they had fo little refleétion as not yet to have dif. 
covered that he was only the inftrument with which a more 
powerful Being had wrought their ruin, they would be con- 

vinced, by the execution of this fentence, that the sorbidden 

| fruit.had no power in itfelf to improve the nature either of 
man or of beaft. But it is impoflible that they could be fo 
ftupid as this objeGion fuppofes them, They doubtlefs 
knew by this time that fome great and wicked foirit had 
actuated the organs of the ferpent ; and thet when enmity 
was promifed to be put between its feed and the feed of the 
woman, that promife was not meant to be fulfilled by fer- 
pents occafionally biting the heels of men, and by men in 
return bruifing the heads of ferpents! If fuch enmity, though 
it has literally taken place, was all that was meant by this 
prediction, why was not Adam dire@ted to bruife the head 
of the identical ferpent which had fedueed his wife? If he 
could derive any confoldtion from the exercife of revenge, 
furely it would be greater from his revenging himfelf on his 
own enemy, than from the knowledge that there fhould be 
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a perpetual warfere between his defcendants and the breed Fall of ice 
of ferpents through all generations. Pas 

We are told, that)when the foundations of the earth were quences. 
laid, the morning ftars fang together, and all the fons of God — ed 
fhouted for joy ; and it is at Jeaft probable that there would 
be fimilar rejoicing when the fix days work of creation was 
finifhed. If fo, Adam and Eve,’who were but a little 
lower than the angels, might be admitted into the chorus, 
and thus be made acquainted with the exiftence of good and 
evil tpirits. At all events, we cannot doubt but their gra- 
cious and merciful Creatot would inform them that they had 
a powerful enemy ; that he was a rebellious angel capable 
of deceiving them in many ways; and that they ought theres 

fore to be confantly on their guard againit his wiles. They 
mut have known too that they were themfelves animated 
by fomething different from matter; and when they found 
they were deceived by the ferpent, they might furely, with- 
out any remarkable ftretch of fayacity, infer that their ma- 
lignant enemy had a@uated the organs of that creature in a 
manner fomewhat fimilar to that in which their own fouls 
actuated their own bodies. If tKis be admitted, the degra 
dation of the ferpent would convince them of the weaknefs 
of the tempter when compared with their Creator; and 
confirm their hopes, that fince he was not able to preferve 
unhurt his‘own inftrument ef mifchief, he fhould not be 
able finally to prevail again{t them ; but that thouch he 
had bruifed their heels, the promifed feed ot the womam 
fhould at laft bruife. hig head, and recover the inheritance 
which they had loft. See Propuecy, n° Oi LO, 1oy 

Having thus punifhed the original inftigator to evil, the Sentence 
Almighty Judge turned to the fallen pair, and faid: to shepele’ ae 
woman, ‘* J will greatly multiply thy forrow and thy con- ve : 
ception : in forrow ‘halt thou bring forth children ; and thy 
defire fhall be to thy hufband, and he fhall rule over thee. 

And unto Adam he {aid, Becaufe thou hat hearkened un. 
to the voice of thy wife, and halt eaten of the tree of which 
I commanded thee, faying, Thou fhalt not eat of it ; curfed 
is the ground for thy fake; in forrow. fhalt thou eat of it all 
the days of thy life. ‘horns alfo and thiftles thall it brings 
forth unto thee, and thow fhall eat the herb of the field. Ig 
the {weat of thy face fhalt thou eat bread till thou reture 
unto the ground ; for out of it waft thou taken: for duit 
thou art, and unto duit fhalt thou return.” 

Flere is a terrible denunciation of toil and mifery and 
death upon two creatures; who, being inured to nothing, 
and formed for nothing but happinefs, muft have felt ink- 
nitely more horror from {uch a fentence, than we, who are 


‘familiar with death, intimate with mifery, and “ born to 


forrow as the fparks fly upward,” ean form any adequate 
conception of. The hardthip of it, tao, feems to be-a gta. 
vated by its being feverer than what was originally threat. 
ened againit the breach of the covenant of life. It was ins 
deed faid, “In the day thou eatett thereof, thou thalt furely 
die :’”? but no mention was made of the woman’s incurring? 
forrow in conception, and in the bringing forth of childrens 
of the curfe to be inflicted on the ground ; of its bringing 
forth thorns and thittles inftead of food for the ufe of man.;- 
and af Adam’s eating bread in forrow and the {weat of his: 
face till he fhould return to the duft from which he was taken. ; 
Thefe feeming aggravations, however, are in reality in- An ice 
{tances of divine benevolence. 


Adam and Eve were NOW intimation 
fubjected to death ; but in the fentence paffed on the fer-given theny 


pent, an obfcure intimation had been given them that they-°f deliver- 
were not to remain for ever under its power. It was there-2"°° ai 
fore their intereft, 2s well as their duty, to- reconcile them- if 

felves as much as poffible to their fate; to wean their affecs 

tions from this world, in which: they were to live only for a 
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Pall of A- time; and to hopes with humble confidence, in the promife 
dam, anes of their God, that, upon their departure from it, they fhould 
its comes 1 received into fome better flate. To enable them tg wean 
quences Sstauae x . 5 ah 
Aeon their affections from earth, nothing’ could more contribute 
than: to combine fenfusl enjoyment with forrow, and lay 
them under the aecefity of procurinz their means of fub- 
fiftence by labour, hard and often fruitlefs. This would dai- 
ly and hourly imprefs upon their minds a full conviction that 
the prefent world is not 2 place fit to be an everlafting habita- 
tion ; and they would look forward, with pious refignation, 
to death, as putting a period to all their woes. Had they 
indeed beer: furnifhed with no ground of hope beyond the 
grave, we cannot believe’ that the Righteous Judge of all 
the earth would have added to the penalty originally threat- 
ened. That penalty they would doubtlefs have incurred the 
very day on which they fell; but as they were promifed a 
deliverance from the confequences of their fall, it was pro- 
per to train them up by fevere difcipline for the happinels re- 
ferved for them ina future ftate. 
After the paffing of their fentence,, the man and woman 
avere turned out into the world, where they had formerly 


lived before they were pleced in the garden of Eden; and_ 


all future accefs to the garden was for ever denied them. 
‘They were not, however, in the fame ftate in which they 
were oveinally before their introduction into Paradife : 
‘They were now confcious of guilt; doomed to fevere labour; 
liable to forrow and ficknefs, difeafe and death : and all thefe 
miferies they had brought, not only upon themfelves, but 
alfo, as we learn from different paflages of the New Tefta- 
ment, upon their unborn potterity to the end of time. It 
may feem indeed to militate againft the moral attributes of 
God, to infli& mifery upon children for the fins of their pa- 
rents; but before any thing can be pronounced concerning 
the Divine goodnefs and juftice in the prefent cafe, we 
muft know precifely how much we fuffer:in confequence, of 
Adam’s tranfgreffion, and whether we have ourfelves any 
fhare in that guilt which is the caufe of our fufferings. 

"hat women would have had lefs forrow in conception 
and in the bringing forth of children; that we fhould have 
been fubjected to lefs toil and exempted from death, had 
our firft parents not fallen from their paradifaical ftate— 
are truths incontrovertible by him who believes the infpira- 
tion of the Holy Scriptures; but that mankind would in 
that ftate have been wholly free from pain and every bodily 
diftreis, is a propofition which is not to be found in the 
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Bible, and which therefore no man is bound to believe. . 


The bodies of Adam and Eve coniifted of flefh, blood, and 
bones, as ours do; they were furrounded by material ob- 
, je€ts as we are; and their limbs were unqueftionably ca- 
pable of being fractured. That their fouls fhould never be 
feparated from their bodies while they abftained from the 
forbidden fruit, they knew from the infallible promife of 
hin’ who formed them, and breathed into their noftrils the 
Hreath of life; but that not a bone of themfelves or of their 
numerous pofterity fhould ever be broken by the fall of a 
ftone or of a tree, they were not told, and had no reafon to 
expeét. Of fuch fraétures, pain would furely have been the 
confequence ; though we have reafon to believe that it 
would have been quickly removed by fome infallible remedy, 
probably by the fruit of the tree of life. 
Perhaps it may be faid, that if we fuppofe our firft pa- 
-yents or their children to have been liable to accidents of 
this kind in the garden of Eden, it will be difficult to con- 
ceive how they could have been preferved from death, as a 
~ftone might have fallen on their heads as well as on their 
feet, and have at once deftroyed the principle of vitality. 
But this can be faid only by him who knows little of the 
phyfical world, and itll lefs of the power of God. I here 
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“are many animals which are fufceptible of pain, and yet not 
eafily, killed ; and man in) paradife might have refembled ees neo 
thefe. At any rate, we are fure that the Omnipotent Crea- pont 
itor could and would have preferved him from death 5 but —--j——-4 
we have no reafon tobelieve that, by a conftant miracle, he 
would have preferved him from every kind of pain, In- 
deed, if, under the firft covenant, mankind were in a ftate 
of probation, it is certainly conceivable that fome one indis 
vidual of the numerous race might have fallen into fin, with- 
out a@ually breaking the covenant by eating the fruit of 
the tree of knowledge; and fuch a finner would undoubted- 
ly have been punifhed by that God who is of purer eyes 
than to behold iniquity: but how punifhment could have 
been infli@ed on a being exempted from all poffibility of pain 
as well as of death, we confels ourfelves unable to imagine. 
Remorfe, which is the infeparable confequence of guilt, and 
conftitutes in our prefent ftate great part of its punifhment, 
flows from the fearful looking for of judgment, which the 
finner knows (hall, in a future ftate, devour the adverfaries 
of the gofpel of Chrift; but he, who could neither fuffer 
pain nor death, had no caufe to be afraid of future judge- 
ment, and was therefore not liable to the tortures of re- 
morfe: We conclude, therefore, that it is a miftake to fup- 
pofe pain to have been introduced into the world by the fall 
of our firfl parents, or at leaft that the opinion contrary to 
ours has no foundation in the word of God. tro § 
Death, however, was certainly introduced by their fall ; Though | 
for the infpired apoftle-affures us, that in Adam all die * ; hey W° 
4 ; > from dea 
and again, that through the offence of ONE many are dead. ¢ + Cord 
But concerning the full import of the word death in this xy. 22. 
place, and in the fentence pronounced upon our firft parents, t Rom. 9 
divines hold opinions extremely different. Many contend, ™ 15. 
that it includes death corporal, /piritual, or moral and eternal; 
and that all mankind are fubjefted to thefe three kinds of 
death, on account of their fhare in the guilt of the original 
tranfgreffion, which is ufually denominated original fin, and 
confidered as the fource of all moral evil. 
That all men are fubjeéted to death corporal in confe- 
quence of Adam’s tran{greffion, is univerfally admitted; but 
that they are in any fenfe partakers of his guilt, and on that 
account fubjeéted to death fpiritual and eternal, has been 
very ftrenuoufly denied. To difcover the truth is of great 
importance ; for it is intimately connected with the Chri- 
ftian do&rine of redemption. We fhall therefore ftate, with 
as much impartiality as we can, the arguments commonly 
urged on each fide of this much agitated queftion : but 
fhould the reader perceive, as very probably he may, that 
we lean more to the one fide than te the other, he will do 
well to thut our book, and, difregarding all artificial fy- 
ftems, ftudy, with an unbiafled mind, the writings only of 
the prophets and apollles. 1a 
Thofe who maintain that all men finned in Adam, gene-Dostring 
rally flate their doftrine thus: ‘The covenant being made>riginal 
with Adam asa public perfon, not for himfelf only but Rated. | 
for his pofterity, all mankind defcending from him by or- 
dinary generation finned in him and fell with him in that 
firft tranfgreffion ; whereby they are deprived of that origi- 
nal righteoufnefs in which he was created, and are utterly 
indifpofed, difabled, and made oppofite to all that is {piri- 
tually good, and wholly inclined to all evil, and that conti- 
nually ; which is commonly called original fin, and from 
which do proceed all a€tual tran{greflions, fo as we are by 
nature children of wrath, bond-flaves to Satan, and juftly 
liable to all punifhments in this world and in that which is 
to come, even to everlafting feparation from the comfortable 
prefence of God, and to moft grievous torments in foul and 
body, without intermiffion, in hell.fire for ever.’’ 
That which in this paflage we are firft to examine, is the 
fentence 
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Pall of A- fentertce which affirms all mankind defcending. from Adam 
ee eras by ordinary generation to have finned in him and fallen 
ts conf{e~ ~ 7, Pose take! eens 
Fquences. With him in his firft tran{greffion ; the truth of which is at- 
tempted to be proved by various texts of Holy Scripture. 
Thus St Paul fays exprefsly, that ‘« by one man fin entered 
into the world, and death by fin ; and fo death paffed upon 


rrz all men, for that a// have finned. But not as the offence, 
arguments.fo alfo is the free gift. For if, through the offence of one, 
Or It. 


many be dead ; much more the grace ot God, and the gift 
by grace, which is by one man, Jefus Chrift, hath abound- 
ed unto many and not as it was by one that finned, fo is 
the gift (for the judgment was by one unto condemnation) ; 

‘but the free gift is of many offences unto juftification. For 
if, by one man’s offence, death reigned by one; much mere 

they, who receive the abundance of grace and of the gift 
of righteoufnefs, fhall reign in life by ‘one, Jefus Chrift. 
Therefore as, by the offence of one, judgment came upon a// 

men to condemnation ; even fo, by the righteoufnefs of One, 

the free gift came upon all men unto juftification of life. 

For as by one man’s difobedience many were made finners ; 

# Rom-¥. fo by the obedience of one fhall many be made righteous t.”’ 
po 154°" Toe paflage the apoftle affures us, that all upon whom 
death hath pafled have finned; but death hath paffed upon 

infants, who could not commit actual fin. Infants there- 

fore muft have finned in Adam, fince death hath paffed up- 
on them ; for death “is the wages only of fin.” He tells 
us likewife, that_by the offence of one, judgment came upon 

all men to condemnation; and therefore, fince the Righteous 

Judge of heaven and earth never condemns the’ innocent 

with the wicked, we muft conclude, that all men partake of 

the guilt of that offence for which judgment came upon 

them to condemnation. ‘Thefe conclufions are confirmed 

by his faying exprefsly, that ‘‘ by one man’s difobedience 

* Rom. ili, many (i. ¢. all mankind) were made fianers ;?? and elfewhere*, 


Wer ,, that “ there is none righteous, no not one ;”? and that his 
and 3. Ephefian converts ** were dead in trefpaffes and fins, and 
were by ‘nature children of wrath even as others.”? The fame 
doétrine, it is faid, we aretaught by the imfpired writers of 
| the Old Teftament. Thus Job, expoftulating with God 
for bringing into judgment with him fuch a creature as 
: man, fays, ‘* Who can bring a clean thing out of an un- 
: clean? Not one.” And Eliphaz, reproving the patient pa- 
ee triarch for what he deemed prefumption, afksf, ‘‘ What is 
4. and xv. : 
34. : man that he fhould be clean, or he who is born of a. woman 


that he fhould be righteous 2”? From thiefe two paflages it 
is plain, that Job and his unfeeling friend, though they a- 
greed in little elfe, admitted as a truth unqueftionable, that 
man inherits from his parents a finful nature, and that it is 
impoffible for any thing born of a woman by ordinary ge- 
neration to be righteous. The Pfalmift talks the very fame 
§ Pfalm li. laneuage ; when acknowledging his tranfgreffions, he fays §, 
> “ Behold I was fhapen in-iniquity, and in fin did my mo- 
rey’ ther conceive me.” 
Sdata's Having thus proved the fact, that all men are made fin- 
guilt impu- ners by Adam’s difobedience, the divines, who embrace this 
ged tohis fide.of the queftion, proceed to inquire how they can be 
 Beahic’ »partakers in guilt which was incurred fo many ages before 
they were born. It cannot be -by imitation ; for infants, 
according to them, are involved in this guilt before they be 
capable of imitating any thing. Neither do they admit 
‘that fin is by the apoille put for the confequences of fin, 
and many faid to be made finners ‘by one ‘man’s difobe- 
‘dience, becaufe by that difobedience-they were fubjected to 
death, which is the wages of fin. ‘This, which they call 
the doftrine of the Arminians, they affirm to be contrary 
-to the whole fcepe and:defign of the context; as it con- 
; founds together fin and death, which are there reprefented,~ 
‘the one as the.caufe, and the other as the effe@:. It like- 
Vou XVILL. Part IL 
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wife exhibits the apoftle reafoning in fuch a manner 4s cf 
would, in their opinion, difgrace any man of common fenfe, a 
and much moresan infpired writer; for then the fenfe of quences. 
thefe words, “* Death hath paffed upon all men, for that ——y— 
all have finned,” muft be, death hath paffed upon all men, 
becaufe it hath paffed upon all men; or, all men are ob- 
noxious to death, becaufe they are obnoxious to it. The 
only way therefore, continue they, in which Adam’s pofte- 
rity can be made finners through his difobedience, is by the 
IMPUTATION of his difobedience to them; and this impu- 
tation ts not to be confidered in a mora/ fenfe, as the a€tion 
of a man committed by himfelf, whether good or bad, is 
reckoned unto him as his own; but ina forenfic fenfe, as 
when one man’s debts are in a legal way placed to the ac- 
count of another. Of this we have an inftance in the 
apoftle Paul, who faid to Philemon concerning Onefimus, 
“If he hath wronged thee, or oweth thee any thing 
(aroyer), let it be imputed to me,’’ or placed to and put on 
my account. And thus the pofterity of Adam are made 
finners by his difobedience ; that being imputed to them 
and put to their account, as if it had been committed by 
them perfonally, though it.was not. 

Some few divines of this {chool are indeed of opinion, 
that the phrafe, ““ By one man’s difobedience many were 
made finners,’’ means nothing more than that the pofterity 
of Adam, through his fin, derive from him a corrupt na- 
ture. But though this be admitted as an undoubted truth, 
the more zealous abettors of the fyftem contend, that it is 
not the whole truth. ‘ It is true (fay they) that all men 
are made of one man’s blood,-and that blood tainted with 
fin ; and fo a clean thing cannot be brought out of an un- 
clean.. What is born of the fleth is flefi, carnal and -cor- 
rupt : every man is conceived in fin and fhapen in iniquity : 
but then there is a. difference between being made finners and 
becoming finful. “Che one refpeéts the guiét, the other the 
pollution of nature; the-one is previous to the ether, and 
the foundation of it. Men receive a corrupt nature from 
their immediate parents ; but they are made finners, not by 
any actof their difobedience, but-only by the imputation of 
the fin of Adam.”’ 

Yo confirm and illuftrate this doftrine of imputed fin, 
they obferve, that the word xalecla5neny, ufed by the apoflle, 
fignifies con/lituted in a judicial way, ordered and appointed. 
in the difpenfation of things that fo it fhould be; jul as 
Chrift was made fin or a finner by imputation, or by that 
conftitution of God which laid upon him the fins of all hie 
people, and dealt with him as if he had been the guilty per- 
fon. That this is the fenfe of the paffage, they argue fur- 
ther from the punifhment inflifted on men for the fin of © “Bs 
Adam. The punifhment threatened-to that fin was death 3"rhe punith- 
which includes death corporal, moral, and eternal. Corpo- ment of im- 
ral death, fay they, is allowed by all to-be fuffered on ac- puted guilt. 
count.of the fin of Adam ; and if fo, there muft be guilt, 
and that guilt made over to the fufferer, which can be done 
only by zmputation. A -moral death is no other than the 
lofs of the image of God in man, which -confifted in righte- 
oufnefs and holinefs; .and particularly it is the lofs of ori- 
ginal righteoufnefs, to which fucceeded unrighteoufnefs and 
unholinefs. “It-is-both a fin and a punifhment for fin ; and 
fince it comes upon all-men as apunifhment, it muft fuppofe 
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‘preceding fin, which can be nothing but Adam’s difobe- 


dience.; the guilt of which is made over to his pofterity by * 
imputation. 'lhis appears {till more evident from the pofte- 
rity of Adam being. made liable to eternal death in confe- 
quence of his tranfgreffion; for the wages of fin, we are 
affured, is death, even death eternal, which never can be in- 
flicted on guiltlefs perfons. But from.the paflage before us 
we learn, that ‘ by the offence of one judgment came upon 
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Fal! of A- all men to condemnation ;”? and therefore the guilt of that 
aasaur " offence muft be reckoned to all men, or they could not be 
quences, juftly condemned for it. That Adam’s fin is imputed to 

tomy his pofterity, appears not. only from the werds, ** by one 
man’s difobedience many were made finners;” but likewife 
from the oppofite claufe, “ fo by the obedience of One fhall 
many be made righteous ;’”’ for the many ordained to eter- 
nal life, for whom Chrift died, are made righteous, or jufti- 
fied, only through the imputation of his richteoufnefs to 
them; and therefore it follows, that all men are made finners 
only through the imputation of Adam’s difobedience. — 

To this do€trine it is faid to be no objection that Adam’s 
pofterity were not in being when his fin was committed ; 
for though they had not then aétual being, they had yet a 
virtual and reprefentative one. They were in him both /e- 
minally and federally, and finned in him*™ ; jut as Levi was 
_. in the loins of Abraham, and paid in him tithes to Melchi- 
+ Eh.  gedeck +. From Adam, as their common parent, they de- 
sag} rive a corrupt nature; but it is only from him, as their fe- 

te deral head, that they derive a fhare of his guilt, and are 

Adam a fe-fubjeGted to his punifhment. That he was a federal head 

deral head to all his pofterity, the divines of this fchool think evident 

ae from his being called a figure of Chrift ts; and the firt A- 

t Rom. y. dam deferibed as natural and earthly, in contradiftin@tion to 
14. Chrift the fecond Adam defcribed as fpiritual and the Lord 

from heaven; and from the punifhment threatened againtt 
his fn being infli&ed not on himfelf only, but on all his 
fucceeding offspring. He could not be a figure of Chrift, 
fay they, merely asa man; for all the fons of Adam have 
been men as well as he, and in that fenfe were as much fi- 
gures of Chrift as he ; yet Adam and Chrift are conftantly 
contrafed, as though they had been the only two men that 
ever exifted, becaufe they were the only two heads of their 
refpeCtive offspring. He could not be a figure of Chrift 
on account of his extraordinary produ@tion; for though 
both were produced in ways uncommon, yet each was 
brought into the world in a way peculiar to himfelf. The 
firft Adam was formed of the duft of the ground; the fe- 
cond, though not begotten by a man, was born of a wo- 
man. ‘I‘hey did not therefore refemble each other in the 
manner of their formation, but in their office as covenant- 
heads; and in that alone the comparifon between them is 
exact. 

Nor have any 
to complain of fuch a procedure. 
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of the pofterity of Adam, it is faid, reafon 
Had he ftood in his in- 
tegrity, they would have been, by his ftanding, partakers of 
all his happinefs ; and therefore fhould not murmur at re- 


ceiving evil through his fall. If this do. not fatisfy, let it 
be confidered, that fince God, in his infinite wifdom, 
thought proper that men fhould have a head and reprefen- 
tative, in whofe hands their good and happinefs fhould be 
placed, none could he fo fit for this high ftation as the com- 
mon parent, made after the image of God, fo wife, fo holy, 
juft, and good. Laftly, to filence all objeétions, let it be 
remembered, that what God gave to Adam as a federal 
head, relating to himfelf and his pofterity, he gave as the 
Sovereign of the univerfe, to whom no created being has a 
* See Gill’sright to afk, “ What doft thou * 2” 
Body of Di- “Such are the confequences of Adam’s fall, and fuch the 
ec do@trine of original fin, as maintained by the more rigid 
followers of Calvin. That great reformer, however, was 
117 not the author of this do€@trine. It had been taught, fo 
St Augu& early as in the beginning of the fifth century, by St Au- 
ee ees ss guutine, the celebrated bifhop of Hippo (fee AUGUSTINE); 
do@trine. and the authority of that father had made it more or lefs 
prevalent in both the Greek and Roman churches long be- 
fore the Reformation. Calvin was indeed the moft eminent 


modern divine by whom it has been held ip all its rigour ; 
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and it conftitutes one great part of that theological fyftem Fall of 


which, from being taught by him, is now known by the 
name of Calvinifm. Thofe by whom it-is embraced main- 
tain it with zeal, as, in their opinion, forming, together with 
the other tenets of their mafter, the only pure fyftem of 
evanelical truths; but it hath met with much oppofition 
in fome of the Lutheran churches, as well as from private 
divines in the church of England, and from the great bo- 
dy of Dutch remonitrants (fee Catvintsm, ARMINIANS, 
and Synop oF Dorr); and of, their objeétions it is now 
our duty to give a candid view, as well as of the dodtrine 
which they fubftitute in its ftead. 


They begin then with allezing, that if it was as fove- ones 
reign. of the univerfe that God gave to Adam what he re-tO%» 


ceived in paradife relating to himfelf and his pofterity, A- 
dam could in no fenfe of the words be a federal head; be- 
caufe, upon this fuppofition, there was no covenant. The 
Sovereign of the Univerfe may unqueftionably difpenfe his 
benefits, or withhold them, as feems expedient to his infinite 
wifdom ; and none of his fubjeéts or creatures can have a 
right to fay to him, What doft thou? But the difpenfing 
or withholding of benefits 1s a tranfa&ion very different 
from the entering into cevenants ; and a judgment is to be 
formed of it upon very different principles. Every thing 
around us proclaims that the Sovereign of the Univerfe is a — 
being of perfeé& benevolence ; but, fay the difciples of the 
{chool now under confideration, the difpenfation given to 
Adam in paradife was fo far from being the offspring of 
benevolence, that, as it is underftood by the followers of 
Calvin, it cannot poffibly be reconciled with the eternal laws 
of equity. ‘The felf-exiftent and all-fufficient God might 
or might not have created fuch a being as man; and in ei- 
ther cafe there would have been no reafon for the queftion 
“What doft thou ?”? But as foon as he determined to create 
him capable of happinefs or mifery, he would not have been 
either benevolent or juft, if he had not placed him in a itate 
where, by his own exertions, he might, if he chofe, have a 


dam, at 
its conf 
quence 
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greater fhare of happinefs than of mifery, and find his ex-_ 


iftence, upon the whole, a bleffing. They readily acknow- 
ledge, that the exiftence of any created being may be of 
longer or fhorter duration, according to the good-pleafure 
of the Creator ; and therefore they have no ebjeétion to the 
anoftolic doMrine, that “ in Adam all die :” tor immortali- 
ty being not a debt, but a free gift, may be beftowed upon 
any terms whatever, and with perfeét juftice withdrawn 
when thefe terms are not complied with. etween death, 
however, as it implies a lofs of confcioufnefs, and the ex- 
treme mifery of eternal life in torments, there is an immente 
difference. To death all mankind mivht jultly be fubje&- 
ed through the offence of one; becaufe they had originally 
no claim of right to be exempted from it, though that one 
and they too had remained for ever innocent: but eternal , 
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life in torments is a punithment which a God of juttice and fiftent 


benevolence can never inflict but upon perfonal guilt of the th 


deepeft die. That we can perfonally have incurred guilt # 


from a crime committed fome thoufands of years before we 
were born, is impoflible. It is indeed a notion, if fuch a 


_ notion can be formed, as contrary to Scripture as to reafon 


and common fenfe: for the apoftle exprefsly informs us *, * 
* that fin is the tranfgreffion of fome law ;”’ and the fin of 4- 
Adam was the tranfgreffion of a law which it was never in 

our power either to obferve or to break. Another apoftle+ + 
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God. 
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affures us, that ** where no law is, there is no tranfgreffion ;”’ 45- 


but there is now no law, nor has been any thefe 5000 years, 
forbidding mankind to eat of a particular fruit; for, accord- 
ing to the Calvinifts themfelvest, Adam had no foonert 
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committed his firft fia, by which the covenant with him was% % 2 


M4. 


broken, than he ceafed to be a covenant-head, The law 
6 given 
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I of A- given him was, no more 5 the promife of life by it ceafed 5 


Po and its fanétion, death, took place. But if this be fo, how 


es whic eel ae exiftence, or that they fhould be in a werfe 


ftate in confequence of the covenant being broken, and its 
premife having eeafed, than he himfelf was before the cove- 


nant was firft made ? He was originally 4 mortal being, and- 


was promifed the fupernatural gift of immortality on the 
fingle condition of his abftaining from the fruit of the tree 
of knowledge of good and evil. From that fruit he did not 
abftain ; but by eating it fell back into his natural flate of 
mortality. Thus far it is admitted that his pofterity fell 
... with him ; for they have no claim to a fupernatural gift 
te (crip. Which he had forfeited by his tranfgreffion. But we cannot 
re, and admit, fay the divines of this {chool, that they fell into his 
Bature guilt; for to render it poffible for a man to incur guilt by 
things. the tranfgreffion of a law, it is neceflary not only that he 
have it in his power to keep the law, but alfo that he be 
capable of tranfgrefling it by a vo/untary deed. But furely 
no man could be capable of voluntarily eating the forbidden 
fruit soco years before he himfelf or his volitions exifted. 
The followers of Calvin think it a fufficient objeGtion to the 
do&rine of tranfubfantiation, that the fame numerical body 
cannot bein different places at the fame inftant of time. 
But this ubiquity of body, fay the remonftrants, is not more 
palpably abiurd, than the fuppofition that a man could ex- 
_. ert volitions before he or his will had any exiftence. If in- 
deed there be any difference between the two cafes, it 1s in 
favour of the Catholic doétrine of the real prefence ; for we 
are by no means fo intimately acquainted with the internal 
fubftance of body, and what cam be predicated of it, as we 
are with the nature of guilt and the exercife of volition. 
‘Thefe we know thoroughly as they really are in themfelves ; 
the former only relatively as it is feen in its qualities. 

Nor will the introduction of the word imputation into this 
important queftion remove a fingle difficulty. For what is 
it that we mean by faying that the fin of Adam is imputed 
to his pofterity? Is the guilt of that fin transferred from him 
: to them? So furely thought. Dr Gill, when he faid that it 
: is made over to them. But this is the fame abfurdity as the 
| making over of the fenfible qualities of btead and wine to 
the internal fubftance of our Saviour’s bedy and blood! 
‘This imputation either found the pofterity of Adam guilty 
of his fin, or it made them: fo. It could not find them guil- 
ty for the reafon already affigned; as well as becaufe the 
apoftle fays exprefsly,. that for the offence of one judgment 
came upon a/! men,.which would not be true had a// offend- 
ed. It could not make them-guilty ; for this reafon, that 
if there be in phyfics or metaphyfics a fingle truth felf-evi- 
dent, it is, that the numerical powers, a€tions, or qualities, 
of one being cannot poflibly be transferred to another, and 
be made its powers, actions, or qualities Different beings 
may in diftant ages have qualities of the fame kind ; but as 
ealily may 4 and: 3 be made equal to 9, as two. beings be 
made to have the fame identical: quality. In Seripture we 
nowhere read of the a€tions of one man being imputed to 
another. Abraham (we are told) believed in: God, and 
it was counted to him for righteoufnefs;’? but it was his 
own faith, and not. the faith of another man, that. was: fo 
counted. “ To him that worketh not, but believeth, his 
faith (not another’s) is imputed for righteoufnefs.” And 
of our faith in him that raifed Chrilt from the dead, it is 
faid, that “ it {hall be imputed, not to our tathers or our 
children, but-to. us for righteoufnefs.” 

When this phrafe is ufed with a negative, not only is the 
man’s own perfonal fin. fpoken: of, but the non-imputation 
of that fin means nothing more but that it brings not upon 
the finner condign punifhment., Thus when Shemei “ aid 
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is it poffible that his unborn pofterity fhould be under alaw _ 
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unto David, Let not my lord impute iniquity unto me ;”” it Fell of A- 
could not be his meaning that the king fhould not think dam, 2 
that he had offended ; for with the fame breath he added, ps 
«¢ Neither do thou remember that which thy fervant did per- -—\~-ew 
verfely, the day that. my lord the king went out of Jerufa- 

lem, that the king fhould take it to his deart. For thy 

fervant doth know that J have finned.’ Here he plainly 

confeffes his fn, and declares, that by intreating the king 

not to impute it to him, he withed only that it fhould not be 

fo remembered as that the king fhould take it to heart, and 

punifh him as his perverfenefs deferved. When therefore it 

is {aid *, that “* God was in Chrift reconciling the world to + 4 Cor, , 
himfelf, not imputing to them their iniquities, the meaning 19. 

is only that for Chriit’s fake he was pleafed to exempt them 

from the punifhment due to their fins. In like manner, . 

when the prophet, foretelling the fufferings of the Meffiah, 

fays, that ‘* the Lord laid on him the iniquity of us all,” 

his meaning cannot be, that the Lord by imputation made his 
immaculate Son guilty of all the fias that men have ever 
committed ; for in that cafe it would not be true that the 

“ juft fuffered for the unjuit,” as the apoftle exprefsly 

teaches § : but the fenfe of the verfe muft be as Bifhop Co-¢; peter iii, 
verdale tranflated it, “¢ through him the Lord pardoneth all rs, 

our fins.”? This interpretation is countenanced by the an- 
cient verfion of the Seventy, «1 Kupios wapedaxey aulov rave 
duepliais sav s words which exprefs a notion very different 
from that of imputed guilt. The Meffiah was, without a 
breach of juftice, delivered for fins of which he had volunta- 
rily offered to pay the penalty ; and St Paul might have 
been, juftly charged by Philemon with the debts of Onefi- 
mus, which he had defired might be placed to his account. 
Had the apoftle, however, expreffed no fuch defire, furely 
Philemon could by no deed pf his have made him liable for 
debts contraéted by another ; far lefs could he by imputation, 
whatever that word may mean, have made him virtually 
concur in the contracting of thofe debts. Ju fo it feems to 
be with refpe& to the iufferings of Chrilt for the fins of 
men: He could not have been juftly fubje&ted: to fuffer- 
ing without his own con{ent; and he could not pofflibly 
have been made guilty of the fins of thofe for whom he fut- 
fered. 

The dogtrine of imputed guilt therefore, as underftood 
by the Calvinifts, is, in the opinion of their opponents, with- 
out foundation in Scripture, and contrary to the nature of 
things. It is an impious abfurdity (fay they), to which the 
mind can never be reconciled by the hypothetis, that all men 
were in Adam both feminally and federally, and fiuned in 
him, as Levi paid tithes to Melchizedeck in the loins of A- 
braham. The apoftle, when he employs that argument to 
leffen in the minds of his countrymen the pride of birth and 
the lofty opinions entertained of their prieithood, plainly in- 
timates, that he was ufing a bold figure, and that Levi’s 
paying tithes is not to be underftood in a ftriét and literal 
fenfe. * Now confider (fays he) how great this man was, 
unto whom even the patriarch Abraham gave the tenth 
of the fpoils. And, as J may fo fay, Levi alfo, who 
receiveth tithes; paid tithes in Abraham: for he was yet 
in the loins of his father when Melchizedeck met him.’? 
This is a’ very good argument to prove that the Levitical 
priefthood was inferior in dignity to that of Melchizedeck 5 
and by the apoftle it is employed for no other purpofe. 
Levi'could not be greater than Abraham, and yet Abra- 
ham was inferior to Melchizedeck. This is the whole of St 
Paul’s reafoning, which lends no fupport to the do¢trine of __ 123 
original fin, unlefs it can be fhown that Levi and all his de- Moral guilt 
{cendants contracted from this circumftance fuch a fteong eee ee 4 
propenfity to. the paying of tithes, as made it a matter off-om father 
extreme difficulty for them, in every fubfequent generation, to fon, 
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to comply with that part of the divine law which conflitu- 
dam, and 


: ted them receivers of tithes. That all men were feminally 
Peg in Adam, is granted ;° and’ it is likewife granted that they 
tewe\---=- may have derived from him, by ordinary generation, difeafed 
and enfeebled bodies : but it is as impoffible to believe that 
moral guilt can be tranfmitted from father to fon by the 
pbyfical act of generation, as to conceive a fearlet colour to 
be a cube of marble, or the found of a trumpet a cannon 
ball. ‘Chat Adam was as fit a perfon as any other to be 
entrufted wi.h the good and happinefs of his pofterity, may 
be true; but there is no fitnefs whatever, according to the 
Arminians, in making the everlafting happine(s or mifery of 
a whole race depend upon the conduét of any fallible indi- 
vidual. ‘That any man fhould fo reprefent me (fays Dr 
Taylor *), that when he is guilty, I am to be reputed 
guilty ; when he tran({greffes, I fhall be accountable and pu- 
nifhable for his tranfgreffion; and this before I am born, 
and confequently before I am in any capacity of knowing, 
helping, or hindering, what he doth : all this every one who 
ufeth his underftanding muft clearly fee to be falfe, unrea- 
fonable, and altogether inconfifent with the truth and 
goodnefs of God.”” And that no fuch appointment ever 
had place, he endeavours to prove, by fhowing that the 
texts of Scripture upon which is built the doétrine of the 
Calvinifts refpecting original fin, will each admit of a very 
different interpretation. 
One of the ftrongeft of thefe texts is Romans v. 19. 
tson which we have already quoted, and which our author thus 
weeny explains. He obferves, that the apoftle was a Jew, famili- 
doctrine is ; 5 
built capa- @tly acquainted with the Hebrew tongue; that he wrote 
bie of a dif-his epiftle as well for the ufe of his own countrymen refi- 
ferent in- ding in Rome, as for the benefit of the Gentile converts ; 
terpreta- and that though he made ufe of the Greek language, a3 
vat moft generally underftood, he frequently employed Hebrew 
idioms. Now it is certain that the Hebrew words nxon 
and Wy, * fin and iniquity,” are frequently ufed in the Old 
Teftament to fignify /ufering, by a figure of {peech which 
puts the effeét for the caufe ; and it is furely more probable, 
that in the verfe under confideration, the apoftle ufed the 
correfponding Greek word ¢mapzoax in the fame Hebrew 
fenfe, than that he meant to contradiG@ what he had faid 
in the former verfe, by teaching that all men were made 
guilty of an a€& of difobedience committed thoufands of 
years before the majority of them had any being. In the 
preceding verfe he fays, ‘that by the offence of one, judge- 
ment came ugon all men to condemnation.” But this can- 
not be true, if by that offence all men were made finners ; 
tor then judgment muft have come upon each for his own 
fhare in the original difobedience. . ** Any one may fee 
(fays our author) that there is a vaft difference between a 
man’s making him/e/f a finner by his oqwn wicked a&, and 
his being made a finner by the wicked a& of another. In 
the latter cafe, he can be a finner in no other fenfe but as 
he is a fufferer ; juft as Lot would have been made a finner 
with the Sodomites, had he-been confumed in: the iniquity 
tx. of the city § ; and as the fubjeGts of Abimelech would have 
X5. been made finners, had he, in the integrity of his heart, 
: committed adultery with Abraham’s wife*.  ‘l'hat the 
people of Gerar could have contracted any real: gilt from the 
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whom he had reafon to believe to be not the wife but the 
fifter of another man, would have incurred all the moral tur- 
pitude of that crime, are pofitions which cannot be main- 
tained. Yet he fays, that Abraham had brought upon him 
and on his kingdom.a great fin; though it appears, from 
comparing the 6th verfe with the 17th and 18th, that he 
had not been brought under fin in any other fenfe than as 
he was made to fuffer for taking Sarah into hishoufe. In 
this fenfe, ‘‘ Chrift, though we are fure.that he knew no 
fin, was made fin for us, and numbered with the tran{zref. 
fors,’” becaufe he fuffered death for us on the crofs; and in 


this fenfe it is true, that by the difobedience of Adam alk 


mankind were made finners, becaufe, in confequence of 
his offence, they were by the judgment of God made fub« 
jet to death. 


But it may be thought that this interpretation of the. 
words fin and finners, though it might perhaps be admitted. 


in the roth verfe, cannot be fuppofed to give the apoftle’s 
real meaning, as it would make him employ in the 12th 
verfe an abfurd argument, which has been already noticed. 
But it may perhaps be poffible to get quit of the abfurdity, 
by examining the original text inftead of our tranflation 
The words are, x&! oulas 1g mavlas avOpwrous o Skvaloc Sinrbery 
‘9 @ wavies nuapiovy, In order to afcertain the real fenfe of 
thefe words, the firft thing to be done is to difcover the an« 
tecedent to the relative «. Our tranflators feem to cons 
fider it as ufed abfolutely without any antecedent ; but this. 
is inaccurate, as it may be queftioned whether the relative 
was ever ufed in any language without an antecedent either 
expreffed or underftood. Accordingly, the Calvinift critics, 
and even many Remontftrants, confider «vos av$pa70v in the 
beginning of the verfe as the antecedent to¢ in the end of it, 
and tranflate the claufe under confideration thus : “* And fo 
death hath pafled upon all men, in whom (viz. Adam) all 
have finned,” ¢avaioc, however, ftands much nearer to ¢ 
than @vipemov s and being of the fame gender, ought, we 
think, to be confidered as its real antecedent : but if fo, the 
elaufe under confideration fhould be thus tranflated: « and 
fo death hath pafled upon all men, unto which.(o) all have 
finned, or, as the Arminians explain it, have fuffered. If this 
criticilm be admitted as juft, «» » mutt be confidered as 
ftanding here under a particular emphafis, denoting the ut- 
moft length of the confequences of Adam’s fin(r); as if 
the apoftle had faid, “ {fo far have the confequences of A- 
dam’s fin extended, and fpread their influence among man- 
kind, introducing not only a curfe upon the earth, and for- 
row and toil upon its inhabitants, but even DEATH, UNIVER- 
SAL DEATH, im every part, and in all ages of the world.” 
His words (fay the Remonftrants) will unqueftionably bear 
this fenfe ; and it is furely much more probable that it is 
their true fenfe, than that an infpired writer fhould have 
taught a doétrine fubverfive of all our notions of right and 
wrong, and which, if really embraced, muft make us inca- 

pable of judging when we are innocent and when guilty. 
When the apoftle fays that there is. none righteous, no 
not one, he gives us plainly to underftand that he is quo- 
ting from the 14th Pfalm; and the queftion to be firft an- 
{wered is, In what fenfe were thele words ufed by the Pfal- 
milt 3 
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{o) That «, when conftrued with a dative cafe, often fignifies to or. unto,.is known to every Greek fcholar. Thus 


em’ evsokia 6505, the way to fame, (Lucian, ) Kaxdupyos txt to Savalo, a criminal unto death, (Demofth. ) 


Ent Yavalo ovarabey, 


to carry to death or execution, (Lfoc.) Turis ex cacubepia exrntnte, ye have been called to liberty, (Gal. v. 13.) KrigSevtes ev Xpicly 
Ingou et epyois ayaboic, created in Chrifl Fefus unto good works, (Ephel. ii. 10.)' See alfo.1 ‘Chef, iv. 705% Lime. Liges 


and many other places of the New ‘l’eftament. 


(r) &e' @ has hkewife this import, denoting the terminus ad quém in Phil. lil, 12. and iv. 10, 
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come guilty, or infufficient for their own juftification before Fall of a- 
God. dam.and 


gis mift ? That they-weré not meant to include all the men and 
confe. women then living, -far lefs all that have ever lived, is plain 
mences,. from the-ffthr verfe of the fame Pfalm, where we are told 
that thofe wicked perfons ‘ were in great fear, becaufe God 
was in the congregation of the righteous.”’? ‘There was then, 
it {cems, a congregation of righteous perfons, in oppofition 
to thofe called ‘the children , of men, of whom alone“it is faid 
that there was none that cid good, no not one. ‘The truth 
is, that the perfons of whom David generally complains in 
the book of Pfalms, conftituted a ftrong party difaffefted to 
his perfon and government. ‘Ihat faGtion he deferibes. as 
proud and oppreffive, as devifing mifchief againit him, as 
violent men continually getting tozether for war. He ftyles 
them his enemies; and fometimes characterizes them by the 
appellation which was given to the.apoftate defcendants of 
Cain before the deluge. Thus in the 57th Pfalm, which 
was compofed when he fled from Saul to the cave in which 
he {pared that tyrant’s life, he complains, ‘ I lie among 
them that are fet on fire, even the sons OF MEN, whole 
teeth are {pears,”? &c. ; and again, inthe 58th Pialm, he 
fays, “ Do ye indeed fpeak righteoufnefs, O congregation ? 
Do ye judge uprightly, O ye fons of men??? By comparing 
thefe texts with 1 Sam. xxvi. 19. it will appear evident be- 
yond difpute, that by the sons oF MEN mentioned in them, 
he meant to charaéterize thofe enemies who exafperated Saul 
againft him. Now it is well known, that there was a party 
adhering to the interefts of the houfe of Saul which con- 
tinued its enmity to David during the 40 years of his reign, 
and joined with Abfalom in rebellion againft him only eight 
: years before his death. But it is the opinion of the moft ju- 
Hammond, Aicious commentators §, that the 14th Pfalm was compoied 
4 during the rebellion of Abfalom; and therefore it is furely 
much more probable, that by he children of men, of whom it 
is faid there is ‘* none that doth good, no not one,” the 
in{pired poet meant to characterize the rebels, than that he 
fhould have direétly contradi€ted himfelf in the compafs of 
two fentences fucceeding each other. Had he indeed known 
that all the children of men, as defcending from Adam, 
] 
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“‘ are utterly indifpofed, difabled, and made oppofite to all 
that is {piritually good, and wholly and continually inclined 
to all evil,’’ he could not, with the leaft degree of confilten- 
cy, have reprefented the Lord as looking down from heaven 
upon them, to fee if there were any that did underftand and 
| feek after God ;’? but if by the children of men was meant 
| only the rebel faction, this feenical reprefentation is perfe- 
| ly confiftent, as it was natural to fuppofe that there might 
| be in that faction fome men of good principles mifled by the 
: arts of the rebel chiefs. 
| Having thus afcertained the fenfe of the words as origi- 
nally ufed by the I’falmift, the Arminian proceeds to inquire 
for what purpofe they were quoted by the apoitle; and in 


this inquiry he feems to find nothing difficult. ‘The aver- 


fion of the Jews from the admiffion of the Gentiles to the 
privileges of the gofpel, the high opinion which they enter- 
tained of their own worth and fuperiority to all other na- 

- tions, and the ftrong perfuafion which they had that.a ftnct 
obedience to their own law was fufficient to juftify them be- 
fore God, are faéts univerfally known; but it was the pur- 
pofe of the apoftle to prove that all men ftood in need of a, 
Redeemer, that Jews as well as Gentiles had been under the 
dominion of fin, and that the one could not in that refpe& 
claim any fuperiority over the other. He begins his epiftle, 
therefore, with fhowing the extreme depravity of the Hea- 
then world ; and having made good that point, he proceeds 
to prove, by quotations from the book of Pfalms, Proverbs, 

| and Ifaiah, that the Jews were in nowife. better than they, 
that every mouth. might be ftopped, and all the. world be- 
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‘The next proof brought by the Calviniftx in fupport o 
their opinion, that all men derive guilt from Adam by or- 
dinary generation, is that text in which St Paul fays that 
the Ephefians “were by nature children of wrath even as 
others.” To this their opponents reply, that the doctrine 
of original fin is in this verte, as in the laft quoted, counte- 
vanced only by our tranflation, and not by the original 
Greek as underftood by the ancient fathers of the Chriftian 
church, who were greater mafters of that language than we. 
The words are «a: nue texva pus opyns in which it is ob- 
vious, that 7««»z, though in its original fenfe it fignifies the 
genuine children of parents by natural generation, cannot 
be fo underftood here; becaufe no man was ever begotten 
by, or born of, the abftraét notion wrath. It mutt there. 
fore be ufed figuratively ; and in other places of {cripture 
it often denotes a clofe relation to any perfon or thing. ‘hus 
we read of the children of God, of the 4ingdom, the refur- 
rection, wifdom, light, obedience, and peace ; whence it is con- 
cluded, that by the children of wrath are meant thofe who 
are liable to punifhment or rejection. And becaufe there 
were in thofe days fome children, in a lower and lefs pro- 
per fenfe, by adoption, and others, in a higher and more 
proper fenfe, by natural generation, of whom the relation 
of the latter to their parents was much clofer than that 
of the former ; the apoftle tells the Ephefians, that they 
were by nature children of wrath, to convince them that 
they were really liable to it by the ftriéteft and clofeft rela~ 
tion poffible. That the word guc# here is of the fame im- 
port with really or trufy, and that it does not fignify what 
we mean by zature in the proper fenfe of that word, the 
ancient fathers are generally agreed * ; and that the mo-* 
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¢ its confe- 


quences, 


See Haws 


dern Greeks, who ttill {peak a diale& of the> noble lan-0o7¢ and 


guage of their anceftors, underftand the word in- the fame 


Wbithy on 
the Text, 


{enfe, is apparent from their verfion of the text before us..n4 Suido « 
In the moft corteét and elegant edition of: the New 'Tefta-onthe word: 
ment in their vernacular tongue, the words under confidera-pvets- 


tien are thus rendered 3 Mot PUTIKG Ne OMY TEKVE OPynE TAY Kas 
é: Aorwo1, where it is impoffible that guzmea can fignify natural, 
otherwife the apoftle will be made to fay, not that we are 
by the nature derived from.Adam lable to wrath, but that 
we were naturally begotten by wrath in the abitraét! For 
taking the word eve in the fenfe of really or truly, both. 
the ancient.and ‘modern Greeks appear indeed to have 
the authority: of St Paul himfelf ; who, writing to ‘l'imothy, 
calls him yer rexvov “ his true or genuine fon ;’”’ not to 
fignify that-he was the child of the apoftle by natural gene- 
ration, but that he was clofely related to him in the faith 
to which St Paul had converted him. ‘That the words 
rexva puces apyns can fignify nothing but trw/y or. really rela. 
tions to wrath, is ftill farther evident from the ground -af- 
figned of that. relation. It is not the fin of Adam, or the 
impurity of natural generation, ‘but the trefpaffes and fins 
in which the Ephefians in time paft wa/ked, according to 
the courfe of the world, according to the prince of the. 
power of the. air,” the fpirit that at the time of the apottle’s 
writing worked in the children of difobedience.”’ Surely. 
no man. can fuppofe that the Ephefians at any paft time 


walked in Adam’s trefpafs and fin, or that the prince of ~ 
the power of the air tempted stem to eat the torbidden. : 


fruit. 
Having thus commented on the principal texts which are 
cited from the New Teltament to prove the doétrine of 


original fin, the Arminians treat thofe which are quoted * 


ce ; BE 
from the Old Teftament, in fupport of the fame do¢ctrine, 


with much lefs ceremony. ‘ihus, when Job fays, ‘ who 


cant. 


4st 
Fall of A- can bring'a clean thing out of an unclean? Not one,” he 
pest is {peaking, fay they, not of the pravity of our nature, but 
guerces, Of its frailty and weaknefs, of the thortnefs and mifery of 
human life. ‘The fentence is proverbial ; and a¢ it is ufed 
only to fignify, that nothing can be more perfect than its 
original, it mutt, whenever it occurs, be underftood accord- 
in to the fubje& to which it is applied. ‘That in the place 
under confideration it refers to our mortality, they think 
plain from the context ; and Dr ‘Taylor adds *, with fome 
plaufibility, that if the words refer to the guilt which we 
are fuppofed to derive from Adam, they will prove too 
much to ferve the common fcheme of original fin. They 
will prove that our natural and inherent pravity, fo far 
far fron rendering us fit fubjects of wrath, may be urged 
as a.reafon why God fhould not even bring us mto judge- 
ment; for the patriarch’s whole expoftulation runs thus, 
« Doft thou open thine eyes upon fuch a one, and bringeft 
me into judgment with thee? Who can bring a clean thing 
out of an unclean?” 

The other text, quoted from the fame book, they think 
ftill lefs to the purpofe ; for Eliphaz is evidently contrafting 
the creature with the Creator; in comparifon with whom, 
he might well fay, without alluding to original guilt, “ what 
is man that he fhould be clean? and he who is: born of 
a woman that he fhould be righteous? Behold he put- 
teth no trnft in his famts; yea the Aeavens are not clean 
in his fight. How much more abominable and’ filthy is 
aman, who. drinketh iniquity like water?’ He does not fay, 
who derives by birth an iniquitous nature; for he knew 
well, that as we are born, we are the pure workmanfhip of 
God, “ whofe hands have fafhioned and formed every one of 
us ;? but ‘who drinketh iniquity like water,”? who maketh 
himfelf iniquitous by running headlong into every vicious 
practice. 

Of the text quoted from the fifty-firft pfalm in fupport 
of the doétrine of original’ fin, Dr Taylor labours +, by a 
long and ingenious criticif{m, to prove that our tranflators 
have miftaken the fenfe. The word which they have ren- 
dered /hapen, he fhews to be ufed once by Haiah, and twice 
in the book of Proverbs, to fignify brought forth ; and that 
which is. rendered conceived me, is never, he fays, employed 
in feripture to denote human conception. In this laft re- 
mark, however, he is contradi€ted by a great authority, no 
lefs indeed than that of Mr Parkhurft t, who fays, that 
the ILXX conftantly render it by »e¢eo or eyxieoeo, and 
the Vulgate generally by concipio. Without taking upon us 
to decide between thefe two. eminent Hebrew fcholars, we 
fhall only. obferve, that upon one occafion |} it certainly de- 
notes ideas much groffer than thofe which the Pfalmift muft 
have had of his mother’s conception ; and that there, at 
leaft, Dr Taylor properly tranflates it incalefcebant, adding, 
<< de hoc vero incalefcendi genere loqui Davidem nemo fa- 
nus exiftimare poteft. Matrem enim incaluiffe, aut ipfum 
calefecifce eo modo quo incalefcerent Jacobi pecudes Regem 
dicerey prorfus indecorum et abfurdum.” He contends, 
however, that the original force of the word is to de hot, 
and that it is applied to conception, to refentment, to warmth 
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by which the body is nourifhed, to rdofaters in love with 


idols, and to the heat of metals. ‘Ihe heat of idolaters, 
of refentment, and of metals, are evidently foreign to the 
Plalmift’s purpofe ; and the idea conveyed by the word 
incalefcere being. fet afide for the reafons already affigned, 
there remains only the warmth by which the body is nou- 
rifhed, and of that warmth our author is confident that 
David fpoke. 

If this criticifm be admitted; the whole verfe will then 
run thus; “ Behold Iwas born in iniquity, and in fin did my 
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Peart | 
mother nurfe me;’? which hath no reference to the ori. Fall of f 
ginal formation of his conititution, but is a periphrafis of ’ damn, * 
his being_a finner from the womb, and means. nothing more posta 
than that he wasa greet fnner, or had contracted early habits 
of fin. He no more defigned to fignify in this verfe, that 
by ordinary generation he had a nature conveyed to him 
which was ‘utterly indifpoied, difabled, and oppofite to 
all that is {piritually good, and wholly and continually 
inclined to evil,’ than he meant in another { to fignify i} Pf lvil 
ftri@tly and properly that ‘the wicked are eftranged troms- 
the womb, and reve igs as foon as they are born ;’’ or 
than Job meant to fignity ||, that from the moment he}| Job xx 
came from his mother’s womb he had beer a guide to the? 18: 
widow and a fuccour to the fatherlefs. All theie are hy-~ 
perbolical forms of expreflion ; which, though they appear 
ftrained, and perhaps extravagant, to the phlegmatic inha- 
bitants of Europe, are perfectly fuited to the warm imagi~ 
nations of the orientals, and to the genius of eaftern lan- 
guages. ‘hey mean not that Job was orn with habits of 
virtue, that the wicked aCtually walked, and /poke, and /poke 
kes from the inftant of their 6irth, or that the Pfalmift was 4 
really /hapen in fin and conceived in iniquity. ‘ihis latt fen- 
tence, if interpreted literally, would indeed be groisly im- 
pious : it would make the infpired penman throw the whole 
load of his iniquity and fin from off himfelf upon 42m who | 
fhaped and tpon der who conceived him ; even upon that 
God * whofe hands had made him and fafhioned him, and | 
whom he declares that he will praife for having made him fear- : 
fully and wonderfully,” and upon that parent who conceived 
him with forrow, and brought him torth with pain, and , 
to whom the divine law commanded him to render honour 4 
and gratitude, But if, after all (fays Dr Taylor *), yous, Script 
will adhere to the literal fenfe of the text for the common jDoériney| 
doGrine of original fin, fhew me any good reafon why youppartii. | 
ought not to admit the literal fente of the text, this is my : 
body, for tranfubftantiation? If youfay, it is abfurd to fuppofe 
that Chrift {peaks of his real natural body;. U fay, it is like- 
wife abfurd to {uppofe that the Pfalmift {peaks of his being 
really and properly fhapen in iniquity, and conceived in fin. 
If you fay, that the fenfe of the words this is my body may 
be clearly explained. by other texts of {cripture where the 
like forms of fpeech are ufed; I fay, and have fhewn, that 
the Pfalmift’s fenfe may as clearly and evidently be made 
out by parallel texts, where you have the like kind of ex- 
preffion. If you fay that tranfubftantiation is attended with 
confequences hurtful to piety, I fay that the common doc- 
trine of original fin is attended with confequences equally 
hurtful ; for it is a principle apparently leading to all man- 
ner of iniquity to believe that fin 1s natural to us, that it 
is interwoven and ingrafted into our very conftitution from 
our conception and formation in the womb.” 125 
The Arminians having thus, as they think, proved that Confeque 
the pofterity of Adam are not in any fenfe rendered guilty-c:es of eat 
by his fin, contend, that the death threatened againit higitng the 
eating of the forbidden fruit, and which, in confequence oe aol 
his tranfgreffion, came upen all men, can mean nothing crording r 
more than the lofs of that vital principle which he receivedtlhe Ar 
when God breathed into his noftrils. the breath of life, and 7/82 
le became a living foul. Every thing beyond this is pure 
conjecture, which has: no foundation im the feriptures of 
truth, and is direétly contrary to all the notions of right 
and wrong which we have been able to acquire from the 
ftudy of thofe very feriptures. It is not conceivable from 


any thing in the hiftory, that Adam could underftand it of 
the lofs of any other lite than that which he had lately 
received, for no other life is fpoken of to which the threat- 
ened death can be oppofed; and in fuch circumftances it was 

ftrange 


art II, 
fall of - flranve indeed, if by the word death he underftood either 
s confe, eternal life in mifery, or a neceffity of continuing in fin, 
buences, J he fenfe therefore of the threatening, fay they, i is this; 
~~ ‘“¢ T have formed thee of the duft of the ground, and bekatiee 
into thy noftrils the breath of life; and thus thou art be- 
come a living foul. But if thou edtel of the fruit of the 
tree of knowledge of good and evil, thou fhalt ceafe to be 
a living foul; for I will take from thee the breath of 
life, and thou fhalt return to the duft of which thou waft 
hi 6 forenl! 

ime of Thus far the Arminians of the prefent dey (Q) are agreed 
em admitin oppofing the do€trine of the rigid Calvinifts, and in 
ne ftating their own notions of the confequences of Adam’s 
4 Shy fall; but from that event their adverfaries deduce one con- 
re. fequence, which fome of them admit and others deny. It 
is faid, that though we cannot poffibly be partakers in 
Adam’s guilt, we yet derive from him a moral *aint and 
infeGtion, by which we have a natural propenfity to fin ; 
that having loft the image of God, in which he was created, 
Adam begat fons in hisown image ; and in one word, that 
the fenfual appetites of human nature were inflamed, and 
its moral and intelleétual powers greatly weakened by the 
eating of the forbidden fruit. The heathens themfelves ac- 
knowledged and lamented thts depravity, though they were 
ignorant of the fource from which it fprung. ‘The {crip- 
tures affert it, affirming that no man ean be born pure and 
clean ; that whatever is born of the flefh, or comes into the 
world by ordinary generation, is flefh, carnal and corrupt ; 
that the imagination of the thoughts of man’s ‘heart is only 
evil continually ; that the heart -is deceitful above all things 
and defperately wicked; and that out of it proceeds all that 

ob xiv. is vile and finful ||. 
Johniii. This depravity of human nature, thus clearly deducible 
Sig is from {cripture, and confirmed by the teftimony of ages, an 
ec ork xvii,genious writer of the moderate Arminian fchool under- 
Mat. xv.takes to illuftrate upon the principles of natural knowledge. 
. “We know (fays het), that there are feveral fruits in 
gfe feveral parts of the waila of fo noxious a nature as to 
te jt. deftroy the beft human conftitution upon earth. We 
nprin- alfo know that there are fome fruits in the world which 
lesofna-inflame the blood into fevers and frenzies; and we are 
ora that the Indians are acquainted with a certain 


elany's juice, which immediately turns the perfon who drinks it 


elation into an idiot, leaving him at the fame time in the enjoyment 


mined of his health and all the powers of this body. Now I afk,. 
ee Whether it is not poffible, nay whether it is not rational, to- 


t. 1. and believe, that the fame fruit, which, in the prefent infirmity: 

of nature, would utterly deftroy the human conftitution, 
| might, in its highett perfe€tion, at leaft difturb, impair, and 
difeafe it?’and whether the fame fruit, which would now in- 
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flame any man living into a fever or a frenzy, might not in- Fall of A- 


flame Adam into a turbulence and cenlersty of padfion dam, and 
and appetite ? d whether the fa fi hich inf its confe-~ 
ppetite? and whether the fame fluids, which inflame aera 


the blood into irregularity of paffion and appetite, may Not eeey—mad. 
naturally produce infe€tion and impair the conftitution? 
That the forbidden fruit had the effect to produce i anrcentle 
rity of appetite, appears as from other proofs, fo I think 
fully and clearly from the covering which Adam and Eve 
made ufe of foon after their offence ; for there is no imagin- 
able reafon for that covering but one, and that one fufficient- 
ly demonftrates, that irregularity and violence of appetite, ir- 
dependent of the dominion of reafon, was the effect of their 
offence. But the frit which inflaired the fenfual appetite 
might likewile debafe their rational powers; for I afk, 
whether the fame juice, which now affets the brain of an 
ordinary man fo as to make him an idiot, might not affec& 
the brain of Adam fo as to bring his underftanding down 
to the prefent ftandard of ordinary men? And if this be 
poflible, and: not abfurd to be fuppofed, it is evident that the 
fubfequent ignorance and corruption of human nature may 
be clearly accounted for upon thefe fuppofitions ; nay, I had’ 
almoft faid upon any one of them. For it is univerfally 
known, that the infections and infirmities of the father affe&t - 
the children yet in his loins; and if the mother be equally” 
in'eéted, muft, unlefs removed by proper remedies, affect 
their pofterity to the end of the world, or at leaft till the race 
become extin@. Therefore why all mankind might not by 
their firft father’s fin be reduced to the fame condition of 
infirmity and corruption with himfelf, efpecially when the 
mother was equally mfirm and infeéted, I believe no man 
any way fkilled in the. knowledge, of nature will fo much as + 
pretend to fay.” 

This account of the corruption of human nature feems to 
be generally adopted by moderate divines, as well among the 


~Calvinifls as among the Arminians; but by the hizh-fliets 


in both {chools it is reje€ted, upon different princinles in- 
deed, with great: indignation.. The zealous Calvinift con- 
tends, that this hereditary corruption is not to be accounted 
for or attempted to be explained by any principle of phy- 
fical {cience, fince it is part of that punifhment which was 
infli@ed on the race for their original -fin. If we were not 
partakers of Adam’s guilt, fay: they, we fliould not have 
been partakers of his-corruption. ‘The one is previous to 
the other, and the foundation-of it.. The depravity of hu- 
man nature isa punifhment for fin; and fo it was threaten- 
ed to Adam, and came upon him as fuch, and fo to all his 
potterity, by the. ordination and appointment of God; for 
which there can be no other foundation but the imputation 
of Adam’s difobedience to them, nor can any thing elfe 
vindicate the righteoufnefs of Ged. oraf the law of na- 

ture - 
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fin the fouls of his pofterity: 


(a) We fay the Arminians of the prefent day; becaufe in the beginning of this century many of them having imbibed 
the {cholaftic notion of the nairal and effential immortality of the foul, feem to have been at a lofs to conceive how it 


was to have been difpofed of; had there been no redemption from Adam’s curfe: 
did not deferve eternal punifhment ; and as eternal /ife is everywhere in the New Teftament 


They were perfuaded, that for his. 


reprefented as the gift of God through Jefus Chrift, they thus expreffed themfelves- concerning the death -incurred by 
the fall of Adam. “ It is well to- be obferved, that the death wherewith God threatened man as-his punifhment if lie 
broke the covenant, is not in reafon to be underflood of eterna/.death, any tarther than as:by eternal death ‘may-be figni- 
fied only the eternal feparation of the foul from the body, and alfo the: eternal exclufion of the foul from God, or heavenly 
blefs.”” That the death threatened implied: the annihilation of the:foul, feems never to have: occurred to them, though 
the apoitle expreisly fays, that if there be no refurrection, “¢ then they who are fallen afteep in Chrift are: perifhed, «z«rovro 
“are loft.”” They fuppofed that the fin of Adam would have feparated the foul from the body; and excluded the former’ 
both from heaven and from hell; but what would have become of it in that {tate of excluftony both from fature hap- 
pinefs and future mifery, we do not Yemember at prefent that any one of them has .hazarded a conjefture. See Dr 
Wells's Help for the Right Underflanding of the Several Divine Laws and Covenants;.and bithop, Bull's Harmonica. Apgfs- 
tolica, with its feveral defences. 


te 
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Fall of A- ture was fufficient, why fhould this origina/ taint infe& men 

eae rather then the fins of their immediate parents ?”’ 
hauences. The more violent Arminians, on the other hand, deny that 
—-— we inherit any moral taint whatever from Adam, or that 
t er eae the rational powers of our minds are natutally weaker than 
a of aN his were. Of that wonderful degree of perfe€tion which is 
a ufually attributed to the firt pair, they find no “evidence 


iii. ch. 105 
ii. and r3:in feripture. ATI that we learn of them, fay they, 1s, that 


ae they fell from a‘ftate of exquifite happinefs by yielding to’ 
fhecmeied temptation lefs powerful by far than fome others which 
‘the doce ‘Many of ‘their degenerate fons have fuccefsfully refitted. 
trine. “# Fleave you to judge {fays Dr Taylor [), whether Jofeph, 


; oer when he refifted the folicitations of his miftrefs, and Mofes 
Meets - when he refufed to bescalled the fon of Pharaoh’s daughter, 
‘choofing rather to fuffer affliftion with the people of God 
“than to,enjoy the pleafures of fin for a feafon, éfteeming the 
-reproach of true religion greater riches than the treafures 6f 
*Eoypt, did not exhibit proofs of regularity of paffions and 
appetites equal at leaft to what Adam difplayed in the gar- 

den of Eden. When “the ‘three young men mentioned in 

“the book of Daniel fubmitted to be burnt alive ina fiery 

furnace rather’ than worfhip Nebuchadnezzar’s golden 

image ; when Daniel himfelf refolved, rather than. conceal 

‘the worfhip of God for one month only of his life, to be 

torn in pieces by hungry lions ; and, to come nearer to our 

-own times, when numbers of men and women, during the 

. reign of Mary Queen of England, chofe rather to be burnt 

at a ftake than renounce the reformed religion and embrace 

‘the errors of popery—furely all thefe perfons exhibited a 

‘virtue, a faith-in God, and a‘fteady adherence to what they 
“believed to be the truth, far fuperior to what Adam difplayed, 

when his wife gave hin of the forbidden fruit, and he did eat.” 

“Tf it be faid that thefe perfons were fupported under their 

“trials by the grace of God ftrengthening them, the fame will 

be faid of Adam. *He was undoubtedly fupplied with every 

aid from the fpirit of grace which was neceflary to enable 

-him to fulfil-his duty; for being defigned for more than mere 

animal life, even for the refined enjoyments of heaven, there 

is every reafon to believe, as we have already obferved, that 

he was put under the guidance of the Holy Ghoft, to train 

“him for that {upernatural ftate of felicity. ‘Thefe communica- 

-tions of the fpirit would of courfe be withdrawn when he 
forfeited his right to thofe privileges, on account of which 

«they were orignally vouchfafed to him ; but that any po- 

“fitive malignity or taint was infufed into his nature, that his 

mere rational powers wete weakened, or his appetites in- 

flamed by the forbidden fruit, there is no evidence to be 

“found in {cripture, or in the known conftitution of things. 

“The attributing of this fuppofed hereditary taint to the 

noxious qualities of the forbidden fruit, is a whimfical hypo- 

-thefis, which receives no countenance from any well authen- 

ey pte ticated faét in natural hiftory. After the numberlefs falfe- 
“the phyfical hoods that have been told of the poifon tree of Java (fee Por- 
iliuftration sow Tree), fomething more would be requifite than the 
of # whim-cgmmon evidence of a lying voyager to give credit to the 
acs. _-* «qualities of the Indian tree, of which the fruit inftantly turns 


a 


(x) We have never met with a fatisfactory 


any: Perfons under the agonies of remorie, 


-pleatures of love ; and as our firft parents, upon eating the forbidden fruit, ; 1 
and making themfelves aprons, as a mean of fubduing an appetite, 


fituations, they might think of fewing fig-leaves together, 


of which, at that inftant, they muft have abhorred-the gratification, 
fin, their moft ardent wifh would be to have no children ; and: not being acquaint.- 


they would naturally imagine that.their propofed coverings would diminifh the foreee 


yet knew all the confequence of their 
ed_as we are with the effects of drefs, 
at the fexual appetite. 
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flight as it generally is. 
‘covering ufed by our firft parents is contradicted by everyy 


reafon for the expedient 


~has fometimes occurred as an account of the matter, at leaitt more plaufi 
or with the profpec of immediate death before them, have no relifh for thee 


our ingenious author vouchfafes not even that evidence,’, 
‘fhe inference drawn from thee 


thing that we know of human natures ferfurely no man, infla-\- 


emed to the utmof with the fire of animal love, ever turned hasis 


eyes from a-naked beauty ready and eager to receive him tes 
her embrace. Yet this, it feems, was the behaviour of Adama 
and Eve in {uch a-ftate ! According to our author, the juicee 
of the forbidden fruit had rendered their carnal appetitess 


‘violent and independent of reafon; according to the {criptures's 
they were both naked; and as they were hufband and wife,:, 
-there was. no law prohibiting them from 
-inflamed appetites. 


gratifying thelee 
In fuch circumftances, how did they y 
conduét themfelves ? One would naturally imagine that theyy 
immediately retired to fome fhady grove, and pleafed them-- 


felves inell the foft dalliancies of wedded love. ‘Cheir con-- 


-du&, however, was very different. We are told, that ‘‘ theyy 


fewed fig-leaves together, and made themfelves aprons too 
cover their nakednefs :?? And this tranfaCtion is broughet 
as a proof of the impetuofity of their carnal appetites (x ).). 
The truth is, that the carnal appetite appears not to hee 
naturally more violent than is neceflary to anfwer the endd 
for which it was implanted in the human conftitution.. 
Among favages the defires of animal love are generallyy 
very moderate ; and even in fociety they have not oftengs 
unlefs inflamed by the luxurious arts of civil life, great<- 
er ftrength than is requifite to make mankind attend to thee 
continuation of their fpecies. In the decline of empiress 
highly polifhed, where the difference of rank and opulence iss 
great, and where every man is ambitious of emulating thee 
expence of his immediate fuperiors, early marriages are pre~- 
vented by the inability of moft people to provide for a fami~- 
ly ina way fuitable to what each is pleafed to confider ass 
his proper ftation ; and in that ftate of things the violence off 
animal love will indeed frequently produce great irregulari-- 
ties. But for that flate of things, as it was not intendedd 
by the Author of nature, it is perhaps unreafonable to fup-- 
pofe that provifion fhould be made; and yet we believe itt 
will be found, upon due confideration, that if the defires off 
animal love were lefs violent than they are, the general con-- 
fequences would be more pernicious to fociety than all thee 
irregularities and vices which thefe defires now accidentallyy 
produce; for there would then be no intercourfe between 


TPare 


the fexes whatever except in the very higheft ftations of lifes. 


That our conftitution is attended with many fenfual appe-- 
tites and paffions, which, if fuffered to grow exceflive or irre 
gular, become finful, is true; and that there is greatt 
danger of their becoming exceffive and irregular in a world 
fo full of temptation as ours is, is alfo true ; but there is noo 
evidence that all this is the confequence of Adam’s fall, andd 
far lefs that it amounts to a natural propenfity to fin. ‘ Forr yy 
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I prefume (fays Dr Taylor), that by a natural propenfity iss ing tha 
meant a neceflary inclination to fin, or that we are necef-- have ng 
farily finful from the original bent and bias of our naturabl] tural pl 


Bui this muft be falle; for then we fhould nott 
bee 


powers. 


of thefe fig-leave-coverings. To us the followings 
ble than that which has been affigned by Dr Dee- 


muft have been in the one-or other of thefee 


If they had any hape.of a reprieve from death, andi 


penfity: 
fin. 


ae 
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pi of A- be finful at all, heeaufe that which is neceffary, or which we 
ee cannot help, i ig not fin. That we are weak and lable to 
ces. temptation, is the will of God holy and good, and for glori- 
y= ous purpofes to ourfelves; but af we are wicked, it muit 
be through our ewn fault, and cannot proceed from any _ 
conftraint, or neceflity, or taint in our conftitution.”” 

‘Thus have we given as full and comprehenfive a view as 
our limits will permit of the different opinions of the Calvinitts 
and Arminians refpeCting the confequences of Adam’s fall. 
If we have dwelt longer upon the fcheme of the latter than 
of the former, it is becaufe every Arminian argument is built 
upon criticifm, and appeals to the original text ; whilit the 

131 Calvimits reft their faith upon the plain words of feripture 
he opini- as read in our tranflation. If we might hazard our own 
s<fino- opinion, we fhould fay that the truth lies between them, 
Pe the aod that it has been found by the moderate men of both 
Miuiniits parties, who, while they make ufe of different language, fecm 
d Armi- to us to have the fame fentiments. That all mankind really 


ans the finned in Adam, and are on that account liable to moft 
ne, and svjevous torments in foul and body, without intermiffion, 
unte- i « * ca ne 
nced by 1 hell fire for ever, is a do€trine which cannot be reconciled 
¥ : 
neal tra-to our natural notions of God. On the other hand, if hu- 
tion, man nature was not fomehow debafed by the fall of our 


firft partents, it is not eafy to account for the numberlefs 
phrafes in fcripture which certainly feem to {peak that 
language, or for the very general opinion of the Pagan 
sreasaeng and poets refpeéting the golden age and the 
degeneracy of man. Cicero, in a quotation preferved by 
St Aucuftine from a work that is now loft, has thefe re- 
markable words, ** Hotno non ut a matre fed ut a noverca 
natura editus eft in vitam corpore nudo, et fragili, et in- 
firmo : animo autem anxio ad moleftias, humili ad timores, 
molli ad labores, prono ad libidines ; In guo tamen ine tanquam 
ide D-  obrutus quidam divinus ignis ingenii et mentist.? Nor do we 
sped readily perceive what fhould induce the more zealous Armi- 
Batu nians to oppofe fo. vehemently this general opinion of the 
ide eviam corruption of human nature. ‘I'heir defire to vindicate 
i Tull the juflice and goodnefs of God does them honour ; but 
rere Gon= the dotrine of inherent corruption militates not againft 
thefe attributes ; for what we have loft in the fir Adam 
- has been amply fupplied to us in the fecond ; and we know 
from the higheft authority that the duties required of us 
are in proportion to our ability, fince we are told, that 
“unto whomfoever much is given, of him {hall much Be re- 
quired.” 
Sect, IV. View of Theology from the fall of Adam to 
the coming of Chrift. 


We have dwelt long on the original ftate of man, his in- 
troduction into the terveitrial paradife, the privileges to 
which he was there admitted, his forfeiture of thofe privi- 
leges, and the flate to which he was reduced.by tranfgref- 
fing the law of his Maker; but the importance of thefe 
events renders them worthy of all the attention that we 
have paid to them. ‘[‘hey paved the way for the coming 
of Chrift and the preaching of the gofpel; and unlefs we 
thoroughly underftand the orizin of the aofpel, we cannot 
have an adequate conception of its defign. By contrafting 
the firft with the fecond Adam, St Paul gives us clearly 6 
underttand, thet one purpoie for which Chrift came inte the 
world and fuffered death upon the crofs, was to reftore to 
mankind that lite which they had loft by the fall of their ori- 
ginal progenitor. ‘The preaching of the gofpel therefore 
commenced with the firft hint of fuch a reftoration; and 
the promiie given to Adam and Eve, that “ the feed of the 
woran fhould bruife the head of the ferpent,”’ was as truly 
evangelical as thefe words of the apottle, by which we are 
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taught, that “ this is a faithful fay! ne and worthy of all ac. Theology 
ceptation, that Chrift Jefus came into the world to fave fin- ta the 


Il of A- 
ners *,”” The former text taken by itfelf is indeed obleure, gon to ee 


and the latter is explicit; but both belong to the fame coming of ~ 


fyftem, for the feriptures contain but two covenants or Chritt. 

difpenfations of God to man, in which the whole ra¢e is in- im, 

cluded. ‘ % 
Chriftianity therefore is indeed very near as old as the!” ‘yas 

creation ; but its principles were at firft obf{curely revealed, Chriftiani- 

anda erwards gradually developed under different forms \paipe oell 

mankind became able to receive them, (fee PRoruecy, n° coamenced 

5, &c.}. Allthat appears to have been at firit revealed to with the 

Adam and Eve was, that by fome means or other one of fall. 

their pofterity fhould in. time redeem the whole race from 

the curfe of the fall; or if they had a diftin& view of the 

means by which that redemption was to be wrought, it was 

probably communicated to them at the inftitution of {acri- 

fices, (fee Gacririce). ‘This promife of a future deliverer 

ferved to comfort them under their heavy: fentence ; and the 

inftitution of facrifices, whilft it imprefled upon their minds 

lively ideas of the punifhment due to their tranfgreffion, was 

admirably calculated to prepare both them and their pofte- 

rity for the great atonement which, in due time, was totake - 

away the fins of the world. 133. 
Our firft parents, after their fall, were fo far from being 

left to fabricate a mode of worfhip for themfelves by thofe i oy 

innate- powers of the human mind of which we daily hear ages of the 

fo much and feel fo little, that God was gracioufly pleafed world, 

to manifeft himfelf to their /enfer, and vifibly to condué 

them by the angel of his prefence in all the rites and duties 

of religion. ‘This is evident from the different difcourfes 

which he held with Cain, as wellas from the complaint of 

that murderer of being hid from his face, and from its beings 

faid, that ‘* he went out from the prefence of the Lord and 

dwelt on the eait of Eden.’? Nor does it appear that God 

wholly withdrew his vifible prefence, and left mankind to 

their own’ inventions, till their wickednefs became fo ver 

great that his {pirit could no longer ftrive with them. . The 

infant {tate of the world ftood in conftant need of ‘his fu- 

pernatural guidance and proteGtion. ‘The early inhabitants 


co) 
of this globe cannot be fuppofed to have been able, with 


Moles *, to look up to him who is invifble, and perform a* Heb. xt 
b) Pp 5 > i * s 


worfhip purely rational and fpiritual. ‘They were all tillers 23. 
of the ground, or keepers of cattle ; employed in eemmieas | x 
and replenifhing this new world; and, through the cur 
brought upon it by their forefather, forced, with him, to 
eat their bread “in the fweat of their brow.”?. Man in 
fuch circumftances could have little lei{ure for {peculation ; 
nor has mere fpeculation, unlefs furnifhed with principles 
from another fource, ever generated in the human mind 
" adequate notions of God’s nature or providence, er of the 
means by which he can be acceptably wor fhipped. Fre- 
quent manifeftations, therefore, of his prefence would be 
neceflary to keep up a tolerable fenfe of religion among 
them, and fecure obedience to the divine inftitut ions $ aia 
that the Almighty did not exhibit fuch manifeftations, can- 
not be inferred from the filence of that very fhort hiftory 
which we have of thofe early ages. Adam himielf conti 
nued 930 years a living monument of the juftice and mercy 
of God ; of his extreme hatred and abhorrence of fin, as well 
as of his love and long-fuffering towards the finners He 
was very {fentfible how fin had entered into the world, and he 
could not but apprife his children of its author, He would 
at the fame time inform them of the unity of God, and 
his dominion over the evil one; of the means b xy which he 
had appointed himfelf to be worfhipped; and of his promife 
of future deliverance from the curfe of the fall. Such in« 


formation would produce a tolerable idea of the Divine Be- 
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Yet vice, 
and proba- 
bly idolatry 
foon be- 
came pre- 
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ing, and afford fufficient motives to obey his will. The 

effets of it accordingly were apparent in the righteous 
family of Seth, who foon diftinguifhed themfelves from the 
potterity of Cain, and for their eminent piety were honour- 
ed with the appellation of the fons of God. Of this family 
fprang a perfon fo remarkable for virtue and devetion, as to 
be exempted from Adam's fenténce and the common lot of 
his fons; for aiter he had walked with Ged 300 years, 
and prophecied to his brethren, he was tranflated that he 
fhould not fee death. Of this miraculous event there can 
be no doubt but that his contemporaries had fome vifible de- 
monitration; and as the fate of Abel was an argument to their 
reafon, fo the tranflation of Enoch was a proof to their 
fenfes of another {tate of life after the prefent. To Adam 
himfelf, if he was then alive (s )s it mult have been a lively 
and affe€ting inftance of what he might have enjoyed, had 
he kept a innocence; it muft have been a comfortable 
earneft of the promifed victory over the evil one ; and have 
confirmed his hope, that when the head of the ferpent 
fhould be completely bruifed, he and his pofterity would be 
reftored to the favour of their Maker, and behold his pre- 
fence in blefs and immortality. 

Nothwithftanding this watchful care of God_ over his fal- 
len creature man, vice, and probably idolatry, {pread through 
The family of Seth married 
into that of Cain, and adopted the manners of their new 
relations. Rapine and violence, unbounded Iwft and im- 
purity of every kind, prevailed univerfally ; and when thofe 
giants in wickednefs had filled the earth with tyranny, in- 
‘abet and oppreflion ; when the whole race was become 
entirely _carnal—God, after railing up another prophet to 
give them frequent warnings of their fate for the fpace of 
120 years, was at length obliged, in mercy to themfelves as 
well as to-the fucceeding generations of men, to cut them 
off by a general deluge. See Detuce. 

Thus did God, by the {pirit of prophecy, which is by 
fome fuppofed to have been her editary in the heads of fami- 
lies; by frequent manifeftations of his own prefence; and 
by uninterrupted tradition—make ample provifion for the 
inftruGien and improvement of the world for the firft 1600 
years. After the deluge he was pleafed to converfe again 
with Noah, and make in-his perfon a new and extenfive co- 
venant with mankind, (fee Propuecy,n®11.). OF his 
power, juitice, and goodnefs ; of his fupreme dominion over 
the earth and the heavens; of his abhorrence of fin, and 
his determination not to let it go unpunifhed —that patriarch 
and his family had been moft awfully convinced ; nor could 
they or their children, for fome time, want any other argu- 
ment to enforce obedience, fear, and worfhip. ‘The fons of 
Noah were an 100 years old when the deluge overwhelm- 
edthe earth. They had long converfed with their anceftors 
of the old world, had frequented the religious aflemblies, 
obferved every Sabbath day, and been inftruéted by thofe 
who had feen Adam. It is therefore impoflible that they 
‘could be ignorant of the creation of the world, of the fall 
of man, or of the promife of future deliverance from the 
confequences of that fall; or that they could offer their 
facrifices, and perform the other rites of the inftituted 
worfhip, without looking forward with’ the eye of faith to 
that deliverance feen, perhaps cbfcurely, through their ty pi- 
cal oblations. 

In this ftate of things, with the awful remembrance of 
the deluge continually prefent to their minds, religion might 
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for fome time be fafely propagated by tradition. But whem ak 
by degrees mankind corrupted that tradition in its moft ef- Bote 
fential’ parts ; when, inftead of the one Supreme God, they te ‘ 
fet up feveral ortiers of inferior deities, and worfhipped all con ing 
the hoit of heaven ; when, at the fame time they were uni- Chril 
ting under one head, and forming a univerfal empire under “> 
the patronage of the Sun their chief divinity { (fee BanEL)— labled 
God faw it neceflary to difperfe them into diftine colonies, howeveg 
by -caufing {uch dilcord among them as rendered it impof- the c-uf 
fible for. any one fpecies of idolatry to be at once univerfally' the dips 
eftablifhed. ae 
A\fter this difperfion, there is reafon to believe that par- ‘ 
ticular revelations were vouchfated wherever men were difpo- 
fed to regard them. Peleg had his name prophetically zi- 
ven him from the difperton which was to happen in his 
days ; and not only his father Eber, but all the heads of fa- 
milies mentioned from Noah to Abraham, are with much 
plaufibility fuppoied to have had the {pirit of prophecy on 
many occafions. Noah was undeubtedly both prieft and 
prophet ; and living till within two years of the birth,of A- 
braham, or, according to others, till that patriarch was near 
60 years old, he would furely be able te keep up a tole- 
rable fenfe of true religion among fuch of his de{cendants as 
fojourned within the influence of his doétrine and example. 
His religious fon Shem, who lived till, after the birth of 
Tfaac, could not but preferve in tolerable purity the faith and 
worfhip of the true God among {uch of his own deicendants 
as lived in his neighbourhood. 
But though the remains of true religion were thus pre. 
ferved among a few righteous men, idolatry, with its infe. 
parable attendants, unnatural lufts and cruel fuperftition (x), 
had in a fhort time prevailed fo far among the fons of 
Noah, that God, in his infinite wifdom, faw it expedient not 
only to fhorten the lives of men, but alfo to withdraw his 
prefence from the generality, who had thus rendered them. 
felves unworthy of fuch communications; and to felect a 
particular family, in which his worthip might be preferved 
pure amidft the various corruptions that were over{pread- 
ing the world. With this view Abraham was called ; and yy, a 
after many remarkable trials of his faith and conftancy, admit- Abrabag 
ted toa particular intimacy and friendfhip with his Maker, was 
God entered into a peculiar covenant with him, engaging 
to be his prefent guide, protector, and defender ; to beltow 
all temporal bleffin: zs upen him and his feed ; 3 and ta make 
fome of thofe feed the inftruments of conveying bleflings of 
a higher kind to all the nations of the earth. 138 | 
It was doubtlefs for his fingular piety that Abraham was To previ 
fixed upon to be the parent of that people, who fhould pre. the unigg 
ferve the knowledge of the unity of God in the midft of an! fpreag 
idolatrous and polytheiftic world; but we are not to ima- st of 
gine that it was for his fake only that all this was-done, or - 
that his lefs worthy defcendants were by the equal Lord of 
all! treated with partial fondnefs for the virtues of their an- 
ceftor ; it was for the benefit of mankind in general that 
he was called from his country, and from his father’s houfe,. 
that he might preferve the doétrine of the Divine unity in: 
his own family, and be an inftrument in the hand of Provi- 
dence (and a fit one he was) to convey the fame faith to the 
nations around him. Accordingly, we find him diftinguifh- 
ed among the neighbouring princes, and kings reproved for 
his fake ; who being made acquainted with his prophetic cha- 
racter, defire his interceffion with God. Hittory. tells us of 
his converfing on the fubject of religion with the moft learn. 


ed 


(s). According to the Samaritan chronology, he was alive ; according to the Hebrew, he had been dead 57 years. 
(7) See the effects of idolatry well defcribed in the Apocryphal book of Wildom, chap. XIV. 
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theology ed Egyptians, who appear to have derived from him or 
fom the fome of his defcendante the rite’of circumecifion, and to 
all of A- . $ ; 
fm to the Have been for a while ftopt in their progrefs towards,the 
bming of laft ftage of that degrading idolatry which afterwards ren- 
Chrift’ dered their national worfhip the opprebrium of the whole 
v——~ earth, (fee Poryruzism, n? 28). We are informed 
that his name was had in the greateft veneration all over 
the Eaft ; that the Magians, Sabians, Perfians, and Indians, 
all glory in him as the great reformer of their refpective re- 
ligicns: and to us it appears extremely probable, that not 
FSee 4/- only the Brachmans, but likewife the Hindoo god Brahma*, 
ic Re- derive their names from the father of the faithful. As 
larches and 4 a s ; : 
cot, he was let into the various counfels of the Almighty, and 
bron. taught to reafon and reflect upon them ; as he was fally ap- 
prifed of the overthrow of Sodom and Gomerrah, with the 
particular circumitances of that miraculous event; and as 
he had frequent revelations of the promifed Redeemer, 
whofe day he longed earneftly to fee, and fecing it was 
glad—there can be no doubt but that he and his family 
took care to propagate thefe important dodtrines in every 
nation which they vifited; for the only reafon which we 
can conceive for his being made to wander from place to 
place was, that different people might be induced to inquire 
after his profeffion, his religion, and his hopes. 
But though the Supreme Being was pleafed to manifeft 
himfelf in a more frequent and familiar manner to Abra- 
cham, he by no means left the reft of the world without {uf. 
ficient light. Lot profefled the true religion in the midft 
of Sodom. In Canaan we meet with Melchizedeck, king and 
prieft of the moft high God, who bleffed Abraham,. and to 
139 . whom that patriarch himfelf did homage. Abimelech king 
ccafional of Gerar receiving an admonition from the Lord, irnmedi- 
ip ately paid a due regard to it; and the fame fenfe of religion 
her pious and virtue defcended to his fon. ' Laban and Bethuel ac- 
hen. knowledged the Lord, and the former of them was even 
favoured with a vifion. In Arabia, we find Job and his 
three friends, all men of high rank, entering into the deepeft 
difquifitions in theology ; agreeing about the unity, omni- 
potence, and {pirituality of God; the juftice of his provi- 
dence, with other fundamental articles of true religion ; and 
mentioning divine infpiration or revelation as a thing not 
Job iv. uncommon in their age and country* (uv). Balaam ap- 
2,15,16, pears to have been a true prophet ; and’as he was unque- 
7:,vi 10 {tionably a man of bad morals,-the natural inference is, 
mii E2+ ‘that the gift of prophecy was then, as afterwards, beftowed 
on individuals, not for their own fakes, but:for the fake of 
the public ; and that, as in “ every nation, he who feareth 
God and worketh righteoufnefs is accepted of him ;” fo in 
thofe early ages of the world, when mankind were but chil- 
dren in religious knowledge, they were bleffed with the 
light of divine revelation wherever they were difpofed to 
make a proper ufe of it. 


Ply Very few, however, appear to have had this difpofition ; 
burpofe for and therefore God was pleafed to adopt Abraham and part 
Which A- of his pofterity as the race from which the great Receemer 


brabam was was to {pring, to train them up by degrees in fuitable no- 
allcd. tions of their Creator, and gradually to open up to them, 
as they were able to receive it, the nature of that difpenfa- 
tion under which ** all the nations of the earth were to be 
bleffed in the patriarch’s feed, (fee Propuecy, n° 13). 
For this purpofe, he held frequent correfpondence with 
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them; and to ftrenothen and confirm their faith, to fix and Theology 
preferve their dependence on the one God ‘of heaven and ad se oh 
earth, he daily pave them new promifes, each more magnifi- yam to the 
cent than that which preceded it. He blefled Ifaac, mira- coming of 
culoufly increafed his {ubftance, and foon made him the en- Chritt. 
vy of the neighbouring princes. He foretold the condition 77 
of his two fons, renewed the promife made to,Abraham, 
an? bleffed the adopted fon Jacob, with whom he conde- 
f{cended to converfe as he had converfed with Abraham and 
Ifaac ; renewing to him the great promife ; beilowiny upon 
him all kinds of riches; and imprefling fuch terror upon all 
the cities which were round about him as prevented them 
from hurting either him or his family. 
All this was indeed little enough to keep alive even in 
the mind of Jacob a tolerable fenfe of duty and dependence 
on his Creator. After the firft vifion he is furprifed, and 
hefitates, feeming inclined to make a kind of ftipulation with 
his Maker. If (fays he) God will be with me, and will 
keep me in this way that I go, and will give me bread to eat, 
and raiment to put on, fo that I come again to my father’s 
houfe in peace, then fhall the Lord be my God ||.” It ap- || Gen. 
pears not to have been till after'many fuch revelations, blef-"*""" | 
fings, and deliverances, and being reminded of the vow” 
which on this occafion he had vowed, that he iet himfelf in 
good earneft to reform the relizion of his own family, and 
to drive out from it all ftrange gods*. So little able, in *Gen. 
that age, were the boatted powers of the human mind to***¥: % 
preferve in the world juft notions of the unity of the God- 
head, that we fee there was a neceflity for very frequent re- 
velations, to prevent even the beft men from running head- 
long into polytheiim and idolatry. 
‘hus was God obliged to treat even with the patriarchs 
themfelves, by way of pofitive covenant and exprefs com- 
pact; to promife to be their God if they would be his peo- 
ple; to give them a portion of temporal bleffings as intro- 
dudtory to future and fpiritual ones ; and to engage them in 
his fervice by immediate rewards, till they could ‘be led on 
to higher views, and prepared by the bringing in o! a better 
hope to worfhip him in fpirit and in truth. With regard 
to what may be called the theory of religion, mankind were 
yet fearcely got out of their childhood. Some extraordinary 
perfons indeed occafionally appeared in different countries, 
fuch as Enoch, Noah, Abraham, and Job, with many others, 
who had a more enlarged profpect of things, and entertain- 
ed more worthy fentiments of the divine difpenfations and 
of the ultimate end of man; but thele were far fuperior te 
the times in which they lived, and appear to have been pro- 
videntially raifed up to prevent the favage ftate and favage 
idolatry from becoming univerfal among men. See Sa- 
VAGE. . rar 
The worfhip which was praétifed by thofe holy men The patri- 
appears to have confifted principally of the three kinds of archal wore 
facrifice mentioned elfewhere (fee Sacririce) 3 to which Pre carly 
were doubtlefs added prayers and praifes, with the more va- ages per- 
luable oblation of pure hands and devout hearts. Such of formed in 
them as looked forward to a future redemption, and had faith 
any tolerable notion of the means by which it was to be ef- 
feéted, as Abraham certainly had, muft have been fenfible 
that the blood of bulls and of goats could never take away 
fin, and that their facrifices were therefore valuable only when 
they were offered in faith of that great promife, “ which they, 
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t (uv) There are great difputes among the learned refpeéting the antiquity and the author of the book of Job, and whe- 


ther it be a hiftory of events, or a poem which has its foundation in hiftory. All fober men, however, are agreed, that 
there really was {uch a perfon as Job, eminent for patience under uncommon fufferings ; and that he was of very remote 


antiquity. The LXX. give us the names of his father and mother, and fay that he was the fifth from Abraham. 
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Theol-gy having feen it afar off, were perfuaded of, and embraced ; 

Phage and confeffed that they were flrangers and pilgrims upon 
dam to the Carth.”” 5 

coming of _ ‘That fuch perfons looked for “a better country, even a 

Chnft. heavenly one,” in a future ftate, cannot be queftioned ; for 

they knew well how fin and death had entered into the 

world, and they muft have underftood the promife made to 

their original progenitor, and repeatedly renewed to them- 

felves, to include in it a deliverance at fome period from eve- 

ry conlequence of the firft tranfzreffion. They were to-all 

intents and purpofes Chriftians as well as we. They in- 

of 1 Fature OOM placed their confidence in a Redeemer, who in the ful- 

Redeemer ;nefs of time was to appear upon earth, while we place ours 

in a Redeemer that has been already manifefted ; they ex- 

prefled that confidence by one mode of worfhip, we exprefs 

it by another ; but the patriarchal worfhip had the fame end 

in view with the Chriftian—the attainment of everlafting life 
in heaven. 

The generality of men, however, appear not, in the early 
age of which we now write, to. have extended their views 
"beyond the prefent life. From the confufed remains of an- 
cient tradition, they acknowledged indeed fome fuperior 
power or powers, to whom they frequently applied for di- 
re€tion in their affairs ; but im all probability it was only for 
gireGtion in temporal affairs, fuch as the cultivation of the 
ground, or their tranfaétions with each other. In the then 
ftate of things, when no part of the world was overftocked 
with inhabitants, and when luxury with its coafequences 
were everywhere unknown, virtue and vice muft have pro- 
duced their natural effeéts ; and the good man being happy 
here, and the wicked man miferable, reafon had no data from 
which to infer the reality of a future ftate of rewards and 
punifhments. ‘Thofe who were bleffed with the light of re- 
velation undoubtedly looked forward to that ftate with a 
holy joy ; but the reft worfhipped fuperior powers from 
worldly motives. How many of thofe powers there might 
be, or how far their influence might reach, they knew not. 
Uncertain whether there be one Supreme Governor of the 
whole world, or many co-ordinate powers prefiding each 
over a particulat country, climate, or place--gods of the 
hills and of the valleys, as they were afterwards diitinguifh- 
ed—they thought that the more of tlefe they could engage 
in their intereft the better. Like the Samaritans therefore, 
in after times, they fought, wherever they came, the ‘ man- 
ners of the god of the land,” afd ferved him, tozether with 
their own gods. 
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The pur- Thus was the world ready to lofe all knowledye of the 
pote for — true God and his wo- fhip, had not he been gracioufly plea- 


ake i fed to interpofe, and take effetual care to prefervethat know- 


were made ledge in one nation, from which it might be conveyed to the 
tsfojourn reft of mankind at different timés, and in greater or lets de- 
inEgypt: grees, as they fhould be capable of receiving it. ‘Lo this 
perpofe he made way for the removal of Jacob and his fa- 
mily to one of the moft improved and polifhed countries of 
the world ; and introduced them into it in a manner fo advan- 
tageous, a3 to give them an opportunity of imparting much 
‘religious knowledge to the natives. The natives, however, 
were gvrofs idolaters; and that his chofen people might be 
as far as poffible from the contavion of their example, 
he placed them upon the borders of Egypt, where, though 
they multiplied exceedmgly, they were by their very oc- 
Gen. xlvi.cupation + {ill kept a feparate people, and mult have been 
339 34+ rendered, by a long and fevere oppreffion, in a great degree 
averle from ‘the manners aad relizion of their neighbours. 
‘This averfion, however, feems.to have gradually become lefs 
and lefs ; and before they were miraculoufly redeemed from 
their houfe of bondage, they had certainly loft all correét 
notions of the anity of God, and the nature of his worfhip, 
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and had adopted the greater part of the fuperftitiona of f Theo'd 
their tafk-mafters. Of this we need no other proof than 1 eee 
what is implied in the words of Mofes*, when he taid ANt© Ydam ro 
God, “ Behold, when I come unto the children of Ifrael, % coming 
and fay unto them, the God of your fathers hath fent me 2 Chri 
unto you ; and they fhall fay unto me, WHat is His NAME? ? so 
what fhall I tay unto them?’ Had not the deftined lawsiver ‘r if een 
of the Hebrews been aware that his countrymen had adop- -_ 145 
ted a plurality of gods, this difficulty could not have occur- © Honea 
red to him ; for names are never thought of but to diftinguifh .-” ” 
from each other beings of the fame kind; and he mutt have ° 
emembered, that in Egypt, where the multitude of gods 3 
was marfhalled into various claffes, the knowledge of their - 
mames was deemed of great importance. This we learn ; 
likewife from Herodotus, who informs us *, that the Pela. » x Libs if 
g}, after fettling in Greece, thought it neceflary to confult CECAP. 525) 
the oracle of Dodona, whether it would be proper to give 5153. 
to their own gods the names of the Egyptian divinities? 
and that the oracle, as might have been fuppofed, aflured 
them that it would. Indeed the Hebrews during their re- 
fidence in Egypt had acquired fuch an attachment to the 
idolatrous worfhip of the country, that it appears never to 
have left them entirely till many ages afterwards, when they 
were carried captive into Babylon, and feverely punithed for 
their repeated: apoftacies; and fo completely were they in- 
fatuated by thele fuperftitions at the era of their exodus, | 
that, as the prophet Ezekiel informs us *, they rebelled x % Ch. xx 
againft God, and would not cat away their abomina- 
tions, or forfake the idols of Egypt, even in the very day 
that the hand of Omnipotence was lifted up to bring them 
forth of that land in which they had been fo long and fo 
cruelly oppreffed. In fuch a ftate of things, to have fuffer- 
ed them to remain longer in Egypt, could have ferved no 
good purpofe ; and therefore to fulfil the premife which he 
had given to Abraham, God determined to deliver them out 
of the hand of the Egyptians by means which fhould con- 
vince both them and their offspring of his ewn fupremacy 
over heaven and earth. ; 146 
As Moles was the perfon appointed to deliver God’s mef- yavtofes ap 
fage to Pharaoh, and to demand of him leave for the Ifrael- po ointed 
ites to go three days journey into the wildernefs to ferve bmring 7. 
the God of their fathers, it was neceffary that he fhould be saga “q 
endowed with the power of making miracles to evince the cae 
reality of his divine miffion. Without a conviétion that 
his claims were well-founded, neither Pharaoh nor his own 
countrymen could reafonably have been expeGed to liften to 
the propofals of a man who, though bleffed in his youth 
with a princely education, had come direétly on’his embafly 
from the humble employment of a fhepherd, which he had 
for many years exercifed in the country of Midian. ‘To. 
prove that he was really fent by God, any vifible and un- 
doubted controul of the laws of nature would have been 
abundantly fufficient; but he was to prove not only this 
truth, but alfo the unity of the Divine nature ; and the mi- 
racles which he was dire€ted to work were executions of 
judgments againit the very gods of Egypt *. 
When Pharaeh firft turned a deat ear to his requeft, tho’ 
enforced by the converfion of a rod into a ferpent, at the 
-command of Jehovah he fmote with the fame rod upon the 
waters in the river, which were inflantly converted into pphe pros 
blood, and occationed the death of all the fithes.that fwam pririety of 9 
inthem. ‘J’o any people this miracle would have been ashe hits, : 
proof of Divine agency ; but it was in a particular manner ee 
calculated to open the eyes. of the blind and infatuated E- - 2 
gyptians, who confidered the Nile as one of their greateft § 
gods, and all the fifhes that it contained as fubordinate di- 
vinities. ~ hey called that nobie river fometimes Sirius, 
fometimes Qfris, fametimes Canobus (fee Canozus), and 
not 
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not un'requently Qxreme (x); and adored it as the parent 
of all their deities, What then muf the people have thouzht 
when they found their moft revered god, at the command 
of a fervant of Jehovah, converted into blood, and all his 
facred oilspring into ftinking carcaifes? To conceive their 
confternation, if it can be conceived, the reader muft re- 
member, that the Egyptian priefls held blood in the utmoft 


- abhorrence, as a thing of which the very touch would deep- 


ly pollute them, and require immediate and folemn expia- 
tion. ‘ihe fame facred river was a fecond time polluted, 
when it fent forth frogs, which covered all the land of E- 
gypt, and died in the houfes, in the villazes, and in the 
fields ; thus rendering it impoflible for the people to avoid 
the.touch of dead bodies, though from every fach contac 
they believed themfelves to contra& an impurity, which, in 
the cafe before us, muft have been the more grievous, that 
m the whole country there was not left a pool of uninfected 
water to wafh away the flain. 

‘Che third plague infliéted upon the Egyptians was, the 
converting of the duft of the land into lice, upon man and 
upon beaft, throughout the whole kingdom. To fee the 
propricty of this miracle as a judgment upon their idolatry, 
we mult recolle& their utter abhorrence of all kinds of ver- 
min, and their extreme attention to external purity above 
every other people perhaps that has hitherto exiited on the 
face of the earth. Upon this head they were more particu- 
larly folicitous when about to enter the temples of their 
gods; for Herodotus informs us, that their priefts wore li- 
nen raiment only, and fhaved off every hair from their heads 
and bodies, that there might be no /ou/e or other deteftable 
object apon them when performing their duty to the gods. 
This plague therefore, while it lafted, made it impoffible for 
them to perform their idolatrous worfhip, without giving 
fuch ofence to their deities as they imagined could never 
be forgiven, Hence we find, that on the produétion of 


the lice, the priefts and magicians perceived immediately 
from what hand the miracle had come, and exclaimed, 


“ This is the finger of God!’? ‘The fourth plague leems 
to have been likewife acknowledged'\to be the finger of 
God, if not by the magicians, at leaft by Pharaoh; for in 
a fit of terror he agreed that the Hiraelites fhould go and 
ferve the Lord.. hat he was terrifed at the {warms of 
flies which infefted the whole country, except the land of 
Gothen, will excite no wonder, when it is known that the 
worfhip of the fly originated in Egypt ; whence it was car- 
ried by the Caphtorim to Paleftine ; by the Pheenicians to 
Sidon, Tyre, and Babylon ; and from thefe regions to other 
parts of the world. The denunciation of this plague was 
delivered to Pharaoh early in the morning, when he was on 
the banks of the Nile, probably paying his accuftomed de- 


. votion to his greate? god; and when he found himielf and 


his people tormented by a {warm of fubordinate divinities, 
who executed the judement of Jehovah in defiance of the 
power of the fupreme numen of Egypt, he muft have been 
convinced, had any candour remained in his mind, that the 
whole fyftem “of his fuperflition was a mafs of abfurdities, 
and that his gods were only humble inftruments at the dif- 
poial of a Superior Power. He was not, however, convin- 
eed; he was only alarmed, and quickly relapfed into his 
wonted obftinacy. The ffth plague therefore, the murrain 
among the cattle, brought death and deltruction upon his 
moft revered gods themfelves. Neither Ofiris,-nor Lfs; nor 
Ammon, nor Pan, had power to fave his brute reprefenta- 
tives. he facred bull, and heifer, and ram, and goat, were 
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carried off by the fame malady which fwept away all the Theology 
other herds of deities, thefe dii fercore?, who lived on gra(s from the 


and hay. 
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Uhe impreffion of this punifhment mutt have gon : ifs 


been awful upon the minds of the Egyptians, but perhaps coming of 


not equal to that which fucceeded it. - * 


Chritt. 


In Egypt there were feveral altars on which human fa- —W—™ 


crifices were offered ; and from the defcription of the per- 
fons qualified to be vi€tims, it appears that thofe unhappy 
beings muft have been foreigners, as they were required to 
have bright hair and a particular complexion. The hair 
of the Hraelites was much brighter than that of the Egyp- 
tians, and their complexions fairer ; and therefore there can 


be little doubt but that, during their refidence in Egypt, they” 


were made to furnifh the viétims demanded by the bloody 
gods. ‘Thefe victims being burnt alive ona high altar, 
and thus facrificed for the good of the nation, their athes 
were gathered together by the priefts, and fcattered up- 
wards in the air, that a bleffing might be entailed on every 
place to which an atom of this duft fhould be wafted. Mo- 


fes too, by the dire¢tion of the true God, took ahes of 


the furnace, probably of one of thofe very furnaces in which 
fome of his countrymen had been burnt, and fprinklmg 
them towards heaven in the fight of Pharaoh, brought 
boils and blains upon all the people, of fo malignant a na- 
ture, that the magicians and the other minifters of the medi- 
cal gods, with which Egypt abounded beyond all other coun- 
tries, could not themfelves efcape the infeGion, 

The powers of darknefs were thus foiled; but the heart of 
the monarch was ftill hardened. Deftru@ion was therefore: 
next brought upon him and his country by the elements, which 
were among the earlieft idol deities not only of the Egyptians, 
but of every other polytheiftic nation, * ‘ihe Lovd raine 
ed hail upon the land of Egypt; fo that there was hail,- 
and fire mingled with the hail, fuch as there was none like 
it in all the land of Egypt fince it became a nation. And 
the hail {mote throughout all the land of Egypt all that was: 
in the field, both man and beaft;. and the hail {mote every 
herb of the field, and broke every tree of the field.’ ‘This 
was a dreadful calamity in itfelf; and the horror which it 
excited in the minds of the people mutt have been greatly 
aggravated by the well-known fact, that Egypt is bleffed 
with a fly uncommonly ferene; that in the greateft part of. 
it rain has never been feen at any other time fince the crea- 
tion of the world; and that a fhght and tranfient fhower is* 
the utmoft that in the ordinary courfe of nature falls anys 
where throughout the country. The {mall quantity of ve. 
getables which was left-undeftroyed by the fire and the hail 
was afterwards devoured by locutts,. which by a ftrong eaft 
wind were brought in fuch numbers from Arabia, where 
they abound at all times, that they covered the whole face 
of the earth, and. did eat every herb of the land, and all 
the fruit of the trees, fo that there remained not any green 
thing in the trees or inthe herbs of the field through all the 
land of Egypt. 

The ninth plague which the obftinacy of Pharoah brought. 
upon his country, whilit it feverely punifhed the Egyptians for’ 
their cruelty to the Hebrews, ftruck-at the very foundation 
of all idolatry. We have elfewhere fhown, that the firft ob-- 
jects of idolatrous worfhip were the contending powers of 
lizht and darknefs (fee Po.yTHeism) ; and that the bene- 
volent principle, or the power of light, was everywhere be- 
lieved to maintain a conftant {uperiority over the power of” 
darknefs. Such was the faith of the ancient Perfians; and_ 
fuch, as.a very learned. writer: has lately proved, was like-- 

wifer 


(x) Whence came the Greek word oxavor, the oceans - 
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wife the faith of the earlier Egyptians. It was therefore 


with wifdom truly divine, that God, to fhow the vanity of 
brought upon thofe votaries of light, 


natural darknefs, which, for three days, all the powers of 
their {upreme deity and his fubordinate agents could not 
difpel. : 

The tenth and laft plague brought upon this idolatrous 
‘people was more univerlally and feverely felt than any which 
chad preceded it. /It was likewife, in fome tenfe, an inftance 
«of the /ex talionis, which requires an eye for an eye, and a 
tooth for a.tooth,.&c. Mofes was commanded, at his firf 
interview with Pharaoh, to fay, ‘* Thus faith the Lord, If- 
rael is my fon, even my firft-born. Let my fon go that he 
may ferve me: and if thou refufe to let him go, behold, I 
will flay thy fon, even thy firft-born.’? Before this threat 
‘was put in execution, every attempt was made to foften the 
hardened heart of the obftinate tyrant. ‘lhe waters of his 
facred river were turned into blood, and all the fifhes that it 
contained flain ; frogs were brought over all the land to pol- 
Jute the people; the minifters of religion were rendered fo 
impure by vermin, that they could not difcharge their wont- 
ed offices ; the animals moft revered as gods, or emblems of 
gods, were cut off by a murrain; the elements, that were 
everywhere worfhipped as divinities, carried through the 
land a devaftation, which was completed by {warms of lo- 
cufts; the afhes from the facred furnace, which were 
thought to convey hleffings whitherfoever they were wafted, 
were made to communicate incurable difeafes; a thick and 
preternatural darknefs was fpread over the kingdom, in de- 
fiance of the power of the great Ofiris ; and when the hearts 


. of the people and their fovereign continued ftill obdurate, 


the eldeft fon in each family was flain, becaufe they refufed 
to let go:Ifrael, God’s firft-born. From this univerfal petfti- 
lence the Ifraelites were preferved by fprinkling the door- 
pofts of their houfes with the bleod of one of the animals 
adored in Egypt; a fact which, as it could not be unknown 
to Pharaoh or his fubjects, ought to have convinced that 
people of the extreme abfurdity of their impious fuperfti- 
tions. ‘I‘his effeét it feems not to have had; but the death 
of the firft-born produced the deliverance of the Hebrews ; 
for when it was found that there was not a houle where 
there was not one dead, ‘* Pharaoh called for Mofes and 
Aaron by night, and faid, Rife up, and get you forth from 
among my people, both you and the children of Ifrael; and 
blefs me alfo. And the Egyptians were urgent upon the 
people, that they might fend them out of the land in hatte; 
for they faid, We be all dead men (y).”” The wonted ob- 
ftinacy of the monarch indeed very foon returned; and his, 
fubjects, forgetting the lofs of their children, joined with 
him in a vain attempt to bring back to bondage the very 
people whom they had been thus urgent to fend out of the 
Jand; but ‘their attempt was defeated by Jehovah, and all 
who engaged in it drowned in the Red Sea. | 

The God of Ifrael having thus magnified himfelf over the 
Egyptians and their gods, and refcued his people from bon- 
dage by fuch means as muft not only have itruck terror and 
aftonifhment into the whole land, but alfo have {pread his 
game through all the countries which had any communica- 
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tion with that far-famed nation, proceeded to inftru@-amd 
exercife the Hebrews for many years in the wildernelis. 
He inculcated upon them the unity of the Godhead; gawe 
them ftatutes and judgments more righteous than thofe cf 
any other nation; and by every method confftent with thie 
freedom of moral agency guarded them againft the conta- 
gion of idolatry and polytheiim.* He fent his angel beforre 
them to keep them in the way, took upon himfelf the oif- 
fice of their fupreme civil governor, and by his prefence dii- 
rected them in all their undertakings. He led them witth 
repeated figns and wonders through the neighbouring na. 
tions, continued to try and difcipline them till they werre 
tolerably attached to his government and eftablifhed in hiis 
worfhip, and introduced them into the Promifed Land when 
its inhabitants were ripe for deftruGion. At their entrance 
into it, he gave them a fummary repetition of their former 
laws, with more fuch ordinances, both of a ceremonial amd 
moral kind, as were both fuited to their temper and cirr- 
cumitances, as well as to prefigure, and by degrees tio 
prepare them for, a more perfe& difpenfation under the 
Metiiiah. 

The Jewith law had two great objects in view ; of which 
the firft was to preferve among them the knowledge of the 
true God, a rational worfhip fpringing from that know- 
ledge, and the regular pra@tice of moral virtue ; and the fie- 
cond was to fit them for receiving the accomplifhment of 
the great promife made to their anceftors, by means analo- 
gous to thofe which a {choolmafter employs to fit his pupiils 
for difcharging the duties of maturer years. Every thimg 
in that law peculiar to itfelf, its various ceremonies, modes 
of facrificiny, the fanétions by which it was enforced, amd 
the theocratic government by which it was adminiftered, 
had a dire& tendency to promote one or other of thefe ends s 
and keeping thele ends in view, even the minuteft laws, at 
which impious ignorance has affeéted to make itfelf merry, 
will be difcovered by thofe who fhall ftudy the whole fyftem, 
and are at the fame time acquainted with the genuis of an- 
cient polytheifm, to have been enacted with the moft con- 
fummate wifdom. é 

It is not eafy for us, who have been long bleffed with 
the light of revelation, and who have cultivated our minds 
by the fludy of the {ciences, to conceive the propenfity of 
all nations, in that early age of the world, to the worfhip of 
falfe gods, of which they were daily adding to the number. 
It is indeed probable, from many paflages of Scripture, as 
well as from profane authors of the greateft antiquity, that 
one fupreme numen was everywhere acknowledyed; but he 
was confidered as an extramundane being, too highly exalt- 
ed to concern himfelf with the affairs of this world, the go- 
vernment of which, it was believed, he had delegated to va- 
rious orders of fubordinate deities. Of thofe deities, fome 
were fuppofed to have the charge of one natien and fome 
of another. Hence it is, that we read of the gods of Egypt, 
the gods of the Amorites, and the gods of the different na- 
tions round about Paleftine. None of thofe nations denied 
the exiftence of their neighbour’s gods ; but all agreed, that 
while the Egyptians were the peculiar care of Ofiris and 
Ifis, the Amorites might be the favourites of Moloch, the 
Phoenicians of Cronus, and the Philiftines of Dagon; and 

they 


(y) For this account of the plagues of Egypt, we are indebted to the very valuable Ob/ervations on the fubject lately 
‘publifhed by Mr Eryant. We have not quoted the authorities by which the learned and pious author {upports his opi~ 


pions ; becanfe it is’ to be hoped, that ior a fuller account of 


thefe important tranfactions the reader will have recourfe to 


hhis work, o! which we have given only a very brief abftraét. For much of the preceding parts of this feétion, 


wwe acknowledge our obligations to the late Bifhop Law’s 
Religion, 
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they had no obje&tion oceafionally to join with each other 
in the worfhip of their refpeétive tutelary deities, Nay, it 
was thought impiety in foreigners, while they fojourned in 
a ftrange country, not to facrifice to the gods of the place. 
Thus Sophocles makes Antigone fay to her father, that a 


 ftranger fhould botia venerate and abhor thofe things which 
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are venerated and abhorred in the city where he refides ; 
and another author *, who, though comparatively late, drew 
much of his information from ancient writings, which are 
now loft, affures us, that this complaifance proceeded from 
the belief that the ‘ feveral parts. of the world were from 
the beginning diftributed to feveral powers, of which each 
had his peculiar allotment and refidence.’? 

From this notion of local divinities; whofe power or par- 
tial fondnefs was confined to one people, the Hraelites, at 
their exodus from Egypt, appear not to haye been free (z). 
Hence it is, that when the true God firft tells them, by 
their leader Mofes*, that if they would ebey his voice in- 
deed and keep his covenant, then they fhould be a pecu- 
LIAR TREASURE to him above all people: to prevent them 
from fuppofing that he fhared the earth with the idols of 
the heathen, and had from partial fondne{s chofen them for 
his portion, he immediately adds, for ALL THE EARTH 1S 
MINE. By this addition he gave them plainly to under- 
{tand that they were chofen to be his peculiar treafure for 
fome purpofe of general importance ; and the very firft ar- 


nfromticle of the covenant which they were to keep was, that 


He. 


they fhould have no other gods but him. So inveterate, 
however, was the principle which led to an intercommunity 
of the objects of worfhip, that they could not have kept 
this article of the covenant but in a ftate of feparation from 
the reft of mankind +; and that feparation could neither 
have been effected nor continued’ without the vifible provi- 
dence of the Almighty watching oyer them as his, peculiar 
treafure. This. we learn from Mofes himfelf, who, when 
interceding for the people after their idolatrous' worhip of 
the golden calf, and intreating that the prefence of God 
would {till accompany them, adds thefe words§: ‘ For 


* wherein fhall it be known here that I and thy people have 


found grace in thy fight? Is it not in that rHou GorsT 
wiTH us? So fhall we be serararen, I and thy people, 
from all the people that are upon the face of the earth.” 
Upon this feparation every thing depended; and therefore 
to render it the more fecure, Jehovah, who in compliance 
with their prejudices had already affumed the appellation 
of their tutelary God, was gracioufly pleafed to become 
likewife their fupreme Magittrate, making them.a “ king- 
dom of priefts and a holy nation,” and delivering to them a 
digeft as well of their civil as of their religious laws, 

The Almighty thus becoming their King, the govern. 
ment of the I{raelites was properly a: rHEocRAcyY, in which 
the two. focieties, civil and religious, were. of courfe incor- 
porated. ‘hey had indeed after their fettlement. in the 
Promifed Land, at firft, temporary judges occafionally raifed 
up ;. and afterwards permanent magiftrates called dings, to 
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lead their armies in war, and to give vigour to the admint- 
ftration of juftice in peace: but neither thofe judges nor 
thofe kings could abrogate a finyle law of the original code 
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or make the f{malleft addition to it but by the fpirit of pro- coming of 


phecy. ‘T'hey cannot therefore be confidered as fupreme 
magiftrates, by whatever title they may have been known 3. 
for they were to go out and come in at the word of the 
pricfts, who were to afk counfel for them: of the Lord, and: 
with whom they were even aflociated in all judicial proceed- 
ings, as well of a civil aa of a {piritual nature *, 


Chrift. 


Under * Num, 


any other than a theocratic government the Hebrews could **¥) 21> 


not have been kept feparate from the nations around‘them ;: 
ar if they could, that feparation would net have anfwered 


the great purpofe for which it was eftablifhed. “ The peo» 


ple, on their leaving Egypt, were funk. into the loweft prac- 
tices of idolatry. ‘I'o recover them by the difcipline of a: 
feparation, it was neceffary that the idea of God and his 
attributes fhould be impreffed upon them in the molt /enfible 
manner. But this could not be commodioufly done under 
his chara€ter of God of the univerfe : under his chara@er of 


King of Hrael, it well might. Hence it is,.that we find him: 


in the Old T'eltament fo. frequently reprefented with affec- 
tions analogous to human paffions. 
which he {tood to the Ifraelites made fuch a reprefentatiom 
natural; the groffnefs of their conceptions made the re- 
prefentation necefflary ; and the guarded manner in which it 


Phe-civil relation in- 


and Deut; 
> xvii. 8—133 


was always qualified prevented it from being mifchievous*.?? * Warbure- 
Hence too it is, that under the Mofaic difpentfation, ido-ten’s Div. 


latry was a crime of ftate, 
ftrate. It was indeed hich treafon; againft which laws were 
enacted upon the jufteft principles, and_carried into effe& 
without danger of error. Nothing lefs indeed than penak 
laws of the fevereft kind could have reftrained the violent 


. propenfity. af that heacitrong people to. worfhip, - together: 
But penak: 


with their own God, the gods of the Heathen. 
laws enaéted by human authority for errors in religion are 
manifeftly unjuft; and therefore: a theocratic government 
feems to have been abfolutely neceflary to obtain the end 


for which the Ifraelites were feparated from the {urround« 
ing nations. 


It was for the fame purpofe of guarding them avainft ido. And 


oe RC Le Cee 
punifhable by the civil magi- 7° me 


153% 
of the 


latry, and preventing all undue communications with thejr™itual jaw. 


Heathen neightours, that the ritual law was given, after 
their prefumptuous rebellions in the wildernefs, Before the 
buiinels. of the golden cal!,. and their frequent attempts to 
return into Egypt, .it feems not to have been the. Divine in- 
tention to lay upon them.a yoke of ordinances; . but to 


make his covenant depend entirely upon their duly pra&ti- - 


fing the rite of circumeifion ; obferving the feftivals inftitue 


ted in commemoration of their. deliverance. from bondage,, 


and other fignal fervices vouchfafedithem ;. and keeping inv 
violate. all the precepts of the decaloyue (A), which, if they- 
had done, they. fhould Have even lived in them *, 
ter their repeated apottacies, 


But af Disliee 
and impious wifhes to mix:Zeg. b. ive. 


with the furrounding nations,. it. was neceflary to. fubjectfec. 6 


them: 
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(z). It is not indeed evident that they had got-entirely quit of this abfurd opinion-at a.much later period... Jephthay 
one of their judges, who, though half paganized. (as Warburton oblerves) by a-bad education, had probably as correé: 
notions of relizion as an. ordinary. Ifraelite, certainly talked fo the king of Ammon as.if he had believed the different: 
nations of the earth to be under the immediate protection of different deities: ‘* Wilt not thou (fays he) poffets that 
which Chemofh ruy.Gop giveth thee to poflefs? So whomfoever the Lord our-Gon thall,drive.out from before USy.- 


them will we poffefs. 


(Judges xi. 24). 


(a). Of thefe precepts we think it not neceffary, in an abftra& fo {hort as this, to wafte the reader’s time with a fore- 
mal and laboured defence. ‘T’o the decalogue no objeétion’ can be made by any man who admits the obligations of na-«- 
tural religion ;. for, except the obfervation of the Sabbath-day, it enjoins not a fingle duty which does not by the: cons- 
feffion of all men refult from our relations.to God, ourfelves, and our tellow-creatures, 


40a 


‘Thealegy 
from the 
fall of A~ a b 
dam to the tention of a people whofe hearts were grofs 


T HE © 


them to a multifarious ritual, of which the ceremonial parts 
were folemn and fplendid, fitted to engage and fix the at- 
; to infpire them 


; é : ; } s 
coming of with awful reverence, and to withdraw their affections from 


Chrift, 


154 
fnftanced 
in their 
Yacrifices. 


4 Num, xix 


* Levit. 
Vi. 


| Lev. ix. offer for themfelves a young calf as a fin offering |]. 


§ Spencer 
de Legibus 
Feb. Rit. 


the pomp’ and pageantry of thofe idle fuperftitions which 
they had fo-long witneffed in the land of Egypt, To keep 
them warmly attached to their public worfhip, that worfhip 
was loaded with operofe and magnificent rites, and fo com- 
pletely incorporated with their civil polity as to make the 
fame things at once duties of religion and ats of ftate. The 
fervice of God was indeed fo ordered as to be the conftant 
bufinefs as well as entertainment of their lives, fupplying the 


place of all other entertainments ; and the facrifices which. 


they were commanded to offer on the moft folemn occa- 
fions, were of fuch animals as the Egyptians and other Hea- 
thens deemed f{acred. 

Thus a heifer without blemifh was in Egypt held facred 
to the goddefs Ifis, and aétually worfhipped as the repre- 
fentative of that divinity; but the fame kind of heifer was 
by the ritual law of the Hebrews commanded to be burnt 
without the camp, as the vileft animal, and the water of {e- 

‘paration to be prepared from her afhes}. ‘Che goat was by 
the Egyptians held in great veneration as emblemutical of 
their ancient god Pan, and facrifices of the moft abominable 
kind were offered to the impure animal (fee Pan); but 
God, by his fervant Mofes, enjoined the Liraelites to offer 
goats themfelves as facrifices for fin, and on one occafion to 
difmifs the live animal loaded with malediftions into the 
wildernefs *. The Egyptians, with fingular zeal, worfhip- 
ed a calf without blemifh as the fymbol of Apis, or the 
god of fertility; and it appears from the book of Exedus, 
that the Ifraelites themfelves had been infeéted with that 
fuperftition. ‘They were, however, fo far from being per- 
mitted by their Divine lewziver to confider that animal as 
in any refpeé facred, that their priefts were commanded to 
No 
animal was in Egypt held in greater veneration than the 
ram, the fymbol of their god Ammon, one of the heavenly 
conttellations. “It was therefore with wifdom truly divine, 
that Jehovah, at the inftitution of the paffover, ordered his 
people to kill and eat a young ram on the very day that 
the Egyptians began their annual folemnities § in honour of 
that animal as one of their greateft gods; and that he en- 


lib. ii. cap. joined the blood of this divinity to be fprinkled as a fign 


ae 


wpon the two fide-pofts and upper door-poft of the houte in 
which he was eaten. Surely it is not in the power of ima- 
gination to conceive a ritual. beiter calculated to cure the 
Ifraelites of their propenfity to idol worfhip, or to keep 
them feparate from the people who had firft given them that 
propenfity, than one which enjoined them to offer in facri. 
fice the very creatures which their fuperftitious mafters had 
worthipped as gods. ‘* Shall we (faid Motes) facrifice the 
abominations of the Ezyptians betore their eyes, and will 
they not ftone-us?” 

But it was. not againft Egyptian idolatry only that the 
yitual law was framed: the nations of Syria, in the midft 
of whom the Ifraelites were to dwell, were addicted to ma- 
ny cruel and abfurd fuperftitions, againft which it was as ne- 
ceflary to guard the people of God as againft the brute- 
worfhip of Egypt. We need not inform any reader of the 
books of Mofes that thefe nations worfhipped the fun and 
moon and all the hoft of heaven ; or that it was part of their 
religion to propitiate their offended gods by occafionally fa- 
crificing their fons and their daughters. From fuch wor- 
fhip and fuch facrifices the Ifraelites were prohibited under 
the fevereft penalties ; but we cannot confider that prohibi- 
tion ae making part of the rifua/ law, fince it relates to prac- 
tices impious and immoral in themfelves, and therefore de- 
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nO FF, Part 
clared to be abominations te the Lord, -The Pheenicianss, The 
however, and the Canaanites, entertained an opinion thaat ie 
every child came into the world with a polluted nature, anid aim tg 
that this pollution could be removed only by a /ufral fire. comi 
Hence they took their new-born infants, and with particu Ch 
lar ceremonies made them pafs through the flame of a pille “™ 
facred to Baal or Moloch, the fymbols of their great good ye 
the fun, Sometimes this purgation was delayed till the lawsr. 
children had arrived at their tenth or twelfth year, wheenting ¢ 
they were made either to leap through the flame, or run fee. 204 dg 


Ing, ay 


veral times backwards and forwards between two contiguouis .oricuil 
facred fires ; and this luftration was fuppofed to free therm 
from every natural pollution, and to make them througth 
life the peculiar care of the deity in whofe honour it was 
performed *. The true God, however, who would have nio x Sco 
fellowfhip with idols, forbade all fuch purgations among hi'slib. iig 
people, whether done by fires confecrated to himfelf or tio 13. 

{ 

H 


agricul 


the bloody deities of the Syrian nations.  ‘UVhere fhall not 

be found ({ays he) ameng you any one that maketh his fom 

or his daughter to pafs throuzh the fire +.” + Deug 
There are, in the Jewifh law, few precepts more fre-*¥ii- 

quently repeated than that which prohibits the feething of 4 ‘ 

a kid in its mother’s milk jj; and there being no moral fitt-2, acl 

ne{s in this precept when confidered abfolutely and without | Exod 

regard to the circumftances under which it was given, im- fo, xxg 

fidel ignorance has frequently thought fit to make it the26. Dg 

fubject of profane ridicule. But the ridicule will be for-™v- 28 

borne by thofe who know that, among the nations round 

Judea, the feafting upon a kid boiled in its mother’s milik 

was an effential part of the impious and mavical ceremonies 

celebrated in honour of one of their gods, who was fup- 

pofed to have been fuckled by a fhe-goat. Hence, in the 

Samaritan Pentateuch, the text runs thus; “ ‘hou fhallt 

not feeth a kid in its mother’s milk; for whoever does 

fo, is as one who facrifices an abominable thing, which off- 

fends the God of Jacob §.” Another precept, apparentliy § Speng 

of very little importance, is given in thefe words: “ Ye tide tie 

fhall not round’ the corners of your heads, neither fhalt tho u* 

mar the corners of thy beard *.”” But its wifdom is feen at * Ley 

once, when we know that at funerals it was the practice of xix. 27% 

many of the heathens, in that early period, to round the cor- 

ners of their heads, and mar their beards, that by throwing 

the hairs they had cut off upon the dead body, or the funeral 

pile, they might propitiate the fhade of the departed hero ; 

and that in other nations, particularly in Phoenicia, it was 

cuftomary to cut off all the hair of their heads except what 

grew upon the crown, which, with great folemnity, was 

confecrated either to the fun or to Saturn ft. The um-t Speng 

learned Chriftian, if he be a man of refieGtion, muft read |*>- iit 

with fome degree of wonder {uch laws as thefe: “Thou fhalt °°" 

not fow thy vineyard with divers feeds, left the fruit of 

thy feed which thou haft fown and the fruits of thy vine- 

yard be defiled. ‘{hou fhalt not plow with an ox and an 

afs together. ‘Thou fhalt not wear a garment of. divers 

forts, or of woollen and linen together f.” But his wonder; peugl 

will ceale when he knows that all thefe were practices from xxii. 

which the Sabian idolaters of the ea expected the greatefty, 1% # 

advantages. ‘heir beliet in magic and judicial aftrology 

led them to imagine, that by fowing different kinds of corn 

among their vines they fhould propitiate the gods which 

were afterwards known in Rome by the names of Bacchus 

and Ceres; that, by yoking animals fo heterogeneous as 

the ox and the afs in the fame plough, they fhould by a 

charm fecure the favour of the deities who prefided over the 

affairs of hufbandry ; and that a garment compofed ot linen 

and woollen, worn under certain conjunCtions of the ftars, 

would protect its owner, his flocks, his herds, and his held, 

from all malign influences, and render him in the higheft 

2 degree 


art 1% 


beology degree profperous through the whole courfe of his life §. 
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But magical ceremonies, of which the very effence feems 
to have. confifted in uniting in one group or jumble things 
never brought tegether by nature, were always performed 
in order to render propitious good or evil démons (fee Ma- 
cic) and therefore {uch ceremonies, however unimportant 
in themfelyes, were in that age moft wifely prohibited in 
the Mofaic law, as they naturally led thofe who were ad- 
diGed to them te the worthip of idols and impure fpirits. 
Ir the whole ritual of the Jewifh economy be examined 
in this manner, every precept in it will be found to be di- 
reéted againf% fome idolatrous practice of the age in which 
it. was given. It was therefore admirably calculated to 
keep the Ifraelites a feparate people, and to prevent too 
celofe an intercourfe between them and their Gentile neigh- 
bours. And their civil inflitutes, even thofe which appear 
the moft trifling, were all contrived with the moft confum- 


mate wifdom to promote the fame end. The diftin@ion. 


made by their law between clean and unclean animals (fee 
Spavery, n° 33.) rendered it impoflible for them, without 
a breach of that law, to eat and drink with their idolatrous 
neighbours ; their facred and civil ceremonies being direétly 
levelled againft the Egyptian, Zabian, and Canaanitifh fu- 
perftions, had a tendency to generate in their minds a keen 
contempt of thofe fuperftitions; and that contempt mutt 
have been greatly increafed by their yearly, monthly, and 
daily facrifices, of the very animals which their Egyptian 
matters had worfhipped as gods. 

That thefe laws might have the fuller effect upon minds 
grofs and carnal, they were all enforced by temporal fanc- 
tions. ‘This was indeed the natural and even neceflary con- 
fequence of the theocratic government eftablifhed in Ifrael ; 


judges and the kings, all the offices included in fuch ma- 
giftracy. Hence at is that Mofes aflured them, that if they 
would hearken to God’s judgments, and keep them, and do 
them, they {hould be bleffed above all people; threatening 
them at_the fame time with utter deltruétion if they fhould 
at all. walk after other gods, and ferve them, and worfhip 
them}. Nor were thefe temporal rewards and. puaifhments 
held out only to the nation as a collective body; they were 
promiled and threatened to every individyal in his private 
capacity as the certain comiequences of his obedience or 
difobedience. Every particular Hebrew was commanded 
to honour his father and mother, jthat it might go well 
with him, and that his days might be prolonged; whilft he 
who curted his father or his mother was furely to be put 
to death. Again& every idolater, and even againft the 
wilful tranfgrefior of the ceremonial daw, God repeatedly 
declared that he would fet his face, and would cut off that 
man from among his people: and that individuals, as well 
as the nation, were in this life a€tudlly rewarded and pu- 
nifhed according to their deferts, has been proved by bifhop 
Warburton with a force of evidence § which muft carry 
conviction to every mind which his lordihip’s «ude railings 
at fome favourite fyftem have not filled with prejudices 
azaingt all his works. Indeed the Mofaic law, taken in its 
literal fenfe, holds.out no other profpeéts to the Ifraelites 
than temporal happinets,; fuch as, health, long life, peace, 
plenty, and. dominion, if they fhould keep the covenants and 
temporal mifery, vix..difeafes, immature death, war, famine, 
want, fubjection, and captivity, if they fhould break it. 
“« See (fays Moses}, shave det before thee this day life and 
good, death and evil; in.that 1 command thee this day .to 
Jove the Lord thy .God, .to walk in-his ways, andto keep 
duis .con-mandments, and his flatutes,and his judpments, that 
Vox. XVIII. Part Li. | 
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thou mayeft live and multiply; and the Lord thy God Theclegy 
fall blefs thee in the land whither thou goeft to poffels it. pir ce a. 
But if thine heart turn away, fo that thou wilt not hear, gam to the 


. but thalt be drawn away, and worthip other gods, and ferve coming of 


them; I denounce ynto you this day; that ye fhall {urely Chritt. 
perith, and that ye fhall not prolong your days upon the 
land whither thou paffelt over Jordan to poffels it.’”” And 
elfewhere, haying informed them that, upon their apoftacy, 

their land fhould be rendered like Sodom and-Gomorrah, 


that are written in this book ft.” t Deut. 


. * : ; _Xxk. I5—= 
From this notorious fat, which hardly any man of let to ae 


é ¢ 25. 
we think rafhly, that the ancient Ifraelites had no hope 157 


whatever beyond the grave; and that in the whole Old Whence it 
has been 


Fie rafhly in- 
That many of the loweft vulgar, who could neither read cred that 


fame rewards. ‘lhe God of Abraham, Ifaac, and Jacobs 
was not the God of the dead, but of the living. 

In the earlieft periods of their commonwealth, the Li- 
raelites could, indeed, only infer, from different paflages of 
their facred books, that there would be a general refurrec- 
tion of the dead, and a future flate of rewards and punifh- 
ments; but from the writings of the prophets it appears, 
that before the Babylonifh captivity that doctrine mutt have 
been very generally received. We fhall not, in fupport of 
our opinion, quote the famous paflage in the book of Job $,§ Chap. 
becaufe it is not determined at what period that beautiful xix. verfe 
and {ublime poem was admitted into the Jewifh canon ;, but *5> Bc. 
in the Pfalms, and in the prophecies of Ifaiah, Daniel, and 
Ezekiel, there are feveral texts\which feem to us to prove, 
incontrovertibly, that, at the time when thefe infpired books 
were written, every Ifvaclite who,could read the fcriptures 
muft have had fome hopes of a refurreétion from the dead. 
We fhall confider two of thefe texts, becaufe they have 
been quoted by a very learned and valuable writer in fup- 
port ef an opinion the reverfe of ours. ee 158 

In a fublime fong, compofed witha wiew to icite the This opi- 
people to confidence in God, jthe prophet Laizh has :thele nion con- 
remarkable words; “'[hy dead men fhall live; together !vted. 
with my dead body fhall they rife. Awake and fiag, ye 
that dwell.in the duit; for thy dew is as the dew.of herbs, 
and the earth fhall caft out the dead{.”? We agree watht Chap. 
bifhop Warburton that thefe words are figurative, and that **" 19 
they were uttered to give the Ifraclites confolation in very 
difaftrous times. ‘The purpofe of the prophet was to affure 
them, :that though their community fhould, in Babylon, be 
as completely diffolved as.a dead body reduced to duit, yet 
God would seftore them to their own land, and raife that 
community again to life. This was indeed a prophecy only 
of a temporal deliverance; but as it is exprefled in terms 

3 N relating 


166 iat a ED} 
theology relating to the death and refurrection of man, the doétrine of 
tae pie a refurreétion rhuft then have been well known, and generally 
dam to the received, or fuch language would have been altogether un 
coging of intelligible, No (fays the bifhop); that the language might 
Chrtt. be intelligible, it was only neceffary that the Ifraelites fhould 
hem have diftin@ ideus of a refurreGtion from the dead, with- 
out knowing that the natural body is indeed to rife again; 
and as he thinks that fuch metaphorical expreffions as this 
would have the greateft force where the dodtrine of the re- 
furrection was unknown, he concludes that it muf have been 
unknown among the Ifraclites in the days of Tfaiah *. 

flad there been no facred books amono the Ifraelites 
before this prophecy was uttered, his lordfhip’s reafoning 
would have been at leaft plautible, if not conclufive; bat 
that a people who knew ho: death had entered into -the 
world who believed that they were by fome means or other 
to be freed from its fling, who, it is natural to fuppofe, 
often meditated upon the bruifing of the ferpent’s head, 
and the nature of the bleffinz which all nations were to 
derive from the ieed of Abraham, fhould form diftin® ideas 
of a refurrection, and read this prophecy without believing 
that the natural body is indeed to rife again, we cannot pol- 
fibly conceive. The very fuppofition is one of his lord- 
fhip’s moft irreconcileable paradoxes; and it is a paradox 
which his fyftem did not require him to fupport. 

The prophet Ezekiel, when the flate of things was moft 
defperate, is carried by the Spirit into a valley full of dry 
bones, and afled this queftion ; “* Son of man, can thefe 
‘bones live??? TTo which he anfwers; ** O Lord God, thou 
knoweft + ;”’ an anfwer which the fame learned prelate 
thinks the prophet could not have made, had he been 
brought ub m the knowledge and belief of a refurreétion 
from the dead. Our opinion is dire€tly the reverfe of that 
‘of his lordihip, who feems to have miftaken the nature of 
this fcenical reprefentation. The prophet was not afked 
if a// the dead would rife at the laf day; but only if the 
particular bones then prefented to him could live at that time, 
and while other bones were mouldering in corruption : and 
to fuch a queftion we cannot conceive any anfwer that a 
man brought up in the belief of a ceneral refurreGtion could 
have piven, but—“ O Lord God, thou knoweft.”” Had 
Ezekiel been a ftranger to the doétrine of a general refur- 
rection, or had he not believed that doGirine, he would 
doubtlefs have anfwered the queflion that’ was put to him 
in the negative ; but convinced that a// men are at /ome pe- 
riod to rife from the dead, “ that every one may receive 
the things done in his body, according to that he hath 
done, whether it be good or bad,” he very naturally faid, 
that God alone knew whether the bones then exhibited 
to him in the valley would rife before the general refur- 
rection. 
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But though the more intelligent arfd righteous Tradlites Tipvleg 
certainly ‘all died in faith, and not having received the’ ip Fgh 
promiles, but having feen them afar off, were perfuaded of 2. to ¢ 
them and embraced them, confeffing that they were ftran“ers «coming 
and pilgrims on earth, who defired a better country, that Chrift, 
is, a heavenly one },’? we are not to fuppofe that this hea- ie 
venly defiré arofe from any thing taught in the law of apy. pod 
Mofes.. ‘Uthat law, when taken by itlelf, as unconnected uf the He 
with prior and {ubfequent revelations, makes no mention brews, | 
whatever of a heavenly inheritance, which St Paul affures pene 
us + was given 430 years before to: Abraham by’a promileyneir own 
which may be traced back to the firft ray of comfort vouch- law. 
fafed to fallen man in the fentence paffed on the ortzinal} ‘ieb. 
deceiver. “* Wherefore then ferved the law? It was added Ag bee 
(fays the apoftle), becaufe of tranfgreffions, till the fed 50, 
fhould come to whom the promife was made.”” ‘The tranf- 
greffions here alluded to were polytheifm and idolatry, 
which, with their never-failing-train of cruel and deteftable 
vices, had overfpread the whole world; and the primary 
intention of the law was to item the torrent of thefe’ cor- 
ruptions, for which we have feen it .was admirably calcu- 
lated; and, like a fchoolmafter, to inftru€ the Ifraelites in 
the unity and worfhip of Jehovah, and thus by degrees bring 
them to Chrift. 
But though it is apparent ‘that a future ftate of rewards 
and punifhments made no part of the Mofaic difpenfation, 
yet the law had certainly a fpiritual meaning to be under- 
ftood when the fulnefs of time fhould come. Every Chri- 
flian fees a ftriking refemblance between the facrifice of the 
pafchal lamb, which delivered the Lfraelites from the de- 
ftroying angel in Egypt, and the facrifice of the Lamb of 
God, which taketh away the fin of the world. Indeed the 
whole ritual of facrifice muft have led the more intelligent 
of them to faith in a future facrifice; by which, while the 
heel of the feed:of the woman fhould be bruifed, the head 
of the ferpent fhould be completely crufhed (fee Sacare 
FICE); and as prophets were raifed up from time to time, 
to prepare them for the coming of the Meffiah, and to 
foretel the nature of his kinvdom, there can be no doubt 
but that thofe in{pired teachers would lay open to them, as 
tar as was expedient, the temporary duration of the Mofaic 
law, and convince them that it was only the fhadow of 
better things to come. From the neture of their ritual, 16 
and the different prophecies vouchfafed them, which be- Why the J 
came more and more explicit as the time approached for °™. “** § 
j : ypical. 
their accomplifhment, they muft furely have been led to 


a 


‘expeat redemption frem the curfe of the fall by the fuffer- 


ings of their Meffiah; but that any one of them knew 
preetfely the manner in- which they were to be redeemed, 
and the nature of that religion which was to fuperfede their 
own, is wholly incredible (8). Such knowledge would 

have 


{z) This doétrine is ftated in fo clear a:lizht by bifhop Bull, whom, as a divine, we think the glory of the church 


of England, and who has had few {uperiors in any church, that the learned reader will be pleafed to have his opinions 
in his own words. “ An igitur, inquies, fuerunt fub lege, qui vitam zternam {perarent? Refp. Qui meliores erant et 
perfpicaciores in populo Judaico, verofimile eft eos feu generalium promiffionum vi, feu temporalium bonorum levi efti- 
matione, feu. divine bonitatis intuit, feu anime fue, melioris quam caduci boni appetentis, confideratione, fea Enochi 
exemplo (cui fequiori evo acceffit Elie raptus) feu Patriarcharum traditione, (quibus Deus multis indiciis fpem futuro- 
rum bonorum fecerat, in quorum indiciorum genere non mininium erat et illud, quod multi eximie boni terreftris fe- 
licitatis expertes vixerint, quod argumentum late exequitur Scriptor ad Hebraos cap. 11.) feu aliis rationibus addu@os 
credidiffe, Deum, preter fpecialia ifta bona ad hanc vitam pertinentia, et legibus Mofaicis comprehenfa, etiam alia poft 
mortem cultoribus. fuis fidis largiri velle. Tmo ftatuendum illud omnino eft, ne viros fanétos eximiofque in populo 
Dei fuum inftar tum vixiffe, tum devixiffe credatur. ‘Nec refert, quod hujus. fidei vix ac ne vix quidem ulla in Cano- 
nicis V. 'T’. Seripturis mentio fiat. Nam certum eft, Abrahamum filium promiffionis, ma@tare juffum non recufaffe, hac 
ratiocinatione fuftentatum, Deum potentia tanta preditum effe, ut filium jam mortuum in vitam revocare, eumque ei 
redivivum reftituere poflet. Certum, inquam, illud eft; quia divinus Autor Epiftole ad Hebrzos id diferte ‘teflatur, 

oe : cap. 
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theology have made them impatient. under the yoke of ordinances 
fom the to. which they were fubjected ; for after the Chriitian faith 
il of A= ‘ 3 apie ‘i z 
_came into full fplendour, mankind could be no longer under 
m to the eae : é 
bring of the tuition of fuch a {choolmafter as the law, which, ‘‘ had 
IChrit. only a/badow ot good things; and fo far from their reality, 
ri not even the very image of them +.” Throuzh thefe fha- 
% » dows, however, the Jews, aided by the clearer light of 
al . . . 
prophecy, thouzh it too fhone ina dark place, might have 
feen enough of God’s plan of redemption to make them ac- 
knowledge Jefus of Nazareth, when he came among them 
working miracles of mercy, for the Mefliah fo lonz pro- 


es faid, that all the nations of the earth fhould be bleffed. 
cans ufed While fuch care was. taken to prepare the de{cendants 
fprepare of Abraham for the coming of the Prince of Peace, we 
le world muft not fuppofe that God was a refpeéter of perfons, and 
ee that the reft of the world was totally negleGted. The dif- 
brit,  perfion of the ten tribes certainly contributed to {pread 
the knowledge of the true God among the eaftern nations. 
The fubfequent captivity of the tribes of Judah and Ben- 
jamin muft have confirmed that knowledge in the great em- 
pires of Babylon and Perfia ; and that particular providence 
ef God which afterwards led Ptolemy Philadelphus to have 
the Jewifh fcriptures tranflated into the Greek languaze, 
laid the divine oracles open to the ftudy of every. accom- 
plifhed fcholar. At lait, when the arms of Rome had con- 
quered the civilized world, and rendered Judea a province 
of the empire; when Auguftus had given peace to that 
empire, and men were at leifure to cultivate the arts and 
{ciences ; when the different feéts of philofophers had by 
their difputations whetted each others underilandings fo 
that none of them was difpofed to fubmit to an impof- 
ture; and when the police of the Roman government was 
fuch that intelligence of every thing important was quickly 
tranfmitted from the moft diftant provinces to the capital 
of the empire; ‘ when that fulnefs of time was come, 
God fent forth his Son made of a woman, made under the 
law, to redeem them that were under the law, that we 
might receive the adoption of fons,’ and be reftored to that 
inheritance of which the forfeiture introduced the feveral 
difpenfations of revealed religion into the world. 


Sect. V.. View of Theology, more peculiarly Chri- 


fiian. 


Manxinp being trained by various difpenfations of pro- 
vidence for the reception of that feed of Abraham, in whom 
all the nations of the earth were to be bleffed, and the time 
fixed by the Jewith prophets for his coming being arrived, “a 
meflenger was fent before his face to prepare his way before 

_ him by preaching the baptifm of repentance for the remiffion 


mifed to their forefathers, and in whom it was repeatedly - 


_made that was made.’’ 
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of fins.”? This meffenger was John the Baptift, a very ex- Theclozy, 
traordinary man, and the greateit of all the prophets. Hig M0"e Pecu- 
birth was miraculous, the fcene of his’ miniftry the wilder. 27 Uhre 
nefs, his manners auftere, and his preaching upright, with- phate 
out refpe&t of perfons. He frankly told his audience that 
he was not the Meffiah, that the Meffiah would foon appear 
among them, that ‘he was mightier than himlelf, and that 
he would baptife them with the Holy Ghoft and with fire.” 
Mightier indeed he was; for though born of a woman Diet. 
the Meffiah was not the fon of a human father; and though 1 Eta 
living for the firft thirty years of his life in obfcurity and werd in- 
poverty, he was the lineal defcendant of David, and heir to S24 
the throne of Ifrael. But the dignity of his human defcent, 
great as it was, vanifhes from corfideration when compared 
with the glory which he had with-his Father before the 
world was. ‘The Jewifh diipenfation was given by the mi- 
niftry of Mofes, and illuftrated by fubfequent revelations 
vouchfafed to the prophets; the immédiate author of the 
Chriftian religion is the 97s or fecond perfon of the bleffed 
Trinity, of whom St John declares, that ‘he was in the 
beginning with God, and was God; that all things were 
made by him; and‘that’ without him was not any thing 
We. have already proved that in 
the one Godhead there is a Trinity of perfons; and that 
the »»yes is one of the three, is apparent from thefe words 
of the apoftle, and from many other paflages of facred 
fcripture. ‘T'hus he is called the Lord of hofts him/elf ; the 
Jitft and the laf, befides whom there is no God; the moft high 
God; God bleffed for ever ; the mighty God, the everlafting 
Father, Fehovah our righteoufne/s ; and the only wife God our 
Saviour (c). ‘This great Being, as the fame apoftle affures 
us, was made flefh, and dwelt among men; not that the 
divine nature was or could be changed into humanity, for 
God is immutable, the fame Almighty and incomprehen- 
fible Spirit yeflerday, to-day, and forever ; but the word or 
fecond perion in the godhead, affuming a human foul and 
body into a perfonal union with himfelf, dwelt upon earth 
as a man, veiling his divinity under mortal flefh. Hence he 
is {aid elfewhere to have been “ manifefted in the fleth,’? 
and “to have taken upon him the nature of man ;’’ phrafes 
of the fame import with that which afferts “the Worp to 
have been made flefh.”? Ares 6 
~ This incarnation of the Son of God is perhaps the greateft Objections 
myftery of the Chriftian faith, and that to which ancientto the in- 
and modern heretics have urged the mof plaufible objec- Carnation 
tions. ‘l/he doétrine of the Trinity is indeed equally Cai be 
comprehenfible ; but the nature of God and the mode as 
his fubfiftence, as revealed in feripture, no man, who thinks 
can be furprifed that he does not comprehend; for a reve. 
lation which fhould teach nothing myfterious on fuch a fub- 
je& would be as incredible and as ufelefs as another which 


3 N.2 contained 


.cap. 11. 19. ; Hujus tamen vere admirande fidei, atque Evangelice fupparis, in hiftoria Abrahami nec volam, nec vefti- 
gium reperias. Przterea floruerunt fingulis feculis in populo Judaico Viri Dei ac Prophete czlitus edoéti, quos, inter 
tot arcana ipfis patefaGa, mytfticum hunc legis fenfum penitus ignoraffe, nihilque de futura vita intellexiffe, nemo pru- 


dens fufpicabitur. 


Cum autem nefas fit vel cogitafle, Viros optimos fapientiam, qua ipfi pollebant, aliis invidifle, cre- 


dendum omnino eft, eos, ficubi idoneos invenerint Auditores, evolvifle iis obtecta in leye myfteria, fingulifque tantum apes 


ruiffe, quantum captus ipforum et utilitatis ratio ferebat. 


In publicis autem concionibus Prophete ac Sapientes ita 


loquebantar, ut nec in contemptum adducerent arcana fandtioris difcipline, et tamen Auditorem attentum ad invefti- 


gandi follicitudinem excitarent. sAtqué hinc natum arbitratur maximus Grotius difcrimen antiquitus inter Judzos cele- 
bratum, fcripte legis, et legis oralis, quam et 737 i, e. tagadocn feu Traditionem yocant; utramque dicentes a’ Mofe 


profe€tam: non quod res ali fuerint in traditione quam in lege fcripta; fed quod ea que in lege fcripta occultius con- 


tinebantur, ftudiofis indagatoribus enodaret accuratior interpretatio. 


Harmonia Apoftolica, Differt. poft. cap. to. 


(c) Tfaiah vii, 13, 14. compared with 1 Peter u. 7, 85 Tfaiah vi. 5. compared with John xii. 41.; Maiah xliv, 6. come 
pared with Revelation xxu. 13.3 Pfalm Ixxvui. 56. compared with 1 Corinthians x. 9. Romans ix. 5. Ifaiah ix. 6. Jere- 


miah xxiii. 6.. Jude. 


: 
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Theology, contained ftothing but myfery. The difficulty refpecting 
ih P€cU- the incarnation, which forces itfelf upon the mind, is not 
iarly Chri- ; é Bi 

fian, how two natures fo different as the divine and human can 
Li --= be fo intimately united ds to become one perfon ; for this 

. vnion in itfelf is not more inconceivable than that of the 
foul and body in one man: but that which at firft is apt 
to flazger the faith of the refleGting Chriftian is the infi- 
nite diftance between the two natures in Chrift, and the 
comparatively {mall importance of the obje&, for the attain- 
ment of which the eternal Son of God is faid to have taken 
upon him our nature. 

Upon mature reflection, however, much of this difficulty 
will vanifh to him who confiders the ways of Providence, and 
attends to the meaning of the words in which this myftery 
is taught. {he importance of the objet. for which the 
worp condefcendéd to be made flefi, we cannot adequately 
know. The oraclés of truth indeed inform us, that Chrift 
Jefus came into the world to fave finmers; but there are 
paflazes {caftered through the New Teflament * which in- 
dicate, not obfcurely, that the influence of his fufferings ex- 
tends to other worlds befides this: and if fo, who can take 
upon him to fay, that the quantity.of good which they 
may have produced was not of fufficient importance to move 
even to this condefceafion a Being who is emphatically 
ftyled nove ? ; 

But let us fuppofe that every thing which he did and taught 
and fuffered was intended only for the benefit of man, we 
fhall, in the daily adminiftration of providence, find other in- 
ftances of the divine condefcenfion; which, though they 
-eannot be compared with the incarnation of the fecond per- 
fon in the blefled ‘Trinity, are yet fufficient to reconcile our 
underftandings to that myftery when revealed to us by the 
Spirit of God. ‘That in Chrift there fhould have dwelt on 
earth “all the fulnefs of the Godhead bodily ||,” is indeed 
a truth by which the devout mind is overwhelmed with 
aftonifhment ; but it is little lefs aftonifhing that the omni- 
potent Creator fhould be intimately prefent at every inftant 
of time to the meaneft of his creatures, “ upholding all 
things, the vileft reptile as well as the moft glorious angel, 
by the word of his power}. Yet it is a truth felf-evi- 
dent, that without this conftant prefence of the Creator, 
nothing which had a beginning could continue one moment 
in being ; that the vifible univerle would not only crumble 
into chaos, but vanwh into nothing; and that the fouls of 
men, and even the molt exalted {pirits of creation, would 
inftantly lofe that exiftence, which, as it was not of itfelf, 
and is not neceflary, mult depend wholly on the will of him 
from whom it was originally derived. ~ See Metapuysics, 
n° 272—276, and ProvipEncr, n° 3. 

In what particular way God is prefent to his works, we 
éannot know. He is not diffufed through the univerfe like 
the anima mundi of the ancient Platonifts, or that modern 
idol termed the fubfratum of fpace (Mrrarnysics; n° 309; 
310.); but that he is in power as intimately prefent now 
to every atom of matter as when he firit brought it into 
exiflence, is equally the diate of found philofophy and of 
divine revelation ; for “in him we live and move and have 
our being ;”’ and power without fubftance is inconceivable. 
ff then the divine nature be not debafed, if it cannot be 
debafed by being conftantly prefent with the vileft reptile 
on which we tread, why fhould our minds recoil from the 
idea of a ftill clofer union between the fecond perfon of the 
ever bleffled Trinity and the body and foul of Jefus Chriit? 


164 
Obviated, 


% Eph. i, 
10. Col. i. 
49, 20, 


Col. it. 


} Heb, 


i. 3. 


‘The one union is indeed different from the other, but we. 


are in truth equally ignorant of the nature of both. Rea- 
fon and revelztion affure us that God muft be prefent to 
his works to preferve them in exiftence ; and revelation in- 
forms us farther, that one of the perfons in the Godhead 


Bi ee, Pare 
aflumed human nature into a perfonal union with Binifelf, | heolog 
to redeem myriads of rational creatures from the miferable "" Pe 
confeguences of their own folly and wickednefs. The im- gry ee 
portance of this obje& is fuch, that, for the attainment of 
it, wé may eafily conceive that he who condefeends to be 
potentially prefent with the worms of the earth and the 
grafs of the field, would condefcend {till farther to be pers 
fonally prefent with the fpotlefs foul and body of 4 man. 
Jefus Chrift lived indeed a life of poverty and fuffering 
upon earth, but his divine nature was not affected by his 
fufferits. © At the very time when, as a man, he had not a 
place where to lay his head;as God, he was in heaven as well | 
as upon earth*, dwelling im light inacceffible ; and while, * John ii 
as a man, he was increafing in wifdom and ftature, his di- ‘3: 
vinity was the fulmefs of him who filleth all in all, and from 
whom nothing can be hid. 

Perhaps the very improper appellation of mother of God, 
which at an early period of the church was given to the 
Virgin Mary, may have been one canfe of the reluétance 
with which the incarnation has been admitted; for as we 
have elfewhere obferved (fee Nestorius), fuch lanynage, 
in the proper ferfe of the words, implies what thofe, by 
whom it is ufed, cannot poffibly beleve to be true; but it 
is not the language of feriptute. We are there taught, that 
* Chrift beinz in the form of God, thought it no robbery 
to be equal with God; but made himfelt of no reputation, 
and took upon him the form of a fervant, and wes made in 
the likenefs of man+;”” that ‘ God fent forth his Son made + Philip.” 
of a woman, made under the law, to redeem them that 7. 7 
were under the law, that we might receive the adoption of | 
fons |} ;? and that “the worp who was in the beginning | Gal. i 
with God, and was God, by whom all things were made, 4, 5. 
was inade flefh, and dwelt among men (who beheld his 
glory, the glory as of the only begotten of the Father), full 
ot grace and truth} :” but we ate nowhere taught that,+ John i 
as God, he had a mother! It was indeed the dofrine of ] 
the primitive church |], that the very principle of perfonality |) Horfle 
and individual exittence in Mary’s fon, was union with the Sermn of 
uncreated word; and this doctrine is thought to imply the oo : 
thiraculous conception, which is recorded in the platnett j 165 
terms by two of the evangeliits ; for he was conceived by His divin} 
the Holy Ghoft and born of a virgin § ; but, as God, henature 5 
had been begotten from all etermty of the Father, and inX0en @ 

ASB . the Fa 
order of nature was prior to the Holy Ghoft. This is evi- ¢ sp "J 
dent from the appellation of 4 7° given to him by St John; Matth. i 
for the term being ufed in that age, both by the Jewith 18. &c. 
Rabbies end the heathen philofophers, to denote the fecond ne 
divine fubfiftence, which they confidered as an eternal and e 
neceflary emanation from the firft, fometimes called t’ex«6y 
and fometimes ev; and the apoftle giving no intimation 
of his ufing the word in any uncommon fenfe, we mut 
neceflarily conclude, that he meant to inform us'that the di- 
vinity of Chrift is of eternal generation, That the term 
roys was ufed in this fenfe by the later Platonifls, and in 
all probability by Plato himfelf, we have fuffictently fhewn 
in another place. (fee PLatonism) ; and that a fimilar mode 
of expreffion prevailed among the Jews in the time of St 
John, is apparent from the Chaldee paraphrafe ; which, in 


Ee ee eT OS 


‘the 1toth plalm, inftead of the words ** the Lord faid unto 


my Lord,” has, “the Lord faid unto his worp.” Again, 
where we are told in the Hebrew that Jehovah faid to 
Abraham §, “¢ I am thy fhield and thy exceedimy great re-j Gen. x 
ward,” we read in the Chaldee, “*my worp is thy fhield,: 

and thy exceeding great reward.” Where it is {aid, “your 

new moons and your appointed feafts my foul hateth *,”’* Ifaiah 
the paraphraft hath it, “ my worn hateth ;” and where it'4- 

1s faid, that “ Tfrael fhall be faved in the Lord with an Maiah 2 
everlafting falvation },” in the fame paraphrafe it is, « Ii-! Le 
3 rael 
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rael fhall be faved by the worn of the Lord with everlaft- 
ing falvation.’”? But there is a paflage im the Jerufalem 
‘J'argum which pute # beyond a coubt, that by the »»r2 
the Jews underftood a divine perfon begetten of his Father 
before all werlds; for commenting on Genefis iti, 22. the 
authors of that work thus exprefs themfelves: ‘* The worp 
of the Lord faid, behold Adam, whem I created, is the only 
begotten upon earth, as 1 am THE ONLY BEGOTTEN IN 
HEAVEN: in conformity with which, Philo introduces t 
the Logos {peaking thus of hinfelf; Ka: yap ovis ayevnbe w¢ 
bso¢ wr, owls yivenlog ws vmess, J am meither unbegotten, as God, 
nor begotten after the fame manner as you are. 

From thefe quotations we mzy juflly conclude, that the 
Nicene fathers exprefled themfelves properly when they de. 
clared that the ouly begotten Son of God was begotten of 
his Father before all worlds, and is God of God; for if 
St John had believed the 207s or worp to be unbegotten, 
contrary to the belief of all who made ufe of the phrafe 
at the time when he wrote, he would furely have expreffed 
his defcent from the generally received opinion. "his how- 
ever he is fo far trom doinz, that he gives the ampleft con- 
firmation of that opinion, by declaring, that “he beheld 
the glory of the woxp incarnate. as the glory of the only 
begotten of the Father ;’’ for this declaration is true only 
of the divinity of Chrift, his human nature not being be- 
gotten of the Father, but conceived by the Holy Ghoft 
o: the Virgin Mary. Hence our blefled Lord affures us, 
that ‘‘as the Father warn life in HimsE tr, fe hath he 
GivEN the Son co have lite in himfelf;’’ that ‘the Son 
can do nothing of him/felf, but what he feeth the Father 
do ||;’’ and that ‘he knew the Father, becaufe he was 
from him and fent by him +.” We muft therefore agree 
with bifhop Pearfon (p), that “ though the Father and 
Son are both traly God, aud therefore equal in refpe& of 
nature, yet the one is greater than the other, as being the 
fountain of the Godhead. ‘Ihe Father is God, but not of 
Gods Lixht, but nut of Light. Chrift is God, but of Gad; 
Light, but of Light. There is no difference or inequality 
in the nature or effence, becaufe the fame in both ; but the 
Father of our Lord Jeius Chrift hath that efferce of him- 
felf, from none; Chriit hath the fame effence, not of him- 
felf, but from him.’’ 

The great purpofe for which this divine perfon was fent 
into the world, and born of a woman, was to bruife the 
head of the ferpent, and refiore mankind to the inheritance 
-which had been forfeited by Adam’s tranfgreffion. Every 
diipenfation of Providence from the fall had been prepara- 
tory to this refioration. Prophets had been raifed trom 
time to time to preferve in the early ages of the world the 
‘knowledge and worfhip of the true God: the children of 
Abraham, as we have feen, had been feparated from the 
furrounding nations for the fame. purpofe ; and by the dif- 
petfion of the ten tribes, the captivity of the ether two in 


Babylon, and the tranflation of the Iebrew fcriptures into Theology: 
the Greek language, much of the knowledge which had™ore Pict 


: ick 
been revealed to the Ifvaelites was gradually diffufed over arly CI of 
the eaitern world. ena 


But while the Jews were thus rendered the inftruments 
of enlightening the heathen nations of antiquity, their in- 
tercourle with thofe mations made them almoft unavoidably. 
acquainted with the philofophy which was cultivated among 
the Chaldeans, the Perfians, and the Egyptian Grecks ; 
and imgrafting many of the opinions derived frem thofe 
fchools upon the doG@rines of Mofes and the prophets, they 
corrupted their own religion while they improved that of 49 
their neizhbours. Hence, by the time that Chrift came Corruption 
among them, they had made the werd of God of none of the Jews 
efie€: through a number of idle fancies which they inculca-* ibe icy 
ted on the people as the traditions of the elders; and as they miog. 
had attached themfelves to different mafters in philofophy, 
their wnauthorifed opinions were of courfe different accord. 
iag to the different sources whence they were drawn. The 
peculiar tenets of the Essrnzs feem to have been a fpecies 
of myftic Platonifm. The Puarisres are thought to have 
derived their origin from a Jewifh philofepher of the Pe. 
ripatetic fchool ; and the refemblance between the dotrines. 
of the Savpucers and the philofophy of Epicurus has 
efcaped no man’s obfervation. 
Though thefe fe&s maintained mutual communion im 
public worfhip, they abhored each other’s diftingnifhing te- 
nets; and their eternal wranglinzs had well nigh banifhed 
from them every fentiment of true religion. ‘They agreed, 
however, in the general expe€tation of the Meffiah pro- 
mifed to their fathers; but, anhappily for themfelves, ex- 
pected him as a great and temporal prince. To this mif- 
take feveral circumitances contributed : fome of their pro- 
phets had foretold his coming in lofty terms, borrowed from 
the ritual law, and the {plendour of earthly monarchs. ‘Che 
neceflity of cafling this veil over thofe living oracles we have: 
fhewn in another place (fee Propwecy, n° 17.). At the 
time when the predtétions were made, the Mofaic fyftem 


‘had not run out hali its courfe, and was therefore not to 


be expofed to popular contempt by an information that it 
wes only the harfh rudiment of one more eafy and perte&. 
To prevent, however, all mittakes in the candid and im. 
paruial, when the Meffialy fhould arrive with the credentials: 
of miraculous powers, other prophets had defcribed him im 
the cleareft terms as havimy no form nor comelinefs, as a 
fheep dumb before his fhearers, and as a lamb brought to. 
the flauzhter; but the Jews had fuffered fo much from the: 


Chaldeans, the Greeks, and other nations by whom they 


had been conquered, and were then fuffering fo much from 
their mefters the Romans, that their carnal minds could 
think of no deliverance greater than that which fhould refcue 

their nation trom every foreign yoke. 
What men earnefily with to be true, they very readily 
believe. 
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(p>) We beg leave to recommend to our readers this author’s excellent expofition of the apoftle’s creed, a3 a work. 
which will render them great affiiance in acquiring juft notions of the fundamental articles of the Chrifian faith. They 
will find it, we think, a complete antidote azamf the poifon of modern Unitarians and modern Tritheifts ; of whom the 
former teach that Jefus Chrilt was a mere man, the fon of Jofeph as well as of Mary; while the lacter, running to the 


other extreme, maintain, that, with refpe&t to his divinity, he is ia. no fente fubordinate to the Father, but mizht 


have been the Father, the Son, or the Holy Ghoft, according to the good pleafure of ‘the eternal three. We have 


‘been at fome pains to prove his divinity, and likewife his eternal generation; but in fuch a fhort compend as we muff 


give, it feems not to be worth while to prove bis miraculous conception. That miracle is plainly afferted in the New 
Leftament.an words void of all ambiguity ; and as it is furely as ealy for God to make a man of the fubftance of a 
woman as of the duft of the earth, we cannot conceive what fhould have induced any. perfon profeffing Chriftianity 
to call it in queftion. The natural generation of Chrift is a gronndlefs fancy, which can ferve no purpofe whatever, 


even to the Unitarians, 


©. e.g 

Hence that people, lofing fight of the yoke under 

liarly bhi areh they and the whole human race were brourht by 

fian, the fall of Adam, miftaking the fenfe of the bleffine promifed 
teeny to all nations through the feed of Abraham, and devoting 
their whole attention to the moft magnificent deferiptions 
of the Meffiah’s' kinvdom, expeéted in him a prince who 
fhould conquer the Romans, ard eftablifh on earth a uni- 
verfal monarchy, of which Jerufalem was to be the metro- 
polis. 

As our Saviour came for a very different purpofe, the 
firft object of his miffion was to rectify the notions of his 
erring countrymen, in order to fit them for the deliverance 
which they were to obtain through him. Accordingly, 
when he entered upon his office as a preacher of righteouf- 
nefs, he embraced evety opportunity of inveighing with be- 
coming firmnefs againit the falfe doctrines taught as tradi- 
tions of the elders ; and by his knowledge of the fecrets of 
all hearts, he expofed the vile hypocrify of thofe who made 
a gain of godlinels. The Jews had been led, by their fepa- 
ration from the reft of the world, to confider themfelves as 
the peculiar favourites of Jehovah; and the confequence 
was, that, contrary to the fpirit of their own law, and the 
explicit doctrines of fome of. their prophets, they looked 
upon all other nations with abhorrence, as upon people 
phyfically impure. Thefe. prejudices the blefled Jeius la- 
boured to eradicate. Having defired a lawyer, by whom 
he was tempted, to read that part of the law of Mofes which 
commanded the [fraclites to love their neighbours as them- 
felves, he compelled him, by means of a parabolical account 
of a compaffionate Samaritan, to acknowledge, that under 
the’ denomination of neizhbour the divine lawgiver had com- 
| St Luke prehended all mankind a8 the objeéts of love ||. “Che im- 
x. 45—38. portance in which Mofes held the ritual law; and to which, 

as the means of preferving its votaries from the contagion 
of idolatry, it was juftly intitled, had led the Jews to con- 
fider every ceremony of it as of intrinfic value and perpe- 
petual obligation: but Jefus brought to their recolleGtion 
God’s declared preference of mercy to facrifice; fhewed 
them that the weightier matters of the law, judgement, mer- 
cy, and faith, claimed their regard in the firit place, and its 
ceremonial obfervances only in. the fecond; and taught 
them, in conformity with the predictions of their own pro- 

# Jeremiah nhets +, that the hour was about. to come when the wor- 

on 3% fhip of God fhould not be confined to Jerufalem, but that 

** true worfhippers fhould everywhere worthip the Father in 
¢ John iy, {pirit and in truth. }”’ 

25—27. It being the defign of Chrift’s coming into the world to 
break down the middle wall of partition between the Jews 
and Gentiles, and to introduce a new difpenfation of relizion 
which fhould unite all mankind as brethren in the worfhip 
of the true God, and fit them for the:enjoyment of heaven ; 
he did not content himfelf with merely reftoriny the moral 
part of the Mofaic law to its primitive parity, difencumber- 
ed of the corrupt gloffes of the Scribes and-Pharifees, but 
added to it many refined and fpiritual precepts, which, till 
they were taught by him, had never occurred either to Jew 
or Gentile. ‘ihe Hebrew lawgiver had prohibited murder 
under the penalty of death ; but Chrift extended the prohibi- 
tion to caufelefs anger, and to contemptuous treatment of 
our brethren, commanding his followers, as they valued their 
everlafting falvation, to forgive their enemies, and to love all 
mankind. Adultery was forbidden by the law of Mofes as 
a crime of the deepeft dye; but Jefus faid to his difciples, 
«¢ that whofoever looketh on a woman to luft after her, hath 
committed adultery with her already in his heart,” and. 1s 
of courfe liable to the Divine vengeance. 
was in force among the Jews, fo that the man who had de- 
prived his neighbour of an eye or a tooth, was to fuffer the 
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lofs of an eye ot a tooth himfelf; bit thie mode of punifh-  Theolog 
ment, which inflicted dlemi/h for bemif>, thouzh fuited to* ih pq 
the hardnefs of Jewith hearts, being inconfiftent with the mie “a 
mild {pirit of Chriftianity, was abolifhed by our bleffed | 
Lord, who feverely prohibited the indulgence of ‘revenge, 
and commanded \his followers to love even their enemies, 
erjury has in every civilized nation been juftly confidered 
as acrime of the highe(t atrocity, and the Molaic law doom- 
ed the falfe witnefs to bear the punifhment, whatever it 
might be, which he intended by {wearing falfely to bring 
upon his brother; but the Author of the Chriftian religion 
forbade not only falfe fwearing, but fwearing at all, except 
on folemn occafions, and when an oath fhould be required by 
legal authority.. See Oaru. . 170 § 
By thus reftoring the law to its original purity, and in tin which 
many cafes extending its fenfe, the bleffed Jefus executed »%¢ execug 
the office of a Propuerr to the loft fheep of the houfe of S'°¢ the 
: ; fifice of a7 
Ifrael ; but had he not been more than an ordinary prophet, pptophetis 
he could not have abrogated the moft trivial ceremony of — 7 
it, nor even extended the tenfe of any of its moral precepts ; 
for their great lawgiver had told them, that **the Lord their 
God would raife up unto them but one Prophet, like unto 
him, to whom they fhould hearken }.”” That Prophet was tt Deut. 7 
by themfelves underftood to be the Meffiah, whom they ex-**Vill 15@ 
pected to tell them all things. It was neceflary therefore 
that Jefus, as he taught fome new doGtrines, and plainly in- 
dicated that greater changes would foon be introduced, fhould d 
vindicate his claim to that exalted charaéter which alone could q 
authorife him to propofe- innovations. This he did in the 
ampleft manner, by fulfilling prophecies and working mira- 
cles (fee Mrracue and Propnecy);' fo that the unpreju- 
diced part of the people readily acknowledged him to be of 
a truth * that prophet which fhould come into the world—~ 
the Son of God, and the King of Lfrael.”? He did not, 
however, make any change in the national worfhip, or af- re 
fume to himfelf the f{malleft civil authority. He had fub- pris prigg 
mitted to the rite of circumcifion, and ftri€tly performed oohediengg 
every duty, ceremonial as well: as moral, which that cove-t¢? the la 
nant made. incumbent upon other Jews; thus fulfilling all 
righteoufnefs. Though the religion which he came to pro- 
pagate was in many refpeéts contrary to the ritual law, it 
could not be efablifhed, or that law abrogated, but in con- 
fequence of his death, which the fyftem of facrifices was ap- 
pointed to prefigure; and as his’ kingdom, which was not 
of this world, could not commence till after his refurrection, a 
he yielded during the whole courfe of his life a cheerful obe- 
dience to the civil magiftrate, and wrought a miracle to ob- 
tain money to pay the tribute that was exated of him. Be- 
ing thus circumftaneed, he chofe from the loweft and leaf 
corrupted of the people certain followers, whom he treated 
with the moft endearing familiarity for three years, and 
commiffioned-at his departure to: promulgate fuch doétrines 
as, confiftently with the order of the divine difpenfations, 
he could not perfonally preach himfelf. With thefe men, 
during the courfe of his miniftry on earth, he went about 
continually doing good, healing the fick, cafting out devils, 
raifing the dead; reproving vice, preaching righteoufnels, 
and inftructing his ceuntrymen, by the moft perfeé& example 
which was ever exhibited in the world, of whatfoever things 
are true, or honeft, or juft, or pure, or lovely, or of good 
report. The Scribes and Pharifees, however, finding him 
not that conqueror whom they vainly expeted, becoming 
envious of his reputation among the people, and being filled 
with rancour againft him for dete¢ting their hypocritical 
arts, delivered him up tothe Roman governor, who, though 
convinced of his innocence, yielded to the popular’ cla. 
mour, and crucified him between two thieves, as an enemy 
to Celar. 
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Rolozy,  Juft before he expired, he faid, It-is finifhed, intimatinz, 


le pect that the purpofe was now fulfilled for which he had come 
; be into the world, and which, as he had formerly told his: dif- 
ciples, ** was not to be miniftered unto but to minitter, and 
t to give his life a ranfom for many ||.”’? For his blood, as 
tth. xx. he affured them at the inftitution of the Eucharitt, * was 
“ to be thed for the remiffion of fins.”? "Phat Chrif died vo- 
Ba. luntarily for us, the juft for the unjuf, and that ‘ there 
lly ciedSis none other name under heaven given among men where-, 
us. by we mutt be faved ;”? is the uniform doctrine of the pro- 
phets who foretold his coming, of John the Baptift who 
was his immediate harbinger, and of the apoitles and evan- 
gelifts who preached the gofpel after his afcenfion into hea- 
hap, ven. ‘Thus Ifaiah fays of the Meffiah ft, that ‘he was 
wounded for our tranfgreffions, and bruiled for our inigui- 
ties ; that the chaftifement of our peace was upon him, and 
that with his ftripes we are healed; that we had all like 
fheep gone aftray, turning every one to his.own way, and 
that the Lord laid on him the iniquity of us all; that he 
was cut off out of the land of the living, and ftricken for 
the tranfgreffion of God’s people; that his foul or life was 
made an offering for fin; and that he bore the fin of many, 
and. made interceffion for the tranfgreflors.’?. The Baptift, 
‘«‘ when he faw Jefus coming unto him, faid to the people, 
Behold the t.amb of God, which taketh away the fin of the 
world ;”’ plainly intimating that his death was to be:a facri- 
fice, fince it it was only as a facrifice that the Jews could 
form any conception of a lamb taking away fin. ‘The 
epiftles of St Paul are fo full of the doétrine of Chrift’s fatis- 
_ faétion, that it is needlefs from his writings to quote parti- 
~ cular texts in proof of it. He tells the Romans, that Jetus 
Chrift was fet forth to be a. propitiation through faith in 
his blood ; that he was delivered for our offences, and ‘‘ rai- 
ied again for our jultrfication ; that he died for the ungodly; 
and that God commendeth his love towards us, in that 
while we were yet finners Chrit died for us.” He affures 
the Corinthians that Chrift died for all; that they who live 
fhould. not henceforth live unto themfelves, buc to him who 
died for them and rofe again; and that God made him to 
be fin for us who knew no fin, that we might be made the 
righteoufnefs of God in him.” He informs the Galatians, 
that Chriit “¢ gave himfelf for our fins, that he might deli- 
ver us from this prefent evil world, according to the will of 
God and our Father; and that he redeemed us from the 
| curfe of the law, being. made a curfe for us.”’? St Peter and 
| St John talk the very fame language; the former teaching 
| us, that “ Chrift fuffered for us, and bare our fins in his 
‘Peter OWD body on the tree +; the latter, that the blood of Jefus 
‘e Chrift cleanieth us from all fin, and that he is the prepiti- 
; ‘ation for our fins; and not tor our’s only, but alfo for 
E yohn ithe fins ot the whole world {.’? ‘Vhat he came into the 
i 2. world for the purpofe of fuffering, appears from his own 
John words: for ‘* no man (faid he §) taketh my life from me, 
8. but I lay it down of myfelf: I have power to lay it down, 
and I have power to take it again. ‘Lhis commandment 
have I received from my Father.” And that he volunta. 
rily laid it down for mankind, is evident from his calling 
himfelf the Good Shepherd, and adding, that ‘¢ the Good 

4, Shepherd giveth his life for the fheep *.”’ 
ss That Chrift died for the benefit of the human race, is a 
73 truth fo apparent from thefe texts, and from many others 
reat which might be quoted, that no man, profefling Chriftianity 
Esing has hitherto called it in queftion.. Very different opinions 
ature have been formed indeed concerning the nature and extent 
extent of that benefit, and the means by which it is applied; but 


heed that the paffion an! death of the bleffed Jefus were éflential 
m 
cath, unlefs pethaps by thofe modern Unitarians who have cor- 


parts of his miniftry on earth, has never been controverted, - 


YG Gf:  4yt 
rected the errors of the apoftles and evanzelifts, and with Theology, 


ity a atic ay Se fae i more, pecue 
whofe writings we acknowledge ourfelves to be very little ely Chik. 
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acquainted... ‘hat on the crofs he made fatisfaétion to his.” gin. 
Father for,the fins of the world, is the gerieral belief Of we-\—med 
Chriftians ; but prefumptuous men, aiming at being wiie 
beyond what is written, have ftarted a thoufand idle queitions. 
concerning the necefiity of fuch fatisfaGtion, and the manner 
in which it was.made. Somme limiting the power and mer- ° 
cy of the Omnipotent, have dared to affirm that God could 
not have pardoned man without receiving full fatisfac- 
tion for his offences; that nothing but the fhedding of 
the blood of Chrilft could make that fatisfa&ion; that his. 
death was indeed fufficient to atone for a thouiand worlds ; 
that, however, he did not die for all mankind; but only for 
a chofen few, ordained to eternal life by a fecret decree be- 
fore the foundation of the world; and that the ref of the 
race are paffed by, and doomed to eternal perdition, for the 
glory of God’s juftice. Others, convinced by every thing 
around them that the Creator and Governor of the univerfe 
is a being of infinite benevolence, whofe only end in giving 
life mutt have been to communicate hapnine(s, have contend. 
ed, that no atonement whatever could be neceffary to obtain 
from him the forgivenefs of fin upon fincere repentance 3 
that it is contrary to all our notions of juftice to punifh the, 
innocent for the guilty; and that therefore the death of 
Chrif, though,an effential part of his miniltry, could not be 
neceflary, but at the moft expedient. 
We enter not into thefe impious debates. The Scrip- 
tures have nowhere {aid what God could or could not do ; 
and on this fubje&t we can know nothing but what they 
have taught us. ‘Phat “‘ we are reconciled to God by the 
death of his Son,”’ is the principal doétrine of the New l’e- 
ftament; and without prefuming to limit the power, the 
mercy, or the wifdom, of him who created and fuftains the 
univerfe, we fhall endeavour to fhow that it is a do@rine 
worthy of all acceptation. In doing this, we fhall ftate im- 
partially the opinions which men really pious have held re- 
{pe€ting the form or manner in which Chritt by his death 
made fatisfa€tion to God for the fins of the world ; and we 
hope that our readers, difregarding what may be prejudices 
in us, will embrace that opinion which fhall appear to 
them moft confonant to the general fenfe of facred Scrip- 
ture. ‘: ; ? 174 
The ftri€teft adherents. to the theological fyftem of Cal- Opinions 
vin, interpreting literally fuch texts of Scripture as igen 
of his being made fin for us, of his bearing our fins in his own : 
body on the tree, and of the Lord’s laying on him the iniquity 
of us a/l, contend, that the fins of the ele& were lifted off 
from them and laid upon Chrilt by imputation, much in the 
fame way as they think the fin of Adam is imputed to his 
poiterity. ‘ By bearing the fins of his people (fays Dr 
Gill *), he took-them off from them, and took them upon * Body of 
himielf, bearing or carrying them as a man bears or carries Divinity, 
a burden on his fhoulders. There was no fin ‘w him inhe- VY! it. 
rently, for if there had, he would not have been a fit perfon ist we 
to make fatis!action for it ; but fin was put upon him by hiej 4. 
Divine Father, as the fins of the Lfraelites were put upon 
the feape-goat by Aaron. No creature (continues he) 
could have doné this ;, but the Lorp. hath. laid on him, or 
made to meet on him, the iniquity of us all, not a. fingle ini- 
quity, but a whole mafs and lump ef fins colle&ted together, 
and laid as a common burden upon him ; even the fins of all 
the elect of God, This. phrafe of laying fin on Chrift is 
expreffive of the imputation of it to him; for it was the will. 
of God not to impute the tranfgreffions of his ele& to them. 
felves, but to Chrift, which was done by an aét of Kis own 3. 
for he hath made him to.be fin for us ; that is, by imputation, 
in which way we are made the righteoufnels of God in hin; 
that 


+ 
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Theology, that being unputed to ws by him as our fins were to Chrift. 


larly npg 2 ne fenfe ({ays our author) is, a charge of fin was brought 
ftien, @@ainft him as the furety of his people. He was numbered 


Leesa With the tranfereffors ; tor bearing the fins of many, he was 
reckoned as if he had been a finner himfelf, fin being impu- 
ted to him; and was dealt with as fuch. Sin being found 
upon him by imputation, a demand gf fatisfaGtion for fin was 
made, and he anfwered it to the full. All this was with his 
own confent. He agreed to have fin laid upon hin, and im- 
puted to him, and a charge of it brought againit him, to 
which he engaged to be refponfible ; yea, he himfelf took 
the fins of his people upon him; fo the evangelift Mat- 
thew has it, © Himfelf took our infirmities, and bore our 


Chap. ficknefles}+.”? As he took the natute of men, fo he took 


Win. 17. 
Jic/b, though it really was not finful, What Chrift bore be- 
ing latd upon him, and imeuted to him, were_fns of all 
forts, original’ and a@tual; fins of every kind, open and fe- 
cret, of heart, lip, and life; all a€is of fin committed by his 
people, for he has redeetned them from all their iaiquities ; 
and God, for Chrift’s fake, forgives all trefpafles, his blood 
cleanfes from all fin, and his righteoulnefs juftifies from all ; 
all being imputed to him as that isto them. Bearing fin 
fuppofes it to be a burden ; and indeed it is a burden too 
heavy to bear by a fenfible finner(£), When fin is char- 
ged home upon the confcience, and a faint groans, being 
burdened with it, what muft that burden be, and how hea- 
wy the loed which Chrift bore, confifting of all the fins of 
all the ele& from the beginning of the world to the end of 
it? and yet he funk not, but ftood up under it ; failed not, 
nor was he difcouraged, being the mighty God, and the 
vie Man of God’s right-hand, made ftrong for himfelf.” 
Odjetted To the Armintans or Remonftrants, this doétrine of the 
to. imputation of the fins of men to the Son of God appears 
as abfurd as the fimilar doGtrine of the imputation of the fin 
of Adam to his unborn pofterity ; and it is certainly attend- 
ed with confequences which have alarmed ferious Chriftians 
of other denominations. 
Were it poffible in the nature of things, fays the Armi- 
nian, to transfer the guilt of one perfon to another, and to 
Jay it upon him as a burden, it could not be done without 


violating thofe laws of equity which are eftablifhed in the | 
fcripture and engraven on the human heart. But this is not. 


poffible. ‘I'o talk of lifting lumps of fin or transferring 
them like burdens from the guilty to the innocent, is to 
utter jargon, fays he, which has no meaning ; and we might 
with as much propriety fpeak of lifting a fcarlet colour from 


a piece of cloth and laying it on the found of a trumpet, as 


of literally lifting the fns of the ele& from them and laying 
them on Chrift. Guilt is feated in the mind; and no man 
can become a finner but by an aét of volition. Tf Chrift 
therefore really took upon him ‘the firs of his people, he 
muft have deliberately formed a wifh ‘to have a€tually com- 
mitted all thofe fins ; ‘but fach a with, though it would have 
made him inherently guilty, and therefore incapable of fatis- 
fying for fin, could not have cancelled deeds that were done 
‘before ‘he was ‘born, or have made thofe innocent who had 
really ‘been finners. A deed once done cannot be undone; 
a volition which has been formed cannot be annihilated. By 
fincere repentance, the ‘habitual difpoftions are indeed-chan- 
ged, and thofewho have been finners become obje€ts of mercy’s 
‘put no power can recal the hours that are -palt, or make 
thofe actions which ‘have been performed to have ‘been not 
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their fins, which made his flefh to have the likenefs of finful ~ 


fenfible finner, the learned author ‘means a finner who is not paft fecling, but has a -confeience alwe 
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performed. To remove guilt from the finner and fay it. Theo's 

upon the innocent may therefore be fafely pronounced im-j' 9)" 

poffible even for Omnipotence itfelf, for it implies that a ian 

thing may be and not. be at the fame inftant of time ; and! 

the do@rine which teaches that this removal was made from 

the <le& to Chrift, isan imagination of yefterday, which has 

no couritenance from fcripture, and is contrary to the efta- 

blifhed conttitution of things. Thofe who imagine that guilt 

may be propagated from father to fon, have fomething like 

an argument to urge for the imputation of Adam’s dim to 

his numberlefs pofterity ; for all the men and women who 

have by ordinary generation been introduced into the world, 

have undoubtedly derived their nature from the primeval 

pair. But Chrift did not derive his nature from the e/edy i 

that their fins fhould be communicated to him; nor, as he 

was miraculoufly conceived -by the Holy Ghoft, can we at- 

tribute to him any degree of that taint which is fuppofed 

to have been conveyed from Adam to all the other genera- 1 

tions of men. 176 | 
Nothing more, therefore, cen be meant by * Chrift’s be- Tex: 
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ing made fin for us,” and “ bearing our fins in his owm,,, ul 

body on the tree,’ or by God’s “ laying upon him the in- cxplaing 

iquity of us all,” than that by his fufferings we are freed 

from the punifhment of our fins; it being in fcripture a com- 

mon -figure of {peech, as even Dr Gill has femewhere ac- 

knowledged, to denote by the word fin the con/equences of fin. 

That this figure is ufed in thofe texts from which he in- 

fers that Chrift took the fins of the ele&t upon himfelf, as 

evident from the verfe which he quotes from the gofpel of 

St Matthew in which it is faid, that “ himfelf took our 

infirmities and bore our fickneffes.”’? “The fickneffes and in- 

firmities there alluded to are the leprofy, the palfy, the fever, 

and demoniacal poffeffions ; but when our bleffed Lord cured 

thefe difeafes, furely he did not by his omnipotent word 

lift them off from, the patients and take them on himfelf, 

fo 28 attually to become a leper,’a paralytic, and a demo- 

niac, or even to be reckoned as fuch either by the multitude, 

or by the priclts whofe duty it was to take cognizance of 

every legal uncleannefs*. And if his inveterate enemies* Levi 

did not impute to him the leprofy when he removed that ‘ili. — 

plague from ethers, why fhould it be fuppofed that his own 

Father, to whom he was at all times well-pleafing, imputed 

to him thofe fins of which, by his fufferings, he removed 

the punifhment from thole who were guilty ? ‘To impute to 

a perfon any aétion, whether virtuous or vicious, which he 

did not perform, ‘can proceed only from ignorance, or malice, 
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or partiality ; but God is no refpeéter of perfons, and from 


ignorance and malice he is removed to an infinite diftance. 
It is indeed an undoubted truth, that “ the Lord Jefus, by 
his perfeét obedience and facrifice of himielf, which he 
through the eternal {pirit ance offered up unto God, hath 
fully datisfied the juftice of his Father; and purchafed not 
only reconciliation, ‘but an everlafting amheritance in the 
kingdom of ‘heaven for all thofe whom the. Father hath 


given him-+ ;” but that he atually took upon himfelf the t Conf 


fins of ‘mankind, or that thofe ‘fins were imputed to ‘him by Y kai 
God, who ‘punifhed him as a‘perfon whom he confidered a8 Oey 
guilty, is a do@tiine equally mjurious to the juftice of ‘the 
Father and to the immaculate purity of the Son. 9 
“The earneftnefs with which this doétrine was inculeated They) 
by fome ofithe earlieft reformers, and ‘the impoflibility of ad- prog 
mitting it, which every refle€ting and unprejudiced mind, m; 
muft feel, was probably one of the.caufes which drove So. aocini 
cinus deny, : 

dogtril 

redem 
tions 
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ology, cinué andhis followers tothe otherlektreme of denying Chrift’s 
BP; fatisfaction altogether, and confidering his death as nothing 
Py , more than that of an ordinary martyr, permitted for the 
=~ purpofe of attefting the truth of his-doétrine, and paving the 
way for his refurreGtion, to confirm the great’promife of im- 
‘ mortality. According to thefe men, forgivenefs is freely 
difpenfed to thofe who repent, by the eflential goodnefs of 
God, without regatd to the merit or fufferings of any other 
being ; and the gofpel is faid to fave from fin, becaufe it is 
the moft perfe& leffon of righteoufnels. The great objec- 
tion of Crel/ius to the doGtrine of the fatisfaction is, that it 18 
a hinderance to piety; for if Chrift has paid the whole debt, 
he thinks that we muft have nothing to do, as nothing more 
can be required of us. And if it were indeed true that our 
fins are imputed to Chrift, and his righteoufnels imputed to 
us, this objeétion would be infurmountable ; for God could 
not juttly exaét a double punifhment for the fame fin, or inflict 
mifery upon thofe to whom he imputes perfect. righteoul- 
nefs. But as to this imaginary transferring of virtues and 
vices from one perfon to another, the Chriftian fcriptures 
give no countenance ; fo they nowhere call the death of 
| Chrift a /atisfaction for the fins of men. The term has indeed 
been long in ufe among divines, and when properly explain- 
ed it may be retained without any danger ; but in treating 
of this fubje@, it would perhaps be more prudent to reftrict 
ourfelves to the ufe of {cripture language, as the word /atis- 
faétion carries in it the ideas of a debt paid and accepted ; 
whereas it is faid by St Paul, that ‘ eternal life is the gift 
of God through Jefus Chriit our Lord; and that we are 
juttified freely by his grace through the redemption that is in 
Jefus Chrift, whom God hath fet forth to be a propitiation 

178 _ through faith in his blood.” 
e death —'[' clear up this matter, and attain adequate notions of 
redemption and juftification, it will be neceflary to look 
nkind back to the fall of our firft parents; for the great purpofe 
hat they for which Chrift was promifed, and for which he came into 
loin the world, was, by bruifing the head of the ferpent, to re- 
fore mankind to the inheritance which they had loft 
through the tranfgreffion of Adam. This is apparent not 
only from the original promife made to the woman, but alfo 
: from different paflages in the epiftles of St Paul, who ex- 
j prefsly calls Chrift the fecond Adam, and fays, that, ‘‘ as 
“by the offence of one, judgment came upon all men to con- 
| -demnation ; even fo by the righteoufnels of one, the free- 
gift came upon all men unto juftification of life ;?? that “* as 
by one man’s difobedience many were made finners, fo by 
the obedience of one fhall many be made righteous ;”’ and 
| that, “asin Adam all die, even fo in Chrift fhall all be 
| made alive.” Hence it was that John the Baptift, when 
Ch.i.ver.he faw Jefus coming to him, faid to his difciples +, ‘* Be- 
3: hold the Lamb of God which taketh away, not the fms, 
but the fiz of the world,” evidently alluding to Adam’s 
fin and its confequences, fince no other fin was ever com- 
mitted of which the confequences extend to the whole 

world. 
'This being the cafe, it is undeniable, that whatever we loft 
in the firft Adam is reftored to us by the fecond; and 
‘therefore they who believe that the punifhment dencanced 
-againft eating the forbidden fruit was death corporal, /piri- 
ritual, avd eternal, mult believe that we are redeemed from all 
thefe by Chrift ; who having “ appeared once in the end 
of the world to put away fin by the facrifice of himfelf, died 
for us, that whether we wake or fleep we fhould live to- 
Heb. ix, gether with him *.” If the image of God in which man 
6. 1 Theil, was created was loft by the bréach of the firft covenant, it-1s 
b 10. more than reftored to us “ by the Mediator of a better 
covenant, which is eftablifhed upon becter promifes.;”? if 
by the fin of Adam we were utterly indifpofed, difabled, 
Vou. XVIII. Part LL, 
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and made oppofite to all that is fpivitually good, and wholly Theology, 
inclined to all evil, and that continually, we are freed from iy ii 
that dreadful curfe by “ our Saviour Jefus Chrift, who gave gg CO 
himfelf for us, that he might redeem us from all inquity, and —~-——#, 
purify to himfelt a peculiar people zealous of good works+ 3’? + Titus iis 
and if for our fhare in the firft tranfgreffion we be juitly li- 14. 
able to all punifhments in this world and in that which is to 
come, the apoftle affures us, that when we were enemies 
we were reconciled to God by the death of his Son, becaufe 
that God was in Chrift reconciling the world to himfelf, 
not imputing their trefpafles unto them {.”’ As Jefus is} Rom. v. 
‘‘ the Lamb flain in the divine decree from the foundation 1° ? Core 
of the world,” thefe beneficial confequences of his death “ 79 
have been extended by a retrof{pective view to all in every 
age whofe names are written in the book of life, though it 
is abfurd to fuppofe that he literally took their fins upon 
him, and impious to imagine that he fuffered under the im- 
putation of fin. s 

Such is the general doétrine of redemption, as it is taught hg 
by the more moderate Calvinifts and more moderate Remon- Calvinifts 
ftrants ; for moderate Chriftians of all denominations, though and Re- 
they exprefs themfelves differently, have nearly the be as 
views of the fundamental articles of their commen faith. opinion. ‘ 

It muft not, however, be concealed, that many divines of 
great learning and piety, though removed to an infinite di- 

{tance from the {chook of Socinus, contend ftrenuoufly 
againit the do¢trine of vicarious atonement for actual trani- 
greflions of the moral law. ‘Thefe are the more zealous 
Arminians, who deny that we inherit any moral taint or in- 
telleCtual weaknefa from our firit parents, whom they be- 
lieve never to have been in a ftate of greater perfection than 
many of their pofterity who are called degenerate. ‘Accord- 49, 
Ing to them, we loit nothing by the fall of Adam but our PDodirine of 
title to eternal life or perpetual exiftence, together withthe more 
thofe graces of the Holy Spirit which were beftowed under 2alous Ars 
the firft covenant to train mankind for the feciety of hea. ee 
ven; and as eternal lize and fupernatural grace conftituted 
one free-gift, not due to the nature of man, or indeed of 
any created being, they might, when forfeited, be reftored 
by any means or upon any condition which, fhould feem ex- 
pedient to the all-wife Donor. Thefe means, and that con- 
dition, human reafon cannot indeed difcover ; but it feems 
very fit that they fhould be different from the means by 
which moral agents under the law of nature can fecure to 
themfelves the favour of their Creator, or recover it when 
occafionally loft. The former depends on arbitrary will 
and pleafure, or at leaft upon no other principles difcover- 
able by us; while the latter arifeth out of the eftablifhed 
and well-known conftitution of things. Thus moral virtue, 
comprehending piety, was the condition of that favour and 
proteétion which the creature man, in his’ original ftate, 
could claim from his Maker; but obedience to a pofitive 
command was the condition of the free gift of immortality 
conferred upon Adam on his intreduétion into paradife. The 
claim arifing from the relation between the creature and the 
Creator is indiffoluble, becaufe that relation cannot be dil- 
folved: fo that the man who, by a tranfgreffion of the 
moral law, or of any part of that fyftem which is called the 
religion of nature, has forfeited the favour of God, may rea- 
fonably hope to recover it by fincere repentance and a re- 
turn to his duty: and nothing but fuch repentance and re- 
formation can recover it ; becaufe, in a moral agent, nothing 
can be agreeable to God but moral difpofitions, which can- 
not be transferred from one perfon to another, and for the 
want of which nothing can atone. Our virtues are wot re- 
quired nor our vices prohibited, as if the one could profit 
and the other injure him who created us; for ‘f 18 it any 
fleafure to the Almighty that we are righteous? or is it 
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Theology, gaia to him that we make our ways perfe&? Will he ree 

Sally Par, Prove us for fear of us?’ No! Hecommands us to be 

tian, ‘Virtuous, and forbids us to be vicious, only becaufe virtue is 

Kemmyome! neceffary to: our own happinefs, and vice productive of ever- 
Jafting mifery. ! ; 

Were am immoral man to be introduced into the fociety 
of angels and juft men made perfe@, he would ror ex peri- 
encé in that fociety what we are taught to expeét from the 
joys of heaven; becaule to fuch joys his acquired difpofi- 
tions would be wholly repugnant. Nor could the fufferings of 
any perfon whatever, or the imputation of any extrinfic righte- 
ouinefs, make that mind which had long been immerfed in 
the groffeft fenfuality relith the intelleGtual and refined en- 
joyments of heaven ; or the man who had been the habitual 
flave of envy, malice, and duplicity, a fit inhabitant of that 
place where all are a€tuated by mutual love. On the other 
hand, fay the divines whofe do&trine we are now detailing, 
it is impoffible to fuppofe that the Father of mercies, who 
knows whereof we are made, thou!d have doomed to eternal 
mifery any moral agent who had laboured through life to 
ferve him in fincerity and in truth; or that any atonement 
could be neceflary to redeem from the pains of hell the man 
whofe pious and virtuous diipofitions have through pent- 
tence and prayer become ie? to the fociety of heaven. 
Unfinning perfeétion never was nor ever could be expeéted 
inman. Ffe is brought into the world free indeed from 
vice, but equally deftitute of virtue; and the great bufinefs 
of his life is to guard his mind from being polluted by the 
former, and to acquire difpofitions habitually leading to the 
practice of the latter. Till thefe habits be fairly formed, 
it feems impoffible that he fhould not fometimes deviate from 
the paths of rectitude, and thereby incur a temporary for- 
feiture of the divine favour; but the very conftitution of his 
mind, and the purpofe for which he is placed in a ftate of 
probation, fhow that the divine favour thus forfeited can 
be recovered only by repentance and reformation. 

Widely different, however, is the cafe with re{pe& to the 


forfeiture and recovery of a free gift, to which man has no | 


natural clam. When the condition is broken on which 
Tat Chrin fuch a gift was beftowed, repentance can be of no avail ; 
died to re- it muft be either irrecoverably loft, or reftored by the mere 
deemus good pleafure of the giver. Immortality or perpetual exif- 
from the tence is a gift which upon certain terms was freely beflowed 
olaasaliis upon the human race, and forfeited by the tranfgreflion of 
the grave. ; ‘ 
their firft parent violating thofe terms. It was reftored by 
the free grace of God, who was pleafed to ordain, that 
«-fince by man came death, by man fhould alfo come the 
refurre€tion of the dead ; for asin Adam all die, even fo in 
Chrift fhall alk be made alive. “ Hence the apoltle, writing 
tothe Romans of the benefits of being the children of God, 
and joint-heirs with Chrift, fummeth up thofe benefits with 
the refurre€&tion from the dead.’ For the creature, i. e. 
* Rom. viii.mankind, was made fubje&t (fays he *) to vanity or death, 
ac—24- pot willingly, but by reafon of him who hath fubjeéted the 
fame in hope: becaufe the creature itfelf alfo fhall be deli- 
vered from the bondage of corruption into the glorious li- 
berty of the children of God. For we know that the 
whole creation groaneth, and travaileth in pain together 
until now: and not only they, but our/e/ves allo, who have 
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the firft fruits of the fpirit, even we ourfelves, proan withinn Theold 
ourfelves, waiting for the adoption, viz. the redemption of ourr P 
body (r). "That this redemption of our body 1s the cona- ee 
Sequence of the facrifice of Chrift, is tanght in the moft ex<- —y 
plicit terms in the epiftle to the Hebrews; of which the ins- 

fpired author informs us, that ‘ forafmuch as the children aree 
partakers of flefh and blood, he alfo himfelf likewife took partt 

of the fame; that throuzh death he might deftroy him thatt 

had the power of death, that is the devil; and deliverr 

them, who through fear of death were all their life-timee 
fubje& to bondage +.” | A vicarious atonement made with. t Heb. 
this view, the divines, whofe theory we are now confider-- 14; 15-9 
ing, acknowledge to be perfectly rational and confiftent with 
the ftrictelt juftice. “The law of nature (fay they §) al--§ Warby 
lows not of vicarious atonements; but ordains that. thee?”’s Dig 
man who ‘ranfgreffeth fhall himfelf bear the punifhment a 8 a 
his iniquity ; a punithment which no man deferves for thee Confer 
faults of another, unlefs he be partaker of the guilt by join-- tioxs on i 
ing in the tranfgreffion.”? And in proof of this their opinion,, 74eory g 
they appeal to the words of God himfelf, declaring to Motes, , Me al 
——‘* Whofoever hath finned againft me, him will I blot outt i 
of my hook *.”” But when the free gift of immortality wass * Eyoq) 
loft, it was with great wifdom, fay they, that God reftored! xxxii. 33 
it through a Mediator who. fhould make atonement by his: 34 
bloed for the breach of the firft covenant; fince fuch a me-- 

diation implies that the gift reftored is merely of grace, to) 

the attainment of which man could no further co-operate: 

than by his hopes and withes. 182 

To this view of redemption, and indeed to every view of! An objeg 
it which we have yet taken, an objeGtion forces itfelf uponition. | 
the mind. Throughout the New Teftament tire anp> 
IMMORTALITY are confidered as a rree giff, and called fo in 
exprefs words by St Paul*. ‘Io the {cheme under confi- 
deration it is eflential to confider them as fuch; and yet we 
know that a large price was paid for them, as St Paul like- 
wife acknowledges, when he twice tells the Corinthians that 
they were bought with a price §. 

“To clear up this matter ({ays bifhop Warburton), end 20. vii g 
to reconcile the apoftle to himfelt, who certainly was not 1837 
defective either in natural fenfe or artificial logic, let us once Obviates ; 
again remind the reader, that life and immortality beftowed 
on Adam in paradife was a rree gift, as appears from the 
hiftory of his creation. As a free gift, it was taken back by 
the Donor when Adam fell; to which refumption our origi. 
nal natural rights are not fubje&, fince natural religion 
teacheth, that fincere repentance alone will reinftate us in 
the poffeffion of thofe rights which our crimes had fufpend- 
ed. So that when this tree gift, forfeited by the fir? Adam, .. 
was recovered by the /econd, its nature continuing the fame, 
it muft fill remain a free gifi—a gift to which man, by and 
at his creation, had no claim; a gift which naturel religion 
did not beitow. But if mifled by meafuring this revealed 
my/ftery of human redemption by the feant idea of human 
tranfactions, where a free gift and purchafed benefit are com- 
monly oppofed to one another, yet even here we may be. 
able to fet ourfelves right, fince, with regard to man, the. 
character of a free gift remains to immortality refored. For 
the price paid by forfeited man was not paid by him, but: 
by a Redeemer of divine extraction, who was pleafed, by par- 

ticipating 
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(F) That by the words creature and creation the apoftle here means all mankind, and by vanity and corruption, death, 


the reader will find proved by Dr Whitby, in his note on the place, 
and that the whole creation, the Gentiles as well-as the Jews, 


with a ftrength of argument which cannot be fhaken3. 
groaned and travailed in pain together under the apprehen, 


fion of death, is apparent from the writings of Cicero, who always {eems doubtful whether death be a good or an evil; and 


frem the lamentation of 
live, ' 


Hezekiah, when defired by the prophet te fet his houfe in order becaufe he fhould die and uct 
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plogy, ticivating of man’s nature, to ftand in his fead. Hence the 
4 aud facred writers feeing, in this cafe, the perfect agreement be- 
yn. tween a Free Grrr anda PURCHASED PossRssion, call it fome- 
—/ times by the one and fometimes by the other name *.” 
iv. Leg. A reftoration to life and immortality from that, ftate of 
EF 9-ch. yneonfcioufnefls or extinGion as living agents, to which all 
mankind were doomed in confequence of the fall of Adam, 
is that great falvation which we have obtained through the 
blood of our Redeemer; and accordmg to the theologians 
whofe theory we are now confidering, it was the only thing 
in the divine intention when the promife was given to the 
firft mother that the feed of the woman fhould bruife the 
head of the ferpent. But though they contend thus earneftly 
that the death of Chrift does not operate dire@/y as an atone- 
ment for the afua/ fius of men, they admit that it does fo in- 
direétly and by neceflary confequence, fince it gives opportuni- 
ties for repentance and newnefs of life, which under the firft 
covenant they did not enjoy. Had a man under that cove- 
nant tran{greffed any moral precept, he would of courfe have 
forfeited the favour of his God, and either been {ubjeGed 
to punifhment or to a long courfe of repentance ; but fup- 
poling the efficacy of repentance under the law of nature to 
be what they fuppofe it to be, he might before it was per- 
feéted have loft his exiftence by the eating of the forbidden 
fruit ; and thus his penitence or punifhment have ended in 
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everlafting death. This can never be the iffue ‘of things 
under the new covenant, which, by the death of Chrift, {e- 
cures immortality to man, and gives to him opportunities, 
as long as he fhall be in a ftate of probation, of recovering 
the divine favour when forfeited, whether by a moral tranf- 
greffion or a temporary violation of the peculiar condition 
of the covenant.~ Hence they admit the truth of the 
apoftle’s doctrine, that we are gainers by the fall of Adam 
and the redemption wrought by Chrift ; which will appear 
when we come to confider their notions of Chriftian juftifi- 
cation. In the mean time it may be proper to obferve, that 
they confider it as no {mall confirmation of their opinion, 
that it tends to put an end to the long agitated difputes 
concerning the extent of redemption, and to reconcile paflages 
of {cripture which, on the commonly received theories 
both of Calvinifts and Arminians, feem to be at variance 
with each other. 
It is well known to be one of the fundamental do@rines of 
e Cal- the Calviniftic fehool, that none are redeemed by Chrift, 
fts effectually called, juftified, adopted, fanGtiified, and faved, 
Hit die? but the ele& only + ;’? and if the notions of redemption, 
y forthe Which, in the end of the laft century, were very generally 
onfefion embraced, be admitted as juft, it will not be ealy to over- 
aith of turn the arguments by which that do@rine is fupported. 
Church Such of them as are connected with the great queftion of 
ee eleGtion and reprobation, and enter into the decifion of it, 
| °° we have ftated in another place (fee ParpestinaTion, n° 
ws 14) 5 but it is farther argued t, that the doGtrine of univer 
ty of Di. fal redemption reflecis'‘on the wifdom, the juftice, and the 
ty, vol. power of God, and robs him of his glory. 
pek 3. "Phe {criptures affure us that all men fhall not be faved ; 
B but how can this be, if Chrift died for all, and the fcheme 
of falvation by his death was formed by infinite wifdom? 
‘fhe Arminians indeed fay, that thofe who fail of falvation, 
fail through their own fault in net performing the conditions 
required of them; but God either éneqv or knew vot that 
fuch men would not pertorm thofe conditions. . If he knew 
it not, his knowledge is limited; if he did know it, where 
was his wifdom in providing a fcheme of redeniption for 
men to whomphe was aware that it would be of no bene- 
fit? “ God, we are told, is rixhteous in all his ways and 
holy in all his works;’ but there is no righteoufnefs in 
making Chrift bear the fns of a// men, and fatter the panith- 
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‘raife it up again at the laft day.’ 
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men due to them, if any one of thofe men fhall be afterwards Theology, 
punifhed everlaftingly. If Chrift has already paid the debts oly Chai 
of the whole world, it cannot be juft to caft a fingle inhabi- ~ ¢;,5. 
tant of the world into the prifon of hell, there to be de- ue -y-ammnd 
tained till he fhall agein have paid the uttermoft farthing. 

“The Lord’s hand is not fhortened that it cannot fave ;” 

for he is and always will be the fame Almighty power that 

he was from eternity ; but if by the divine decree Chriit 

died for all men, and yet all men fhall not be faved, it would 

appear that man is mightier than his Maker! ‘The ultimate 

end of God in the redemption of man is admitted to have 

been his own glory; but if any individual of the human 

race, who was redeemed by Chrift, fhalt not be faved, God 

will fo far lofe his end, and be deprived of his glory. For, 

if this were the cafe, where would-be the glory of God the 

Father in forming a fcheme which, with refpe& to multi. 

tudes, does not fucceed ? and where would be the glory of 

the Son of God, the Redeemer, in. working out the redemp- 

tion of men who are yet not to be faved by him? and where 

would be the glory of the fpirit of God, if redemption were 

not by him effectually applied to every individual for whom 

it was wrought ? By fuch arguments as thefe do the Cal. 

vinifts oppofe the fcheme of univeral redemption, and con- 

tend that Chrift died only for: the e/ed, or fuch as fhall be 

placed on his right hand at the day of judgment. This 

notion of a limited redemption, as they think it more worthy 

of the fovereignty of God, they believe to be taught by our 

Saviour himfelf, when he faith *, * All that the Father, John vie 
gtveth me fhall come tome; and him that cometh to me, T 3740, 
will in nowife caft out. For I came down from heaven, not 

to do mine own will, but the will of him that fent me. 

And this is the Father’s will who hath fent me, that of all 

which he hath given me I fhould lofe nothing, but fhould 

The Arminians, on the other hand, contend, that it is im- sh ccatiie 
pious to limit the effeéts of Chrifl’s death to a chofen few, to the Ar- 
fince it appears from fcripture, that by the decree and in-minians he 
tention of his Father he tafted death for every man, that all, hee sag ea 
without exception, might through him obtain remiffion of ~~ 
their fins. ‘Chus our Lord himfeli told Nicodemus +, that; ohn iii, 
‘“¢ as Mofes lifted up the ferpent in the wildernefs, even fo14—18. 
mutt the Son of Man be lifted up; that who/oever believeth in 
him, fhould not perifh, but have everlafting life. For God 
fo loved the world, that he gave his only begotten Son, that 
whofoever believeth in him fhould not perifh, but have ever- 
latting life. For God fent not his Son into the world to con- 
demn the world, but that the wor/d through him might be 
faved.”” In perfect conformity with the do€trine of hie di- 
vine Mafter, St Paul teaches [, that * Chrift died for a//;+¢2 Cor. v. 
that God was in Chrift reconciling the world to himfelf, not as 
imputing their trefpaffes unto them ;’? that ‘he will have nt eek 
all men to be faved, and to come unto the knowledge of thei, 9: 
truth ;” that ‘ Chrift gave himfelf a ranfom for al/;”? and 
that ‘ Jefus was made a little lower than the angels, that 
by the grace of God he fhould tafte death for every man.’? 

The very fame thing is taught by St Peter and St John, 

when the former fays §, that “ the Lord is not willing that § 2 Peter 
any fhould perifh, but that a// fhould come to repentance ;?? "!- 9. 

and the latter |}, that “ Jefus Chrift the righteous is they ; John ii. 
propitiation for our fins; and not for our’s only, but for2. 

the whole world.” % 

Upon thefe texts, without any commentary, the Armi- 
nians are willing to reft their doctrine of univerfal redemp- * Limjorch?s 
tion; though they think that avery ftrong additional argu- Theolozia 
ment for its truth arifes from the numberlefs abfurdities ©47#/iane, 
which flow from the contrary opinion. ‘hus, fay they * Bie, Pree 


EERE 2 book 4. ch. 
the apoflles were commanded by our Saviour f to * go in- ,. 


to ail the world and preach the gofpel to every creature,’’ + St Mark 
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Theology, and all who hear it preached are required to believe it: but 
Bark em no man, as the Calvinifts themfelves confefs, can believe the 
, fan, gofpel as a Chriftian, without believing that Chrift died for 
Keun -em him ; and therefore, if it be true that Chrift died only for 
the e/edt, a great part of mankind are required to believe a 
Ne; anda falfity is made the obje€t of divine faith ! Again, 
if Chrift did not die for al/, thenno man.can be fure that he 
is bound to believe in Chrift when preached to him; nor 
can any man be juftly condemned for infidelity :. which is not 
only abfurd in itfelt, but dire€tly contrary to. what we are 
* St John taught by our bleed Lord, who affures us *, that unbelief is 
iii. 18, 19, the caufe of condemnation. Juaftly, if Chrif died not for 
arid 30. al/, then is it certain that. he cannot claim dominion over all 
in confequence of his death and-refurreion ; but St Paul fays 
+ Rom. xiv.exprefsly +, that ‘* to shis end Chritt both died, and rofe, and 
9. revived, that he might. be the Lord both of the dead and 
Living.” ‘Che Arminians acknowledge, that though Chrift 
died for all, there are many who will not be faved ; for, fay 
} Wells's they t, the death of Chrift did not literally pay the debts 
Div. Laws incurred by finners, but only obtained for them the graci- 
er. ous covenant of the gofpel, by which all who believe in him, 
Ps 3. and fincerely endeavour to work. out their own falvation 
with fear and trembling, are entitled to forgivenefs of fins 

184 and eternal life. 
Difficulties Such is the ftate of this controverfy as it was agitated 
removed by between the Calvinifts and Arminians of the laft century ; 
pie mo‘ern but the prefent leaders of this latter fchoolare of opinion, 
aTOunaNs. shat it never could have been fiarted, had not beth parties 
miftaken the purpofe for which Chrift died. It 1s not con- 
ceivable, fay they, that any thing for which the eternal Son. 
of God took: upen him human nature, and in that nature 
fuffered a cruel and ignominious death, fhall not be fully 
accomplifhed ; and. therefore, if in the divine intention he 
died to make atonement for the fins of man actual as. well 
as original, we mult of neceffity conclude that thofe for 
whom he died fhall certainly be faved. Yet we learn from 
{cripture that many fhall go away into everlafling punith- 
ment, though the fame feripture repeatedly aflures us that 
Chrift gave his life a ranfom.for a//, and that he is the pro- 
pitiation for the whole world. ‘To reconcile thefe different 
paflages of {cripture is impoffible, if we fuppofe that he laid 
down his life to atone for the edual tranigreflions of men ; 
but if the diret purpofe of the Godhead in forming this 
ftupendous plan of redemption was, that the death of Chrift 
fhould be the ranfom of all from the grave or utter extinc- 
tion, every difficulty is removed; for we know that all, the 
wicked as well as the righteous, flall through him be raifed 
to life at the laft day. That this was the purpofe for which 
he died, they think apparent from the very words quoted 
by the Calvinifts to prove that redemption was not univerfal ; 
for he declares that it was. his. Father’s will, ‘* that of alk 
which had been given him he fhould lofe nothing,’’ aot 
that he fhould fave it all from future puni/hment, but only 
that he * fhould. raife it up at the lait day.’ When St 
John calls him a propitiation for our fins, which, as we have 
feen, the divines whofe do&trine we are now ftating hold him 
to be indireétly, he does not ‘add, as in.our tranflation, for the 
fis of the whole world, but 7*1 orev rou xoe wou, for the whole 
world, which, by his death, he redeemed from that vanity 


vo &. Y, ‘Part 
and corruption under which, according to St Paul, it hacd Theoi 
groaned from the fall till the preaching of the golpel. Elenece ,.'°"° 
it is that our blefed Lord calls himfelf “the refurreétiom heh 
and the life,” and always promiles to thofe who fhould — 
believe in him that though they were dead, yet fhould theyy 
live, and that he would raife them up at the laft day. 

Among thefe various opinions relpecting the deftinatiom 
of the death of Chrift, it belongs not to us to decide. ‘Thee 
ferious reader, divefting himfel! of prejudice in favour of thee 
fyitem in whicl: he has been educated, will fearch the {crip-- 
tures, and adopt the theory which he fhall find moft-explu- 
citly taught in that. facred volume; but as in every fyfterm 4 
it is admitted, that one purpofe for which Chriit died was to 188 
redeem mankind from the everla{ting power. of the grave,, One pur 
and bring to light life and immortality, it is of the utmoltt pe i 
importance to know whether that purpofe has been fully Chat F 
attained. Death we {ee itill triumphing over all the gene--was to | 
rations of men; and as the {criptures give us no hopes off!ring tg 
being refcued from ita dominion but through the medium. ish¢ lilt 
of a refurreétion, fome fenfible evidence feems neceflary tom eal | 7 
evince that a general refurreétion fhall a€iually take place.. 
‘This we are promifed as one great benefit purchafed for us 
by the fufferings of Chrift facrificed on the crofs. And 
fince the price has been paid,'and paid thus wvifih/y, the na- 
ture of the covenant requires that the benefit fhould be as: 
vifibly enjoyed by the perion whofe fufferings obtained it for- 
his brethren. ‘¢ If the Redeemer himfelf had not been feem 
to enjoy the fruits of the redemption procured, what hopes: 
could have remained for the reft of mankind? Would not 
the natural conclufion have been, that the expedient of re- 
demption, by the death and facrifice of Jefus, had proved in- 
effe@tual ??? This is the conclufion which St Paul himfelf q 
draws; * If Chrift be not rifen (fays he *), then is our * 1 Com 


‘ preaching vain, and your faith is alfo vain; ye are yet im*Y 15 


your fins. ‘Then they alfo, who are fallen afleep in Chritt, 
are perifhed—«7r0evlo—are loft, as if they had never exilt- 
ed. But now (adds he) is Chrift rifen from the dead, and 
become the firft fruits of them that /lept. For fince by man 
came death, by man came allo the re/urredion of the dead : 
For as in Adam a// die, even fo in Chrift thall all be made 
alive?’—So neceflarily conneéted, in the opinion of the 
apottle, is the refurrection of Chrift with the very efience of 
Chriftianity +. t ee 

Though we have in. another place (fee RESURRECTION, ,, 95. 4 
n° 50.) ftated {uch arguments for the truth of this funda- pcgion. 4 
mental. article of our common faith, as muft carry convic- 
tion to every mind. capable of eftimating the-force of evi- 
dence ;. yet as attempts are daily made, fometimes openly 
and fometimes with the moft infidious art, to propagate in 
this nation the French do¢trine concerning the eternal fleep 
of death (c), we truft that we fhall not trefpafs on the 
ferious readér’s patience if we here refume the fubject, and 
endeavour to fhow that it was abfolutely impoffible for the 
apoftles to perfuade the world, or to think of perfuading the 
world, that their Mafter rofe from the dead, if his refurrec- 
tion was not real. 

In the article Mrracuz *, we have faid, that ‘ the very * yol-¥ 
refolution of the apoftles to propagate the belief of falle mi-p. 173.) 
racles in fupport of {uch a religion as that which is taught 

in 


(c) Once we intended (fee Vol. XVI. page 140. note 4) to notice in this place fome of the moft recent of thofe 
attempts, and to expofe them to that indignation with which, we truft, the good fenfe of our countrymen fhall alway treat 
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fuch fophittical reafonings as have'no other objeét than to diminifh the fum of human happinefs. On matyrer reflection, 
however, it feems more expedient to ffate one decifive argument for the refurre€tion of Chrifl, which may be fafely 
oppofed to any new fophifms of our. minute philofophers, when thofe which are at prefent in fafhion fhail have funk 
through their own weaknefs into oblivion, or quietly retired with their authors to that place “ Where ‘Lindal dittates and 


Silenus {mores.”’ Daunciad. 


Part If. T Hos oO 
Mheology, in the New T’efament, is itfelf as great a miracle as human 
. Pa imagination can eafily conceive”? We fhall illuftrate this 
on, * pofition by the refurreétion of Jefus, which we are to fup- 
_pofe the apoftles refolving to publifh as an unqueftionable 
f2ét, whilft they were conicious that they themlelves ftole 
the body from the fepulchre, and faw it in their cultody 
under the dominion of death. On fuch an enterprife they 
could not enter without much deliberation; and we may 
conceive him, to whom the thought of propagating this fable 
firft occurred, addreffing his companions in fome fuch terms 

189 a8 the following :— 
he truth “ The Mafter whom we ferved is now no more, and the 
se magnificent hopes which we had formed with refpect to him 
nonftrated, 224 to ourielves are blated by his death. ‘Ihe time which 
“he fixed tor his refurre€tion is pafled; and it is folly’ to 
cherifh any expectation of that event, as we fee his body 
which we'ftole a prey to corruption. We mufl therefore 
either feparate and return to our former profeffions, the 
ebicurity of which will {creen us from the difgrace of having 
been deceived ; or, remaining united, take the generous refo- 
lution of fupporting our glory, by faying to every body,that 
our Mafter is rifen from the dead, and is the true Mefliah 
expected by our nation, and foretold by the prophets. To 
| return to our profeflions would be cowardly and mean; to 


propagate the ftory of the relurrection will be attended with 
infinite difficulty and danger; but_to defpife danger and to 

x 
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conquer difficulties, is worthy of great fouls {uch as ours ; 
and therefore I take it for granted that this is the part which 
you have all refolved to att. 

“To fucceed in our glorious enterprife, it will be abfolute- 
ly neceffary to admit into our moft fecret counfels, not only 
the feventy difciples whom our Lord fent before him, in 
pairs, into every city and place which he vifited *, but allo 
: that crowd of woment who followed him from Galilee, were 
visa) Pietent at his crucifixion, and vifited his fepulchre 5 for all 
56. St Lukethele perfons are fo intimately acquatted with every circum- 
xxiii. 55,  ftance of his life and death, that they have it in their power 


6. xxiv. 1 completely to defeat our project in fpite of our utmoft art 3 
p12. 


2 St Luke 
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and that power, it cannot be doubted, they will exert, unlefs 
admitted to fhare with us the glory of deceiving the world. 
"The taf which they and we have to perform is no ordinary 
one; for we mu all fpeak the fame things, and things 
which each of us knows to be falfe. Yet we muft advance 
them with an air fo intrepid as to remove fufpicion, and be 
able to bury in profound fecrecy the refolutions which in 
| concert we take to-day. : 
‘s No truth can be fo deeply impreffed upon our minds as 
that our Mafter continues under the dominion of death; and 
we all know that truth ftands fo ready at the door of the 
lips, that the greateft liar among us has hitherto uttered a 
| thoufand truths for one falfehood (4) 3. but henceforth, on 
| this. moft interefling fubjeét, we mut never let a fingle 
| truth efcane us either in our moft unguarded moments or 
: when put to the torture ; for all will be loft, if any one per- 
fon in whom we may place confidence {hall reveal to cu 
: enemies what fhould be known to ourfelves alone, It is 
therefore neceflary to forefee all that is capable of extorting 
fecrets from fuch perfons as are not like us proof againtt 
every thing. We fhall be expofed to much bad treatment, 
to prifons, to fevere examinations, to death itfelf, and even 
to the mof cruel and. lingering kinds ot death, fufficient to 
fhake any but, the moft: invincible . refolutions. All this 


mo 7: 477 
fhould be forefeen, and muft be defpifed by every perfon Theology; 
among us, man and woman! a ened 
«“ But I mutt forewarn you, that under the greateft tortures Nea 
we are not to hope for the fmalleft fupport from the tefti- Ken ed 
mony of a good confcience and the profpect of a future re- 
ward ; forthe very cruelleft of our iufferings will arife from 
the remorfe of confcience, unlefs we fortify ourfelves avainft 
it by the moft determined refolution. Others have indeed 
been wonderfully fupported under violent and tedious fut- 
ferings, by the internal perfuafion that they fuffered for 
truth and righteoulnefs fake ; but as we are called upon to 
give new proofs of courage by fuffering for what we know 
to be an impious falfehood, every reflection which tended to 
fupport them will torment us, and tempt us, in the moft 
forcible manner, to betray our caufe: Fromthim, for whom 
we are to fuffer and be facrificed, we have nothing to ex- 
pect ; for fince he could neither refcue himfelf from the 
violence of his enemies, nor fulfil his promife of rifing frona 
the dead, it would be madnefs to fuppofe that he will de- 
liver us from our perfecutors, or afford us the {malleft con- 
folation when finking under the cruelleft tortures which ma- 
licious ingenuity can myent. He was a deceiver, and has 
deceived us. He promifed, a few hours before he was 
taken, that he would rife from the dead and go before us 
into Galilee; but God has ordered things otherwife ; and as 
he is {upreme Lord, we are not to found his judgments, or 
even to think too much of them, 
_ You feem aftonithed at this counfel! It is-‘aew indeed, 
but neceflary; and neceflary to fuch a degree, that all our 
defigns will prove abortive if we fuffer the tear of God to 
get poffeffion of our minds, and make us timid and pufilla- 
nimous in the teftimony which we are determined to give 
againft him, by maintaining that he taifed from the dead a 
man whom he has without doubt condemned as an ufurper 
of the glory which was not his due. Such affertions in 
favour of falfeshood will no doubt coft us fomething in the 
beginning ; but we muft endeavour to make ourfelyes as ea- 
fy as we can, by imprinting ftrongly on our minds how glo» 
rious and difinterefted it will be to fuffer without hope ei- 
ther from God: or man, and even with the certainty ‘of be- 
ing punifhed both by. God and man, not only in this life, 
but eternally in the next, if there be another, For let me 
not attempt to conceal from you, that prefent and future 
mifery muft be our inevitable portion; and that we mult 
therefore become inacceffible to fear, even to fuch fear as 
religion itfelf' ought to infpire, or return ignobly to our 
nets and boats ; there is abfolutely no other alternative. - He 
whom we lament has not only affumed openly the charac- 
ter of the Meffiah, but has dared even. to call himfelf the 
Son of God; and thongh we have feen- him ready to be 
ftoned for thefe pretenfions, and cannot doubt but that God 
was highly provoked at them, we muft,in defiance of the 
divine vengeance, undertake to make them good, or at leaft 
cauie him to be worfhipped as the Son- of Gol; whom to 
our own knowledge God has exprefsly difavowed. ‘This 
might frighten timid and vulgar fouls; but we mult have 
none fuch among us. All the,men and women of our com- 
pany mnft be capable of bravin Omnipotence, and of de- 
riving new viour and refolution from. the profpect of unin- 
terrupted mifery, 
‘¢ Tet us now confider how this great defie nis to be carried 
into execution; for it would be the excefs of folly to enter 
upor 
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(u) To the moft illiterate fifherman of Galilee this muft have been known as a fad? ; for no man can {peak an intelli. 


gible fentence without uttering a truth or a 
he cither utters or intends to utter a falfehood, 
Mezrapaysics; n° 1355 Sc 
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falfehood, and furely every 
How he muf neceflarily de fo, we have shown in another. place. 


man fpeaks a thoufand fentences for one in which 
Bees as 


Part | 
«« We have hitherto believed that the religion of our fore. '!'Thealog 
fathers is true, and was given by God to Mofes. It is cer. nmore pee 
ae ; : liiarly Ch 
tainly the mot ancient, the moft authorized, the pureft res" 9i.,, 
ligion in the world ; and the only one founded on divine re- . 


Theology, rpon it without preparing the means of fuecefs, Firl of 
amore pecu- 


adel all, we will draw up together a hiftory of the pretended 
4 <7 ry ro ‘a rr 

He apparitions of our common Matter. ‘Thofe who have the 
Lemeraeme Deft inventions fhall be employed in it; the reft of us. fhall re- 


vife and corre&t the work; and all muft ftrongly imprint on 
their memories the pretended faéts and difcoveries which 
fhall be agreed upon; becaufe we maft never think of re- 
trating, and the leaft contradi€tion in our evidence would 
be of fatal confequence (1). ‘J’o this labour we muft join 
another, which requires more knowledge of the Scriptures 
than we poffels ; but we will {upply our deficiencies by ftu- 
dy. Our rulers, and indeed our countrymen in general, -ex- 
pet that the Meffiah fhall be a great and invincible hero ; 
that he fhall deliver his country from the dominion of the 
Romans; that he fhall conquer all nations, and eftablifh on 
earth an univerfal monarchy, of which Jerufalem is to be the 
capital. As fuch (they fay} he is foretold by the prophets; 
but the perion whom we mean to impofe upon them as the 
Meffiah, exprefsly difclaimed all worldly greatnefs, and made 
the fufferings of himfelf and. his followers -one teft of the 
truth of his. pretenfions to the character which he affumed. 
Some of the moft {ubtile among us therefore muft carefully 


examine the books of Mofes, the Pfalms, and the Prophets, 


and wreii all the prophecies of the true Meffiah in favour of 
him whom we know to be an impoftor. ‘f'he enterprife, 


as it is diretly oppofed, not only by truth, but alfo by all’ 


the prejudices and hopes of the nation, is indeed bold: 
but what is the whole of our defign but the excefs of bold- 
nefs? 


velation, or that boatts of fucha foundation. But if we are 
to preach to the whole world, that our Mafter, whom we 
know to be an impoftor, is the true and only Mefliah; and 
if we are to apply to him prophecies which have another 
object, we mutt neceflarily defpife this moft ancient religion, 
which our fathers and we. have hitherto deemed divine and 
incontrovertible ; and this is the ultimate point to which it 
has been my aim to bring you. I defire not that you fhould 
confent immediately, for to abandon one’s religion is a thing 
which fhould not be done without maturely weizhing the 
confequences ; but what I defire is, that you will diligently 
compare all the parts of the plan which I have fuggefted to 
you, examine their ftri€t and neceflary union, and fatisfy 
yourfelves completely, that we muft adopt the whole or re- 
je the whole; for it is obvious that modifications and ex 
ceptions are here abfolutely impoffible. 

** T hope you will not deliberate long on my propofal ; 
for we fhall have much to do after your refolution is form- 
ed, and the time in which I propofe .to concert and fintfh 
the whole fcheme is very fhort. We have but the interval 
betwixt the prefent moment and the teaft of Pentecoft in 
which to prepare the order of falfe apparitions, and fix it 
in the memories of our numerous coadjutore, male and fe- 
male ; ‘to ftudy in the Scripture all that relates to the Mef- 
fiah ; to form the plan and adjuft the parts of a new reli- 


gion ; 


_— 


(1) Deiftical writers have laboured ftrenuoufly, though in vain, to find fuch contradi@ions in the different accounté 
of the circumftances attending the refurre€tion as may difcredit the evidence of the evangelifts to the principal fa@.— 
‘This gave occafion to Mr Weft’s admirable Od/ervations on the Refurrediion; and were there any candour or modefty 
among our minute philofophers, the appearance of that book would have filenced them for ever. This, however, it 


has not done. The old cavils have, without the leaft notice of Mr Weft, been again ~brought forward by ‘Thomas 


Paine, and again obviated by the Bifhop of Landaff in his mafterly Apology for the Bible. “ If the writers of the Go 
{pels (fays Paine) had gone into any court of juftice to prove an a/i (for it is of the nature of an alibi that is here at- 
tempted to be proved, namely, the abfence of a dead body by fupernatural means), and had given their-evidence in the 
fame contradictory manner as it is here given, they would have been in danger of having their ears cropt for perjury, and 
would have juftly deferved it.” In reply to this impious farcafm, the right reverend apologift thus addreffes its author ; 
“« As we cannot have this viva voce examination of all the witneffes, let us call up and queftion the evangelifts as witnefles 
to a {upernatural alibii—Did you find the fepulchre of Jefus empty? One of us atually faw it empty, and the reft heard 
from eye.witnefles that it was empty.—Did you, or any of the followers of Jefus, take away the dead body from the {e- 
pulchre ? All anfwer, No.—Did the foldiers, or the Jews, take away the body ? No.—How are you certain of that ? Be- 
caufe we faw the body when it was dead, and we faw it afterwards when it was alive-—How do you know that what 
you faw was the body of Jefus? We had been long and intimately acquainted with Jefus, and knew his perfon perfely. 
-——Were you not affrighted, and miftook a fpirit for a body? No; the body had flefh and bones; we are fure that it 
was the very body which hung upon the crofs, for we faw the wound in the fide, and the print of the nails in the hands 
and feet.—Avnd all this you are ready to fwear? We are; and we are ready to die alfo, fooner than we will deny any 
part of it.—This is the teftimony which all the evangelifts would give, in whatever court of juftice they were examined ; 
and this, I apprehend, would fufficiently eftablifh the alibi of the dead body from the fepulchre by fupernatural means.”’ 

*¢ The book of Matthew (fays Paine) continues its account, that at the end of the Sabbath, as it began to dawn, to- 
wards the firft day of the week, came Mary Magdalene and the other Mary to fee the fepulchre. Mark fays it was 
fun-rifing, and John fays it was dark. Luke fays it was Mary Magdalene, and Joanna, and Mary the mother of James, 
and other women, that came to the fepulchre. And John fays that Mary Magdalene came alone. So well do they agreé 
about their firft evidence ! they all appear, however, to have known moft about Mary Magdalene ; fhe was a woman of a 
large acquaintance ; and it was not an ill conjecture that fhe might be upon the ftroll.” 

*¢ This (replies the Bifhop) is a long paragraph, and I will anfwer it diftin@ly : Firft, There is no difagreement of 
evidence with refpect to the time when the women went to the fepulchre ; all the evangelifts agree as to the day on 
which they went; and as to the time of the day, it was early in the morning : what court of juftice in the world would 
fet afide this evidence as infufficient to fubftantiate the faét of the womens having gone to the fepulchre, becaufe the 
witnefles differed as to the degree of twilight which lighted them on their way? Secondly, There is no difagreement of 
evidence witlt refpeét to the perfons who went to the fepulchre, John ftates that Mary Magdalene went to the fepul- 
chre ; but he does not ftate, as you make him flate, that Mary Magdalene went alone ; fhe might, for any thing you have 
proved or can prove to the contrary, have been accompanied by all the women mentioned by Luke. Is it an unufual 
thing to diftinguifh by name a principal perfon going on a vifit or an embafly, without mentioning his {ubordinate atten- 
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wien s to efface in our mind all traces and ideas of the an- 
cient one; and to fortify ourfelves againft our prejudices, 
our fears, and our worldly interefts: for we muft get quit 
of all thefe, fince we are going moft generoufly to tenounce 
all the goods of this life, and all the hopes of the next.— 
What makes me choofe the feaft of Pentecoft for our firft 
public appearance in our new. capacity, is the great con- 
courfe of people from all nations which will be then at Je- 
rufalem ; for it will be a favourable opportunity to preach 
to them the refurrection of him whom our rulers have cru- 
cified, and by their means to {pread the news quickly over 
the whole world. We are ignorant indeed of foreign 
tongues, and we are without interpreters ; but our prefence 
will fuffice. Some will comprehend by figns what we would 
fay to them, and others, who hear and underftand our lan- 
guage, will aflit them. We cannot, it is true, work a mi- 
racle ; but was there ever fuch a miracle thought of as our 
daring to refift all that is mighty and refpeGtable in our na- 
tion? ‘I'here would perhaps be more prudence in not ap- 
pearing altogether; and as we have nothing extraordinary or 
diving to command refpe€t, nor any protection to hope from 
God or man, in not expofing ourfelves in a body on the 
firit day of our enterprize; but in a defign like ours, fin- 
gular in its whole nature, and contrary to common rules, 
of what ufe would prudence be? I am fure that with our 
Galilean pronunciation, and with the goodly appearance 
that we fhall make in our fifhermens garments, we fhall 
perfuade a multitude of people. Nay, fo confident am I of 
aur fuceefs, that I include in my delign not only Judea but 
all the nations upon earth. Noor fhall I be difcouraged by 
the diverfity of religions, manners, and tongues, which pre- 
vail in the world ; be affrighted by the hoftile power of all 
mankind ; or have my zeal in the leaft abated for him who 
hath deceived us, by the improbability of being able to 
make the Gentiles, who know nothing of the Scriptures or 
the Meffiah, adore as the Son of God the man whom the 
Jews have crucified as an impoftor. 

“¢ In the mean time, it will be proper to accuftom. our- 
felves to the moft inhuman fpeétacles, in order to, arrive by 
degrees at fuch a hardnefs of heart. as nothing can be fup- 
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pofed to move. You may depend upon it, that’ we fhall fee Theology, 


i e pe ‘ more pecu- 
multitudes of people, feduced by our difcourfes, proferibed, larly Pate 


banifhed, thrawn into dark prifons, torn in pieces by en- 
gines of torture, condemned to wild beafts, to the fire, 
to the moft thameful and ‘infnpportable punifhments, for 
preaching with us the refutreGtion of Jeius. Now, as we are 
all by nature inclined to compaffion, we might be tempted 
to relieve them from fuch exquifite mifery, fince we could 
effeQually doit by a fingle word; but this word, which 
would difcover the whole myftery, muft never flip from our 
mouths. There muft not be fo much as one figh or one 
groan to betray us. Inftead of unfeafonably reproaching 
ourfelves with our impolture by which we deceived them, 
we mutt applaud ourfelves for their feduGion ; we mutt place 
our own joy in their wretchednefs; and we muft not be 
afraid to henour, and caufe them to be honoured, as illuftri- 
ous witneffes of the truth, thouch we know them to be on- 


ly martyrs to our hypoerify, and to their own facility in be- 
heving falfehood *.”” 


ceive the world with refpeét to the refurreétion of their Ma- 


grow gradually out of the joint deliberations of the whole 
body, or was completely digeited, as we have fuppofed, by 
one of the number, and implicitly adopted by the reft: it 
is enough that every circumftance which we have mention- 
ed muft have occurred to them, and that every refolution 
muft have been unanimoufly adopted which we have made 
to flow from the mouth of this daring orator. But furely 
the bare recital of fuch an oration is fufficient to fhow the 
impoflibility of carrying into effe@ fo abfurd, fo horrible, 
and fo impious a meafure—a meafure diametrically oppo-- 
fite to all the principles and motives of human aétions. 


Archbifhop King has fuppofed *, thatthe human will is* Origin of* 
a faculty diftin@ from the underftanding and the appetites; Boil, a 
that activity is effential to it; and. that previous to an elec- mee mar ie 
He thence. @. 3. and 


uon formed, it is equally indifferent to all objects. 
infers, that a man may choofe, and even take delight in, 4. 
what is not naturally agreeable to any of his appetites; be- 

caule 


nena eee 


dants? Thirdly, In oppofition to your infinuation, that Mary Magdalene was a.common woman, I’ wifh‘it to.be confi- 


dered whether there is any {criptural authority for that imputation ; and whether there be or not, 
@ repentant and reformed woman ought not to be efteemed an improper witnefs of a fac. 
adopt concerning her is nothing le{s than an illiberal, indecent, 


bertine, and intolerable in. your’s. 


“ The book of Matthew (continues Paine) goes on to fay : * And behold there was an earthquake, for the angel of 
the Lord defcended from heaven, and came and rolled back the ftone from the 


books fay nothing about any earthquake.’-What then 


I-muft contend, that 
Lhe conjecture which you 
unfounded calumny, not excufable in the mouth ‘of a li- 


Ge 
er 


door, and’ fat upon it ;—but the oth 


? does their filence prove that there was none ?—* Nor about the 


angel rolling back the ftone and fitting upon it.’—-What then ? does their filence prove that the {tone was aot rolled back. 


by an angel, and that he did not fit upon it ?—* And according to. their 


aecounts there was-no angel fitting there.’ —This 


conclufion (fays his Lordfhip) I muft deny ; their accounts do not fay there was no angel fitting there at the time 


that Matthew fays he-fat upon the ftone. They. do not deny the fad, 


they timply omit the mention of it; and they all 


take notice that the women, when they arrived at the fepulchre, fonnd'the ftone rolled away: hence itis evident that the 
fione was rolied away defore the wemen arrived at the fepulchre; and the other: evangelilts, giving an account.of what 
happened to the women wéen they reached the fepulchre, have merely omitted giving an account of a tranfaétion previous 


te their arrival. Where is the contradiGtion ? 


What fpace. of time intervened between the relling away the ilone and 
the arrival of the women at the fepulchre, is nowhere mentioned ; but it.certainly was 


lonz enough for the angel to have 


changed his pofition ; from fitting on the outfide he might have entered into the fepulchre ; and another angel might have 
made his appearance, or, from the firft, there might have been two, one on, the. outfide rolling away the {tone,.and the 


other within. 
and both fitt 


Luke, you tell us, ‘ fays there were. two, and they. were both ftanding ;. and John fays there were two, 
fitting.’ It is impofftble, I grant, even for an angel to be fitting and ftanding at the fame infant of time ; but 


Luke and John do not {peak. of the fame inftant, nor of the fame appearance.—Luke fpeaks of the appearance to: all the 


women ; and John of the appearance to Mary Magdalene alone, 


John had left it. 
grounded on this. miflakee«that the. angels 
individuals.’” 


who tarried weeping at the fepulchre after Peter and 


But I forbear miaking any more minute remarks on till minuter objections, all of which are 
were feen at one particular time, in one particular. place, and. by the. fame 


and wena peed 


* See the 
This is a faithful view of the outlines of that plan which oie 
= ; . of the Ghri= 
muft have been formed hy the apottles, if they intended to de lian Religion 
2 oh tranflated by- 
fter. It is of no confequence to the argument whether it dr Laity. 


py 5 : : 
A O G X; : Ps rt T 
all that are in the graves fhall hear his voice, and fhall come *'Theolog 
forth; they that have ‘done good unto the refurrection og more peg 


Qe -f ‘ 
HOO . i H E 0 
Vheology, éaufe when the choice is made, a telation is formed between 


Tore pecu- . ‘ eae 2 - * eine 
Pecu- the will and the objet of choice, which, from being origt- ay : 
litarly Ch 


Lette pmo 


# x Cor. 
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Hence we jn Chrift are not loft, 


of our own 
-gefuxection. CAMe 


ay ee nally indifferent, now becomes 2 favourite objet. But nél- 
ther his Grace, nor any other aflerter of human liberty, has 
ever affirmed ot fuppofed, that any man or body of men 
could deliberately choofe evil for its own /ake, or enter 2€a- 
Joufly upon a tediots and difficult enterprife, from whith 
no good could poffibly arife, and from which unmixed mifery 
‘was clearly forefeen as the neceffary refult of every flep of the 
progrefs. Such, however, mutt have been the choice and 
‘the condaét of the apoftles, when they refolved to preach a 
new religion founded on the refurreGtion of Jefus, if they 
did not certainly know that Jefus had rifen from the dead. 
And this conduct muft have been adopted, and in oppofition 
to every motive which can influence the human mind; have 
been perlevered in by a great number of men and women, 
without the fialleft contradi@tion having ever appeared im 
the various teftirnonies, which at different times, and under 
the cruelleft tortures, they all gave to a variety of circuim- 
flances, of which not one had its foundation in truth. He 
who can admit this {uppofition, will not furely objet to the 
incredibility of miracles. ‘Uhe refurreCtion of aman from 
the dead is an event fo different indeed from the common 
courfe of things, that nothing but the moft complete evi- 
dence can make it an objeét of rational belief; but as the 
refurreétion of Jefus has always been faid to have had God 
for its Author, it is an effet which does not exceed the 
power of the caufe affigned, and is therefore an event pof- 
{ible in itfelf and capable of proof. It isa deviation from 


the laws-of nature, but it is not contradictory to any one of 
thofe laws. 

That a great number of men and women fhould delibe- 
rately form a plan of ruin and mifery to themfelves, with- 
out a profpect of the {malleft advantage either in this world 


or in the next, is as different from the common courfe of 
things as the refurreétion from the dead ; and therefore in 
itfelf at leaft as great a miracle: but that they fhould per- 
fift in profecuting this plan in the mid& of torments; that 
they fhould fpread themfelves over the whole world, and 
everywhere publifh a number of falfehoods, without any 
‘one of them contradicting the reft ; that truth fhould never 
efcape them either in an unguarded moment, or when ling- 
ering on the rack, and yet that all their lies fhould be in 
perfect agreement with each other; that they fhould every 
one of them court fufferings for a perfon whom they knew 
to be an impoftor ; that not one of the number—jnot even 
a fingle woman—fhould have fo much compaffion for a fel- 
Jow-creature, as to relcue him from the flames by confeffing 
a truth which could injure nobody ~ not even the fuffering 
deceivers themfelves ;—all this is not only different from the 
common courfe of things, but direétly contrary to the moft 
known laws of nature, and is therefore not miraculous, but 
‘may be pronounved impoffible. Yet this impoflibiliry we 
muft admit, or acknowledge, that as “ Chrift died for our 
fins, according to the Scriptures, and was buried; fo he rofe 
again the third day according to the Scriptures ; that he 
was feen of Cephas, then of the twelve; after that of above 
five hundred brethren at once ; after that of James ; then of 
all the apoftles; and that he was laft of all feen of St 
Paul *,”” who was-converted by the vifion to preach the 
faith which till then he had perfecuted. 

Thus are we aflured, that “ thofe who have fallen afleep 
fince he is rifen from the dead, and 
are affured 4 ..ome the firt fruits of them that flept. For fince by man 
death, by man came alfo the refurreGtion of the dead. 
For as in Adam all die, even fo in Chrift fhall all be made 
alive. But every man in his own order: Chrift the firft- 
fruits, afterwards they that Thrift’s at his coming; for 


4 


190 


aKa 


ehh 


’ nation *. 


life. and they'that have’done evil to the refurrection of dam- 
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% 9 ftian. 
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Our bleffed’ Lord having converfed familiarly with the * 1 Cor. 


éleven apoftles for forty days after his refurre€tion, inftruc-**%- 20—: 


aand St Jol 


ting them in the things pertaining to the kingdom of Godjv 
; : WH. 20, 25 


having extended their authority as his minitters, by giving 
them a commiiffion to teach all nations, and make them his 
difciples, by baptizing them in the name of the Father, and 
of the Son, and of the Holy Ghoft ; and having promiied 
them power from on high to enable them to dilcharge the 
duties of fo laborious an office—led them out as far as Be- 
thany, that they might be witneffes of his afcenfion into 
heaven. ‘* When they therefore were come together, they 
afked of him, faying, Lord, wilt thou at this time reftore 
again the kingdom to Ifrael ? And he faid, it is not for you 
to know the times and the feafons, which the Father hath 

ut in his own power. But ye fhall receive power after that 
the Holy Ghoft is come upon you ; and ye thall be witnefles 
unto me, both in Jerufalem, and in all Judea, and in Sama- 
ria, and unto the uttermoft parts of the earth. But tarry ye 
in the city of Jerusalem, until ye be endued with pewer from 


. 


on highs and he lift up his hands and bleffed them} and it 


came to pafs while he bleffed them, he was parted from them, 

and a cloud’ received Kim out of their fight. And while 

they looked ftedfaftly towards heaven, as he went up, be- 

hold, two men ftood by therm in white apparel ; who allo 

faid, ye men of Galilee, why ftand ye gazing up into hea- 

ven? ‘his fame Jefus, who is taken up from you into hea- 

ven, fhall fo come, in like maniier as ye have feen him go 

into heaven. And they werfhipped him, and returned to ; 

Jerufalem with great joy §.” 16 St Luli 
That our bleffed Lord afcended into heaven, will hardly xxiv. 494 

be denied in the prefent age by any one who admits that he 53. and 4 

rofe from the dead. The afcenfion was indeed the natural *)"°* 6 

confequence of the refurre@tion ; for we cannot fuppofe that “yor 

a man would. be called back from the grave to live for ever Proofs of 

in a world where all other men fall in fucceffion a prey to Chrift's¢ 

death. ‘The purpofe for which he died was to recover for Cenfion. @ 

the defcendants of Adam every privilege which they had 

forfeited through his tranfgreffion ; and if, as has been ge- 

nerally believed, mankind were by the terms of the firft co- 

venant to enjoy eternal life in heaven, fome proof was necef- 

fary that Chrift by his death and refurreGtion had opened 

the kingdom of heaven to all faithful obfervers of the terms 

of the fecond. Hence it was prophefied § of the Meffiah, 

‘ : . f § Pf. Ixy 

in whom all the nations-of the earth were to be bleffed, that y.. cx, 

“ he fhould afeend on high, lead captivity captive, and fit Micah if 

on the right hand of God until his enemies fhould be made!3-, 

his footfteol.”? It was therefore of the greateft importance 

to the apoftles to have fuificient proof of their Mafter’s ex- 

altation to the right hand of the Majefty on high ; for other- 

wile they could neither have looked for an entrance into heaven 

themfelves, by a new and living way, as the author of the. 

epiftle to the Hebrews expreffes it, nor have preached Jefus 

as the Meffiah promifed to their fathers, fince they could 

not have known that in him thefe prophecies were fulfilled. 

But the proof vouchfafed them was the moft complete that 

the nature of the thing would bear. The fpectators of the 

afcenfion were many; for, according to the hiftory of. St 

Luke*, thofe who returned from the Mount of Olives to# 4 ass 

Jerufalem, and prepared themf{elves tor the coming of ther2—s6.) 

Holy Ghoft, were in number about fix feore; and'to fuch : 

a cloud of witneffes‘the evangelift would not have appealed, 

had not the fa@ he was recording been very generally 

known. Yet thefe were perhaps but part of the witnefles ; 

for fince Chrift-had told to -his difciples that he was to af- 
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God, and that he was going to preparea place for them, 
that where he is there they might be likewife ; we can hard- 
ly doubt but that all who believed in him as the Redeemer 
of the world, would take care to be prefent, not only to 
view their Mafter’s triumph over all his enemies, but alfo 
to have a fight of that glory which awaited themfelves. It 
was on this occafion probably that he was feen after his re- 
furreétion by above five hundred brethren at once, of whom 
the greater part were alive at the writing of St Paul’s firft 
epiltle to the Corinthians. 

But though fuch multitudes of people faw Jefus lifted up 
from the maunt, and gradually vanifh out of their fight, 
fome other evidence feemed neceflary to certify them of the 
place to which he had gone. ‘Two angels therefore ap- 
pear, and atteft what human eyes could not fee, but what 
was indeed the confequence ef what they had feen. They 
atreft that Chrift had afcended to heaven, not to defcend 
again till the laft day ; and furely, with refpe& to this point, 
the citizens of heaven were the moft unexceptionable wit- 
nefles. We mutt therefore acknowledge and confefs, againft 
all the wild herefies-of old (x), that Jefus Chrift the Son of 
God, who died and rofe again, did with the fame body and 
foul with which he had lived upon earth afcend up “ into 
heaven, there to appear in the prefence of God for us *.” 
Having in the outward tabernacle of this world ence offer. 
ed up himfelf a pure and perfect facrifice for the expiation 


- of our fins, he entered within the veil into the mott holy 


place, there to prefent his blood before God himfelf, in or- 
der to obtain mercy for us, and reftore us to the Divine fa- 
vour. So that, ‘ if any man fin, we have an advocate with 
the Father, Jefus Chrift the righteous, who is the propitia- 
tion for our fins, and not for ours only, but alfo for the 
fins of the whole world; and he is able te fave to the utter- 
moft thofe that come to God by him, feeing he ever liveth 
to make interceffion for us.’? ‘* Seeing then that we have 
a great high-prieft, who is paffed into the heavens, Jefus the 
Son of God, we may through him come boldly unto the 
throne of grace, that we may obtain mercy, and find grace 
to help in time of need.”? 

But it is not the office of a prieft only that our Lord 
difcharges in heaven; he is reprefented as fitting on the 
right hand of God, to denote that regal authority with 
which he is new vefted; “ angels, and authorities, and 
powers, being made fubje& to him {.” Hence it is, that 
after his refurreétion, he faid of himfelf +, “ all power is 
given unto me in heaven and in earth ;” for, as St Paul in- 
forms us {, ** becaufe he humbled himfelf and became obe- 
dient unto death, even the death of the crofs, therefore 
God hath highly exalted him, and given him a name which 
is above every name ; that at the name of Jefus every knee 
fhould bow, of things in heaven, and things in earth,. and 
things under the earth.” And this fubmiffion is due to 
him, becaufe “ God raifed him from the dead, and fet him 
at his own right hand in the heavenly places, far above all 
principalities and powers, and,might, and dominion, and 
every name that is named, not only in this world, but alfo 
in that which is to come; and hath put all things under 
his feet, and gave him to be head over all things to the 

Vou. XVIII. Part IL. 
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church *.”? 
as it had not a beginning, can never have an end: but the 
dominion, of which the apoftle ia here treating, was con- 
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As God, Chrift poffefled a kingdom, which, Theology. 


more pecue 
liarly Chri- 
ftian. 


ferred upon him, as the mediator of the new covenant, and ——\—— 
will no longer continue than till his enemies fhall be fub- * Eph. 
dued ; for we are told, that ‘*he muft: reign till he hath* 7% kes 


nit all enemies under his feet; and that the laft enemy 
which hall be deftroyed is death.” ‘ He will ranfom his 


fubjects from the power of the grave; he will redeem them _ 


from death. O death, he will be thy plague; O grave, he 
will be thy deftru@tion {.”’ 


fhall return to life, and death fhall be fwallowed up in vic- 
tory. ‘ ‘Then cometh the end, when the office of mediator 
ceafing, he fhall have delivered up the kingdom to God, 
even the Father, when he fhall have put down all rule and 
all authority and power. For when all things fhall be fub- 
dued unto him, then fhall the Son alfo himfelf. be fubje& 
unto him that put all things under him, that God may be 
all in all ||.” 


of being vetted with fupreme power, and made head over 


The trumpet fhall found, the t, Hofea 
‘graves fhall be opened, all the fons and daughters of Adam *"* 4 


{ 1 Cor. 
Ve 24-—— 


The firft confpicuous proof which our bleffed Lord gave sg, 
194 


all things to the church, was on the day of Pentecoft. Defcent of 


He had told the apoftles that he would pray the Father to ape 


Holy 


4 ‘ : Ghoft o 
give them another comforter, who fhould abide with them the dpe! 


for ever, even the Spirit of truth, which fhould teach them ftles. 


all things, and bring all things to their remembrance which 
he had faid unto them. He had affured them, that it was 
expedient for them that he himfelf fhould go away; “‘ for 


if I go not away (faid he t), the Comforter will not come ¢ John xvi. 


unto you; but if I depart, I will fend him unto you.” At?’ 


his laft interview with them, juft before his afcenfion, he 
had defired them to tarry at Jerufalem till they fhould be 
endued with power from on high, before they entered 
upon their great work of converting the nations. 'Thefe 
promifes were amply fulfilled; for “ when the day of Pen- 
tecoft was fully come, they were all with one accord in 
one place. And fuddenly there came a found from hea- 
ven as of arufhing mighty wind, and it filled all the houfe 
where they were fitting. And there appeared unto them 
cloven tongues, like as of fire, and it fat upon each of them. 
And they were all filled with the Holy Ghoft, and began 
to {peak with other tongues, as the Spirit gave them ut- 
terance, And there were dwelling at Jerufalem Jews, d2- 
vout men, out of every nation under heaven. Now when 
this was noifed abroad, the multitude came. together, and 
were confounded, becaufe that every man heard them {peak 
in his own language. And they were all amazed, and mar- 
velled, faying one to another, Behold, are not all thefe 
who {peak Galileans? And how hear we every man in our 
own tongue, wherein we were born? Parthians, and Medes, 
and Elanites, and the dwellers in Mefopotamia, and in Ju. 


dea, and Cappadocia, in Pontus and Afia, Phrygia and _ 


Pamphylia, in Egypt and in the parts of Libya about 
Cyrene, and ftrangers of Rome, Jews and profelytes, Cretes 
and Arabians—we do hear them {peak in our tongues the 
wonderful works of God. And they were all amazed, and 


were in doubt, faying one to another, What meaneth this*?? * Acts ii, 
That thofe who heard the apoflles {peak fo many dif. 3: 


3.) ferent 


(x) There was one Apelles in the primitive church, who was condemned as a heretic for teaching that Chrift’s body 


was diffolved in the air, and that he afcended to heaven without it. 


‘Phe opinions of this man and his followers are fta- 


ted at large and confuted by Tertullian, Gregory Nazianzen, and Epiphanius ; and the reader who thinks {uch ridicu- 
lous notions worthy of his notice, will find enough faid of them in the Notes to the fixth article of Pearfon’s Expofi- 


tion of the Creed. 


Perhaps it may be from a hint communicated. in thefe Notes, that our great modern corrector 


ef the evangelifts has difcovered, if it be indeed true that he pretends to have difcovered, that Jefus Chrift is flill 


upon earth. - 


- 
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Theology, ferent languages were amazed, is what we fhould naturally 
lirly Chrj-LuPpote 3 but that a fingle individual among them remained 
ftian. Unconvinced, is aftonifhing : fer the gift of tongues on the 
L—\—— day of Pentecoft is one of the mott palpable miracles that 
195 was ever wrought.» It.is likewife one of the beft authen- 
aden ticated miracles; for the book entitled the Aas of the Apof- 
eicle: t/es was written not more than 30 years after the event 
took place (fee Scriprure, n° 168.) 3; and it is not con- 

ceivable that, within fo fhort a period, St Luke, or any 


Par 


In reply to this objection, it lias been well obferved ++, Theo 
that it fuppofes what is called the purity, elegance, anced ie ; 
{fublimity, of language, to be fomething natural and effentiaal jae? ; 
to human fpeech, and inherent in the conftitution of thingss. _ 

“* But the matter is far otherwife. Thefe qualities are acc-+ Wa 
cidentel and arbitrary, and depend on cuftom and fafhiom: ; #”'s 

modes of humanity as various as the differing climes of a 
the earth; and as inconftant as the tempers, genius, anid. 3 
circumftances, of its inhabitants. For what is purity, buit Antwe 


man of common fenfe, would have appealed for the truth 
of what he recorded to fo many inveterate enemies of the 
Chriftian name, had he not been aware that the miracu- 
lous gift of tongues was a fa& incontrovertible. We all 
know how defirous the Jewith rulers were to ftop the pro- 
grefs of the faith, by whatever. means, whether of fraud 
or force ; but if this miracle was not really performed, they 
had now an opportunity of doing it effetually by means 
to which truth and honour would give their approbation. 
Thoufands muft have been alive in the city of Jerufalem 
who were men and women at the time when the apoftles 
were {aid to have been thus fuddenly infpired with the 
tongues of the Parthians, Medes, and Elanites, &c: ; and 
as thefe foreigners were themfelves either Jews by defcent, 
or at leaft profelytes to the Jewifh religion, furely the chief- 
priefts would have found multitudes ready, both at home 
and abroad, to contradi& this confident appeal of St Luke’s, 
if contradiction had been poffible. We read however of 
no objection whatever being made to this miracle. Some 
of the audience, indeed, when the apoftles addreffed people 
of fo many nations in all their refpective languages, not 
underftanding what was faid, and taking it for jargon which 
had no meaning, concluded, not unnaturally, that the 
{peakers were full of new wine, and mocked them for being 
drunk fo early in the day ; but this is a circumftance which, 
fo far from rendering the miracle doubtful, adds much to 
the credit of the hiftorian, as it would hardly have occur- 
red to the writer of a narrative wholly falfe, and would 
certainly not have been mentioned, had he known that the 
apoltles really attempted to impofe upon the multitude un- 
meaning founds for foreign languages. 
As it is thus certain that the apoftles were miraculoufly 
furnifhed withthe gift of tongues, fo the elegance and 
propriety of that miracle to atteft the real defcent of the 
Spirit of truth, who was to teach them all things, and en- 
due them with power from on high to convert the nations, 
can never be enough admired by the pious Chriftian; for 
words ‘being the vehicle of knowledge, an ability to {peak 
the different languages of the earth was abfolutely necef- 
fary to enable thofe who had been originally fifhermen to 
go into all the world and preach the gofpel to every crea- 
+ Dr Mid ture. Yet there have been writers $, who, though unable 
dletonand to call in queftion the reality of the gift of tongues on the 
rks at 4 day of Pentecoft, have contended, that it was a gift ‘ not 
fury: lafting, but inflantaneous and tranfitory ; not beftowed upon 
them for the conftant work of the miniftry, but as an oc- 
cafional fign only, that the perfon endowed with it was a 
chofen minifter of the gofpel; which fign, according to 
them, ceafed and totally vanifhed as foon as it had ferved 
that perticular purpofe.”” The chief argument upon which 
this opinion is attempted to be built, is drawn from the 
{cripture Greek, which is faid to be “ utterly rude and 
barbarous, and abounding with every fault which can pof.- 
fibly deform a language; whereas we fhould naturally ex- 
biietions pect to find an infpired language pure, clear, noble, and 
Middle: affecting, even beyond the force of common {peech ; fince 
sont Eley nothing can come from God but what is perfeét in its kind, 
on the Gift In fhort, we fhould expe, fays the objeéter, the purity of 
of Tongues. Plato and the eloquence of Cicero *,’”? 
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the ufe of fuch terms and their combinations as the capricce 
of a writer or {peaker of authority hath preferred to theiir 
equals? what is elegance, but fuch a turn of idiom as <a 
fafhionable fancy hath brought into credit? and what iis 
Jublimity, but the application of fuch images as arbitrary 
and cafual connections, rather than their own native gran 
deur, have dignified and ennobled ? The confequence of thiis 
is, that the mode of compofition which is a model of perr- 
fection to one nation or people, has always appeared eithe:r 
extravayant or mean to another. Afiatic and Indian elo- 
quence was efteemed hyperbolical and unnatural by thee 
Greeks and Romans, and is fo efteemed by us; whilft thee 
Greek and Roman eloquence in its turn appeared cold and 
infipid to the warm inhabitants of the eaft; and ours would 
appear perhaps {till colder. But the New Teftament wais 
defigned for the rule of life to all mankind. Such a rulle 
required in{piration ; and infpiration, fay the objeéters, im- 
plies the moft perfe& eloquence. What human model them 
was the Holy Ghoft to follow? for a human model it mufft 
have been, becaufe there was no other; and if there hadl, 
no other would have anfwered the purpofe, which was to 
make a due impreffion on the mind and affe@tions. Should 
the eaftern eloquence have been employed? But it would 
have been too {welling and animated for the weft. Should 
the weftern? This would have been too ftill and ina@ive 
for the eaft. Or fuppofe us only folicitous for what we 
beft underftand ; which fpecies of this latter genus fhould 
the facred writers have preferred? ‘The diffolute foftnefs off 
the Afiatic Greeks, or the dry concifenefs of the Spartans ? 
The flowing exuberances of Attic eloquence, or the grave 
feverity of the Roman? 

‘But are there not fome general principles of eloquence 
in common to all the fpecies? There are. Why then fhould 
not thefe have been employed to credit the apoftolic in{pira» 
tion? Becaufe the end even of thefe (replies our author) igs 
to miflead reafon, and inflame the paffions ; which being 
abhorrent to the truth and purity of our holy religion, were: 
very fitly rejected ‘by the infpired penman. Befides, it: 
might eafily be known to have been the purpofe of Provi-+ 
dence, though fuch purpofe had not been exprefsly decla- 
red, that the gofpel fhould bear all poflible marks of its 
divine original, as well in the courfe of its progrefs as in 
the circumi{tances of its promulgation. ‘Fo this end, the 
human inftruments of its conveyance were mean and illite. 
rate, and chofen from among the loweft of the people, that 
when the world faw itfelf converted by the fooli/bne/s of 
preaching, as the only learned apoftle thinks fit to call it, 
unbelievers might have no pretence to afcribe its fuccefs to 
the parts, or ftations, or authority, of the preachers. Now 
had the language infpired into thefe illiterate men been 
the eloquence of Plato or Tully, Providence would have 
appeared to counteraét its own meafures, and to defeat the 
purpofe beft calculated to advance its glory. But God is 
wile, though man is a fool. The courfe of Providence was 
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ments, but carefully kept out of their hands that powerful 
weapon of worps which their adverfaries might fo eafily 
have wreited to the difhonour of the gofpel. Commen 
fenie tells us, that the ftyle of an univerfal law fhould re. 
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tain what is common to all languages, and negle& what is 
peculiar to each. It fhould retain nothing but cLeaRness 


“and precision, by which the mind and fentiments of the 


writer are intelligibly conveyed to the reader, This quality 
is eflential, invariably the fame, and independent of cuftom 
and fafhion.. It is the confequence of fyntax, the very thing 
in language which is leaft pofitive, as being formed on the 
principles of philofophy and logic: whereas all befides, from 
the very power of the elements and fignification of the terms 
to the tropes and figures in compofition, are arbitrary ; and, 
as deviating frem thefe principles, frequently vicious. But 
this quality of clearnefs and precifion eminently diftinguifhes 
the writings of the New Teftament ; infomuch that it may 
be eafily fhown, that whatever difficulties occur in the fa- 


cred books do not arife from any. imperfe& information 


caufed by this local or nominal barbarity of ftyle; but either 
from the fublime or obfcure nature of the things treated 
ef, or from the intentional concifenefs of the writers ; who, 
in the cafual mention of any thing not effential to the dif- 
penfation, always obferve a ftudied brevity.” 


After much ingenious and found reafoning on the nature 
ef language in general, our author concludes, that the sryLE 
of the New ‘Teftament, even on the fuppofition of the truth 
of what has been faid to its difcredit, is fo far from proving 
the language not to be divinely infpired, that it bears one 
certain mark of that original. <‘‘ Every language confifts 
ef two diftin@ parts, the fingle terms, and the phrafes and 
idioms. Suppole now a foreign language to be inftanta- 
neoufly introduced into the minds of illiterate men like the 
apoftles; the impreffion muft be made either by fixing in 
the memory the terms and fingle words only with their figni- 
fication, as, for inftance, Greek words correfponding to fuch 
er fuch Syriac or Hebrew words; or elfe, together with 
that fimple impreffion, by enriching the mind with all the 
phrafes and idioma of the language fo infpired. But to 
enrich the mind with the peculiar phrafes and idiom of a 
foreign language, would require a previous impreffion to be 
made of the manners, notions, fafhions, and opinions, of the 
people to whom that language is native ; becaufe the idiom 
and phrafes arife from and are dependent on thefe manners. 
But this would be a wafte of miracles without fufficient 
caufe or occafion; for the Syriac or Hebrew idiom, to 
which the Jews were of themfelves enabled to adapt the 
Greek or any other words, abundantly ferved the ufeful 
purpofes of the gift of tongues, which all centered in thofe 
tongues, being fo fpoken and written as te be CLEARLY 
UNDERSTOOD. Hence it follows, that if the flyle of the 
New Teftament were indeed derived from that. language 
which was miraculoufly impreffed upon the apoftles on the 
day of Pentecoft, it muft be juft fuch a one as in reality 
we find it to be; that is, it mu& confift of Greek words in 
the Syriac or Hebrew idiom.” 

The immediate author of this gift, fo neceffary to the 
propagation of the gofpel, was the Spirit of truth, or the 
Comforter, who is the Holy Ghoft and the third perfon 
in the blefled Trinity. That there are three perfons in the 
ene Godhead, has been fhewn at large in a former fe€tion 
of this article; and that the Holy Ghoft is one of thefe 
three, might be fafely concluded from the form of baptifm 
inftituted by Chrift himfelf. But as more plaufible objec- 
tions have been urged againft his divinity than any that we 
have met with againft the divinity of Chrift, it may not 
be improper to confider thefe before we proceed to give 
an account of the graces which he imparted to the infant 
church, and of the apoftles preaching under his influence. 
By the Arians the Holy Ghoft is confidered as a creature ; 
by the Socinians and modern Unitarians, as they call them- 
felves, the words Holy Ghoft axe {uppofed to exprefs, not a 
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perfon or fpiritual fubfiftence, but merely an energy or ope- Theology, 
ration, a quality or power, of the Father, whom alone they ante Lata 
acknowledge to be Sod. If this do@trine can be confuted, Bien. 
the Arian hypothefis will fall to the ground of itfelf 5 fOr mend 
it is not conceivable that any infpired teacher fhould command 
his followers to be baptized in the name of the felf-exiftent 
God and two creatures. 200 

It is admitted by the Socinians themfelves, that in the Objections, 
{criptures many things are fpoken of the Holy Ghott which 
can be properly predicated only of a perfon; but the in- 
ference drawn from this conceflion they endeavour to in- 
validate by obferving, that in fcripture there are likewife 
expreffions in which things are predicated of abftraé&t virtues, 
which can be literally true only of fuch perfons as practife 
thefe virtues. Thus when St Paul fays *, that ‘ charity * 1 Cor. 
fuffereth long and is kind, charity envieth not, charity *11- 48+ 
vaunteth not itfelf, is not puffed up, &c.”? we cannot fup- 
pofe his meaning to be, that thefe aGtions are performed by 
charity in the abftra&t, but that every charitable perfon, in 
confequence of that one Chriftian grace, {uffereth long and 
is kind, envieth not, vaunteth not himfelf, and is not puffed. 
up, &c. In like manner, fay they, perfonal actions are ate 
tributed to the Holy Ghoft, which itfelf is no perfon, but 
only the virtue, power, or efficacy, of God the Father 5 
becaufe God the Father, who is a perfon, performs fuch 
actions by that power, virtue, or efficacy, in himfelf, which 
ig denominated the Holy Ghoft. Thus when we read }{}{ Acts x. 
,that “the Spirit faid unto Peter, Behold three men feek #95 20 
thee; arife therefore and get thee down, and go with them, 
doubting nothing, for I have fent them ;” we muft under- 
ftand that God the Father was the perfon who fpoke thefe 
words and fent the three men; but becaufe he did fo by 
that virtue in him whigh is called the Spirit, therefore the 
Spirit is {aid to have fpoken the words and fent the men. 
Again, when “the Holy Ghoft faid |] to thofe at Antioch, | A&s 
Separate m¢ Barnabas and Saul for the work whereunto I aie 

_ have called them ;”? we are to conceive that it was God the 
Father who commanded the two apoftles to be feparated 
for the work to which he had called them; but becaufe he 
had done all this by that power within him which is called 
the Holy Ghoft, therefore his words and actions are attri- 
buted to the Holy Ghoft, juft as long-fuffering ia men is 
attributed to charity. 20% 

This reafoning has a plaufible appearance, and would be Anfwered, 
of much force were a// the a¢tions which in {cripture are 
attributed to the Holy Ghoft of fuch a nature as that they 
could be fuppofed to have proceeded from the perfon of 
God the Father in confequence of any particular power 
or virtue in him; but this is far from being the cafe. ‘Thus 
“ the Spirit is faid + to make interceffion for us ;”” but with+ Rom. 
whom can we fuppofe God the Father, the fountain of di- Vil 26, 
vinity, to intercede? Our Saviodr aflured { his difciples, +” 5, John 
that the Father would, in his name, fend to them the Holy giv. 26, 
Ghoft, who is the Comforter; that he would himfelf fendxv. 26. 
the Comforter unto them from the Father; that the Com- *¥!: 13, 14s 
forter fhould not {peak of himfelf, but {peak only what he i 
fhould hear; and that he fhould receive of Chrift’s, and 
fhew it unto them. But we cannot, without blafphemy , 
and abfurdity, fuppofe that the Father would, in the name 
of Chrift, fend himfelf ; that the Son would fend the Fa- 
ther from the Father; that the Father would not fpeak 
of himfelf, but fpeak only what he heard; or that either 
the Father in perfon, or a quality of the Father, fhould 
receive any thing of Chrift to fhew unto the apoftles. 

The fagacity of Socinus perceived the force of fuch ob- 
jeCtions as thefe to his notion of the Holy Ghoft, being 
nothing more than the power of the Father perfonitied 5 
and therefore he invented another pro/opopeia to ferve his 
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purpofe in the interpretation of thofe texts to which this 
one cannot be applied. The Spirit of God (fays he §) 
may be confidered either as 4 property or power in God, 
or as the things on which that power is working, When 
taken in the former fenfe, the Spirit, where any perfonal 
attribute is given to it, means God the Father ; when taken 
in the latter fenfe, it means the man on whom the power 
of the Father is working ; who, as long as he is affected 
by that power, is therefore called the Spirit of God ;”’ and 
he quotes, we think moft abfurdly, the tenth verfe of the 
fecond chapter of the firft epifile to the Corinthians, as a 
text in which by the Spirit is meant an infpired man who 
could fearch all things, yea, even THE DEEP THINGS OF 
Gop. 

How his modern followers, who deny the plenary infpi- 
ration even of Chrift, will relifh fuch a degree of infpiration 
as this, which raifes mere man to a temporary equality 
with God, we know not; but leaving them to fettle the 
difpute with their mafter as they beft can, we fhall produce 
one or two paflages in which perfonal attributes are given 
to the Spirit of God, when it is impoffible to conceive that 
Spirit. either as a power inherent in the Divine Father, or 
as the perfon on whom that power is operating. We need 
not bring new texts into view, as fome of thofe already 
quoted will ferve our purpofe. When our Saviour pro- 
mifes that the Holy Ghoft, the Comforter, the Spirit of truth, 
fhould be fent by the Father and the Son to the apoftles, 
we have feen, that by this Spirit he could not mean the 
Father or a property of the Father ; neither could he pof- 
fibly mean the apoftles themfelves, unlefs we are to {uppofe 
that the Father and the Son fent St Peter to St Peter, and 
that St Peter, fo fent, came to St Peter ! Again, when Chrift 
faith of the Holy Ghoft, “ he thall receive of mine, and fhall 
fhew it unto you,” he could not, for the reafon already 
afligned, mean by the Holy Ghoft the Father or the power 
of the Father; and furely his meaning was not, that the 
apoftles, under the influence of the power of the Father, 
fhould receive fomething and fhew it each to himfelf! The 
Holy Ghoft therefore is unqueftionably a perfon ; for tho’ 
there are many paflages of fcripture in which the gifls of 


~ the Holy Ghoft are called the Holy Ghoft, they are fo cal- 
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led by a very common figure of fpeech, in which the effe& 
receives the name of its caufe: and fince this perfon is joined 
with the Father and the Son in the formula of Chriftian 
baptifm; fince they who lied to the Holy Ghott are faid + 
to have lied unto God; fince blafphemy againft him is a 


ther or the Son}; and fince it was by the operation of the 
Holy Ghofl that Jefus Chrift was conceived of the Virgin 
Mary, and even on that account + called the Son of God— 


it follows undeniably, that the Holy Ghott is God, of the 


dties mira- 

culoufly in- 
ftructed in 
the princi- 


fame fubftance with the Father and Son. 
It was this divine Spirit which, on the day of Pentecott, 


infpired the apoftles with the knowledge of different lan- 


guages; and as thefe were given only to enable them to 
preach the gofpel to every creature, it can adinit of no 


pies of reli- 


gion. 


Parr, 


doubt bnt that he, who fo amply provided the means of Theol 


preaching, would take care that the gofpel thould be preached 
in purity. Odr Saviour had told his apoftles that the Com- 
forter would guide them into all the truth (5 rarer my 
a#rnseay),and bring all things totheirremembrance, whatfoever 
he had faid unto them; but if they had not comprehended 
the meaning of what he faid, the bare remembrance of hig 
fayings would have been of little importance. That before 
this miraculous fhedding- abroad of the Spirit they had but 
a very imperfe&t knowledge of his doctrines, and of the 
purpofe for which he had come into the world, is apparent 
from that unfeafonable queftion which they put to -him 
when affembled to witnefs his glorious afcenfion; * Lord, 
wilt thou at this time reftore again the kingdom to Ifrael?”” 

Their minds {till cherifhed with fondnefs the vain pro- 
{pect of temporal power ; 
they were-direéted to nobler objeéts. From-the fame Spirit 
they received diverfities of gifts befides that of language ; 
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for we are affured by St Paul *, when {peaking of the early * * Com 
converts to Chriftianity in general, that “to one was given“ °@ 


by the Spirit the word of wrspom; to another the word 
of KNOWLEDGE by the fame Spirit; to another rarra by 
the fame Spirit ; to another the gifts of HEaLinc by the 
fame Spirit; to another the working of MIRACLES; to 
another PROPHECY; to another DIscERNING OF SpPriRirs 3 
to another DIVERS KINDS OF TONGUES; to another the rne 
TERPRETATION Of tongues:’? and thefe gifts, which were 
feverally divided either among private Chriftians or among 
the inferior orders of minifters in the church, we have rea. 
fon to believe were all beftowed in a greater or lefs degree 
upon each of the apoftles: 

Men thus endowed were well qualified to declare unto- 
the world all the council of God. By the word of wifdom 
they communicated to the Gentile nations a pure fyftem 
of what is called natural religion; turning them from the 
vanity of idols to the worfhip of the living Ged: by the 
word of £nowledge, they preached the great dottrines of 
revelation both to Jews and Gentiles, fhewing them that 
there is none other name under heaven given unto men 
whereby they may be faved than the name of Jefus Chrift (1); 
and by their gifts of healing and of miracles, &c. they were 
enabled to prove unanfwerably that their doGrines were 
divine. They taught everywhere the unity of Ged, the 
creation of the world, the fall of man, the neceflity of re- 
demption, the divinity of the Redeemer, his facrifice on the 
crofs to reftore mankind to their forfeited immortality, and 
the terms of the new covenant into which they had through 
him been gracioufly admitted by God. 

Such a view as our limits would admit of we have given 
of all thefe doétrines, except that which refpeéts the terms 
of the gofpel covenant ; but thefe being explicitly ftated 
only by St Paul and St James, we could not till now inve- 
{tigate them, without violating the hiftorical order into 
which, for the fake of perfpicuity, we have digefted the fe. 
veral parts of this fhort fyitem. Our Saviour himfelf has 
indeed taught with great plainnefs the neceflity of faith and 

baptifm 
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(x) It is not perhaps eafy to determine what is here meant by the word of wispom and the word of KNOWLEDG kg 


as diftinguifhed from each other. 
natural religion. 


By the former (97% eopas), bifhop Warburton underftands all the great principles of 
“The ancients (fays he) ufed the word oogi« in this peculiar fente ; it is ufed in the fame fenfe by 


St Paul in ‘Col. iv. 5.; and we can hardly give it any other in the place before us, where we fee the word of wifdom 
diftinguifhed from the word of knowledge (A»v2s yveetws), which evidently means all the great principles of revelation ; 
the term yveers being as peculiarly applied by Chriftian writers to revealed religion as 79a ig by the Gentiles to the natu- 


ral. 


St Paul ufes the word in this fenfe in 2 Cor. xi. 6. where he fays, Eide nat idialne re Aoyw arr ov Ty yraoes and St 


Peter in his firft epiftle, chap. iii. verfe 7, Hence thofe early heretics, who fo much deformed the fimplicity and purity 
of the Chriftian faith by vifionary pretences to fuperior knowledge of revelation, took from this word the name of 
Gnoftics.” See Warburton’s Sermon on the Office and Operation of the Holy Ghof. 
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heo ogy, baptifm to the falvation of thofe who have an opportunity 
jore pecur of hearing the gofpel preached with power (fee Bar- 
peoigg tism) and in his fermon on the mount, which is fuch a 
v~—— leéture of ethics founded on religion as the Son of God on- 
ly could haye delivered, we learn, that “ unlefs our righte- 
oufnefs fhall exceed the righteoufnefs of the Scribes and 
Pharifees, we fhall in no cafe enter into the kingdom of 
heaven; that not every one who faith unto Chrift, Lord, 
Lord, fhall enter into the kingdom of heaven, but he who 
doth the will of his Father who is in heaven; and that ma- 
ny will fay to him at the day of judgment, Lord, Lord, have 
we not prophefied m thy name? and in thy name done ma- 
ny wonderful works ?”” which could not be done without 
faith; “ to whom he will, notwithftanding, fay, Depart from 
St me, ye that work iniquity {.”” St Paul, however, feems to 
Batth. v. attribute our juftification to the bare a&@t of believing; for he 
Prag oh repeatedly aflures us, “ that a man is juftified by faith with- 
; out the deeds of the law;’’ while St James, on the other 
hand, affirms, ‘ that by works a man is juftified, and not by 

faith only.’? 

This apparent difference im the language of the two 
apoftles, for we hope to fhow that it is only apparent, has 
produced among divines opinions really different refpecting 
the juftification of Chriftians; and the principal of thefe 

| ©pinions it is our duty to ftate. But previous to this, it 
will be neceflary to afcertain the meaning of the word ju/li- 
feation 3 for we are forry to fay, that for want of accurate 
definitions, many theological controverfies are nothing bet- 
ter than empty logomachies ; and perhaps againft no contro- 
: verfy can this charge be brought with greater truth than 
againft that which, in the end of the laft century and in the 
beginning of the prefent, was fo violently agitated concerns 
ing the cau/es, the inftruments, and the conditions, of juitifica- 
tion. 

Between pardon of fin and ju/lification there is fo clofe a 
jultifica- canneétion, that many writers feem to confider the terms as 
‘ei fynonymous, and to infer, that ‘he who is pardoned is ipfo 

faéo juftified. That every Chriftian, who fhall be pardoned 

at the judgment of the great day, will likewife be juftified, 

is indeed true; but in propriety of fpeech, juffification is a 

word of very different import from pardon, and will entitle 

the Chriftian to what mere pardon could not lead him to 

expect. An innocent perfon, when falfely accufed and ac- 

quitted, is juffified but not pardoned ;- and a criminal may be 

pardoned, though he cannot be. ju/lifed or declared innocent. 

A man whofe fins are pardoned is free from punifhment ; 

but the juftified Chriftian is entitled to everlafting life, hap- 

pinefs, and glory. If we were only pardoned through 

Chrift, we fhould indeed efcape the pains of hell, but could 

have no claim to the enjoyments of heaven ; for thefe, being 

more than the moft perte&t human virtue can merit, muf 

be, what in the Scriptures they are always faid to be, “ the 

gift of God through Jefus Chrift our Lord.” 

is that St Paul, diftinguifhing, as we have done upon his au- 

thority, between mere remiffion of fins and juftification of 

Romans Jife, declares f, that ‘ Jefus our Lord was delivered for our 
95° offences, and raifed again for our juftification.”” 

The word juftification, as ufed both by St Paul and St 

James, has been very generally contidered as a forenfic term 

exprefling the fentence of a judge. ‘The moft eminent re- 

Lim- formed divines of all denominations *, and even many of the 

rch, Bull, Romanifts themfelves, have {trenuoufly contended, that this 

net land. is its genuine fenfe, when it is diftinguifhed from mere ree. 

aeons.” tiffion of fins, regeneration, and fan@tification; and if fo, 

?, it will fignity God’s pronouncing a perfon juft, either as be- 

ing perfeily blamelefs, or as having fulfilled certain condi- 

tions required of him in the Chriftian covenant. But that 

“ there is.not.a juft man upon earth, who doth good and 
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finneth not,” is made known to us by the moft complete Thoology, 
evidence poffible, the joint dictates of our own confciences tacle Chae 
and ‘of divine revelation; and therefore whofoever is pro- p Nay 
nounced juft by the Judge of all the earth, mutt be fo, ci- smn 
ther becaufe, though not abfolutely blamelefs, he has per- 

formed the conditions required of him in the covenant of 

grace, or becaufe Chrift has fulfilled all righteoufnefs in his . 

ftead. 205 

If this be the Seripture notion of juftification, it mutt be It is a foe 
wholly the a& of God, and cannot be the effe& either of tenfic 

eur faith or of our virtue. Accordingly, we are faid eae 

the apoftle to be juitified freely by his grace through the 
redemption that is in Jefus Chrift ; whom God hath fet forth 

to be a propitiation through faith in his blood +. Theatt+ Rom. iii, 
of juftification therefore proceeds from the divine philan-24) 45: - 
thropy, and cannot be performed by the inftrumentality of 
faith ; for it is not God, but man, who believes; and man is 
not the juftifier of himfelf. To talk of any kind of inffru- 
ment of juftification befides the pyropitiation fet forth by 
God, is indeed to make ufe of very improper language : 
“ Omnis caufa inftrumentalis (fays Bithop Bull ¢), {uo mo-¢ Harmonia « 
do in effectum influit, eique effeCti produtio proprié attri- 4pa/oliea, - 
bui poteft. Jam vero, cum juttificatio nihil aliud-fit quam ™P: *# $ 9 
gratiofus Dei actus, quo peccata noftra nobis condonet, ac. 

nos ad falutem acceptet, valde abfurdum effet dicere, vel fi- 

dem, vel opera noftra, vel quidvis aliud noftri aut remittere 

peccata noftra, aut perfonas noftras acceptare : quod tamen, 

fi inftrumentalis caufa juftificationis fides fit, plané dicendum 

effet.’’ 

In this fentiment of the illuftrious Bifhop of St: David's, 
fome of the moft eminent divines both among the Calvinifts 
and Arminians agree ; and indeed itis not eafy to be cone 
ceived hew any man can entertain a different fentiment, - 
when confidering juftification in its proper fenfe. Many, 
however, have chofen to treat of jottification not only in the 
active fenfe, as it is the a& of Cod, for all admit that it is 
he who juftifies ; but likewife in a paflive fenfe, as it means - 
our privilege or poffefion holden of him, when we are faid to 
be juftified by his grace. In this view of the fubje&t they 
may talk, with fufficient propriety, of an inftrument of jus 
ftification, not as the mean by which it is conveyed, but as: 
the medium through which it is received by the true Chri- 
ftian. And hence it follows, that the Doétors Waterland and * 
Warburton, of whom the former was not a thorough Cal- 
vinift, and the latter was a profeffled Arminian, ftrenuoufly 
maintain the do@rine of the Weftminfter Confeffion, that 
“ faith receiving and refting on Chrift is'the alone inftrus 
ment of jultification ; though it cannot be alone in the per- 
fon juftified, but muft ever be accompanied with all other. 
faving graces, and be a faith which worketh by love.” 

But notwithftanding this agreement between the leaders 
of the rival fe&ts, they have found abundant matter of con- 
troverfy re{peting faith and works, in deciding the great: 
queftion, “ Whether, when God juftifies man, he confiders 
him as abfolutely righteous on account of Chrift’s righte~ 
oulnefs performed in his ftead; or only as juft, becaufe he 
has fulfilled the conditions of the covenant of grace, which 
does not require of him perfe@ righteoufnefs?” The former - 
is the doétrine of the more rigid Calvinifts, the latter that of . 
the Arminians or Remonftrants. 

“ A notion (fays Dr Gill {) obtained fome yeaas ago, + Body of" 
that a relaxation of the-law and the feverities of it has been Divinity, 
obtained by Chrift #and a new law, a remedial law, a law gene 
milder terms, been introduced by him, which is the gofpel; chap, 8c: 
the terms of which are, faith, repentance, and new obedi- § 5, 
ence ; and though thefe be imperfeé, yet, being fincere, they 
are accepted by God in the room of a perfec righteou{nela. 
But every article of this {cheme (continues he) is wrong 3. 
2. for 
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Theology, for the law is not relaxed, nor any of its feverities abated ; 
italy pecu* Chrift came not to deftroy, but to fulfil it; and therefore 
iarly Chri-. ; ¥ hie 
ftian, 3 requires the fame holy, juft, and good things, as ever. 
bee Nor is the gofpel a new law. There is nothing in it (he 
206 fays) which looks like a law; for it has no commands in it, 


ed. ‘but all promifes, being a pure declaration of grace and fal- 


vinits re. Vation by Chrift; nor are faith, repentance, and new obe- 
fpecting 
it 


dience, required by it as conditions of man’s acceptance 
with God. Faith and repentance are gofpel doétrines, and 
parts of the gofpel miniftry ; they are graces, and not terms 
required to be performed by men of themfelves. Faith is 
the gift of God, and repentance is a grant from him. It is 
not true (continues our author) that God will accept of an 
imperfe€t righteoufnefs in the reom of a perfe&t one ; nor 
can any thing more highly reflect upon the juftice and 
truth of God, who is the judge of all the earth, than to 
fuppofe that he can ever accomnt that as a righteouf{nels 
which is not one.” 

_ Having thus' proved by arguments which were almoft 
¢ See his in the fame words ftated long before by Bifhop Beveridge f, 
i 98 yo the gofpel is no relaxation.of the law, he proceeds to 
Religion, lay down his own notions of juftification, of which (he fays) 
on ‘© the fole matter, or that for the fake of which a finner is 
juitified before God, is the righteoufnefs of Chrift—that 
which he did and fuffered on earth, in our nature, in our 
ftead, and as our reprefentative. This is commonly called 
his ative and paffive obedience; and when the purity and 
holinefs of his own mature was added to it, the whole 
made up the Simawua rov vomou, the righteou/ne/s of the law, 
which was fulfilled ‘by him as the head and reprefentative of 
his people * ; for whatever the law required is neceffary to a 
finner’s juftification before God, and it required of finners 
more than it did of man in innocence. Man was created 
with a pure and holy nature, conformable to the pure and 
holy law of God ; and it was incumbent on him to continue 
fo, and to yield in it perfe& and finlefs obedience; in the fai- 
lure whereof he was threatened with death. Man did fail ; 
by which his nature was vitiated and corrupted, and his obe- 
dience became faulty and impérfe&t. He therefore became 
liable to the penalty of the law, and ftill perfe€@ obedience 
was required of him. ‘To the juftification of a finner there- 
fore is required the moft complete obedience, aétive and paf- 
five; or, in other words, purity of nature, perfect obedi- 
ence, and the fufferings of death ; all which meet in Chrift, 
the reprefentative of his people, in whom they are juftified. 
There are indeed fome divines (continues our author) whe 
exclude the a¢tive obedience of Chrift from being any part 
of the righteoufnefs by which men are juftified. They al- 
low it to have been a condition requifite in him as a Media- 
tor, qualifying him for his office; but deny that it is the 
matter of juftification, or reckoned for righteoufnefs to 
man. But without the aétive obedience of Chrift the law 
would not be fatisfied ; the language of which is, Do ond 
five; and unlefs its precepts be obeyed, as well as its pe- 
malty endured, it cannot be fatisfied ; and unlefs it be fatis- 
fied, there can be no juftification. If therefore men are ju- 
ftified by the righteoufnefs of Chrift, it muft be by his ac- 
tive obedience imputed and made over to them, fo as to be- 
come their’s, even as David defcribeth the bleffedne/s of the 
& Bom iv. an unto whom God impuieth righteoufne/s without works *. 
i, "That this is really the way in which men are juftified, our 
author thinks evident, becaufe they muit be juitified either 
by an inherent or by an imputed righfeoufnefs; but they 
cannot be juftified by their own inherent righteoufnels, for 
that is imperfect, and therefore not juftitying. Hence the 
apottle ‘ counts all things but dung, that he may win Chnift 
and be found in him; not having his own righteouinefs, 


which is of the law, but that which is srough the faith of 
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uch a righteoufnefs as this a man cannot be juftified in More pecu 
liaily Cheg 


L oO. G.% 
i the righteoufnefs which is of God by Faith §.? 
Y 
any other way than by an imputation of it to him. ‘Whence 
it follows, that * as by one man’s difobedience many were made 
jinners by imputation, fo by the obedience of one fhall many be§ Philip. 
made righteous, by having that obedience placed to their ac- 1% 8, 9. 
count.”” 

As this author properly confiders juftification as the a& 
of God, he dees not approve of the language in which faith 
is called the inftrument either of conferring or receiving it. 
“* Faith (fays he *) is merely the evidence of juttification * Bady of 
to the perfon juftitied ; for ‘ faith is the evidence of things Divinity, 
not feen.” The righteoufnels of God, of the God-man Vt, 
and Mediator Jefus Chrift, is revealed from faith to faith in °°°* 


the everlafting gofpel |; and therefore muft be before it is} Rom. iy | 


revealed, and before the faith to which it is revealed. \Faith17. _. 
is that grace whereby a foul, having feen its guilt and its 
want of righteoufnefs, beholds in the light of the Divine 
Spirit a complete righteoufnefs in Chrift, renounces its 
own, lays hold on that, puts it on as a garment, rejoices in 
it, and glories of it ; the Spirit of God witneffing to his {pi- 
rit that he is a juftified perfon: and fo he is evidently and 
declaratively ‘ juftified in the name of the Tord Jefus, and 2 
by the Spirit of our God +’. Faith adds nothing to the} 1 Cor. 
effe, only to the bene efe of jultification; which is-a complete 11. 
act in the eternal mind of God, without the being or con- 
fideration of faith, or any forefight of it. In the account 
of God, a man is as much juftified before his faith as after 
it; and after he does believe, his juftification depends not 
on his aéts of faith, for though we be/ieve not, yet God abides 
faithful to his covenant-engagements with his Son, by whofe 
furetyfhip-righteoufnefs the eleét are juftified ; but by faith 
men have a comfortable fenfe, perception, and apprehenfion, 
of their juftification, and enjoy that peace of foul which re- 
fults from it. It is by that only, under the teftimony of the 
Divine Spirit, that they know their intereft in it, and can 
claim it, and fo have the comfort of it.” 
Though this language differs from that of the Weftmin- 
fter Confeffion, the author feems not to teach a different 
dogtrine ; for if faith be that grace by which a foul re- 
nounces ite own righteoufnefs, and lays hold of Chrift’s, 
which it puts on as a garment, it muft be that very thing 
which the compilers of the Confeffion meant by their defint- 
tion of faith receiving and refting on Chrift and his righte- 
oufnels, when they called it ‘‘ the alone inftrument of jufti- 
fication.’”? Accordingly our author elfewhere * teaches, * By dy of 
that “‘ true faith in fenfible finners affents to Chrift aad em- Praéficat | 
braces him, not merely as a Saviour of man in general, but Divinity, | 
as a f{pecial fuitable Saviour for them in particular. It pro- 2a Z 
ceeds upon Chrift’s being revealed in them as well as ¢o 
them, by the fpirit of wifdom and revelation, in the know- 
ledge of him as a Saviour that becomes them. It comes 
not merely through external teachings by the hearing of the 
word from men; for no man, faith our bleffed Lord, can 
come to me except the Father draw him; but fuch fouls as 
are thus drawn, having heard and learned of the Father, be- 
lieve not only in the doérine of Chrift, but alfo in him/elf, 
trufting in him alone for everlafting life and falvation.”” 204 
Were it not that this author, in every thing that he and of the 
writes, has an eye to the doétrine of eleGtion and reproba- more mo- 
tion, which he fcrews up toa greater height than almoft derate Ars 
any other divine with whofe works we are acquainted, he diay usa 
would differ little in his notions of juftification from the 
more moderate Arminians. ‘ Juftification (jays Limborch) 
is the merciful and gracious aét of God, whereby he fully 
abfolves trom all guilt the truly penitent and believing foul, 
through and for the fake of Chrift apprehended by a true 
faith; or gratuitoufly remits fins upon the account of faith 
in 
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Theology, in Jefus Chrift, and gracioufly imputes that faith for righ- 
more prcu- teoufnefs.”” Flere indeed the imputation of Chrift’s righ- 
ie tgp teoulnefs is exprefsly denied ; but our countryman Dr Wa- 
Ricca terland, who can hardly be confidered as a Calvinilt, feems 
to contend for the imputation of that righteoufnefs to the 
finner, as well as for faith being the inftrument by which it 


1s received. 


* Summary  ¢ Yt cannot be for nothing ({ays that able writer * ) that 
ull St Paul fo often and fo emphatically fpeaks of man’s being 


juttified by faith, er through faith in Chrif’s blood ; and 
that he particularly notes it of Abraham, that he delieved, 
and that his faith was counted to him for juttification, when 
he might as eafily have faid that Abraham, to whom the 
gofpel was preached, was juftified by gofpel-faith and obe- 
: dience, had he thought faith and obedience equally inftru- 
& ments of juftification. Befides, it is on all hands allowed, 
| that though St Paul did not dire@ly oppofe faith to evan- 
: gelical works, yet he comprehended the works of the moral 
Faith the /aw under thofe which he excluded from the office of jufti- 
inftrument Jying, in his fenfe of the word juftification. He even ufed fuch 
pe it. arguments as extended to all kinds of works; for Abraham’s 
| works wereexcluded, tho’ they were undoubtedly evangelical. 
To prove that he interprets the apoftle’s doétrine fairly, 
our author quotes, from the genuine epiftle of Clemens of 
Rome, a ‘paflage, in which it appears beyond a doubt 
that this fellow-labourer of St Paul fo underftood the doc- 
trine of juftifying faith as to oppofe it even to evangelical 
works, however exalted. It is true (continues our author), 
Clemens elfewhere, and St Paul almoft everywhere, infifts 
upon true holinefs of heart and obedience of life as indifpen- 
fable conditions of {alvation or juftification ; and of that, one 
would think, there could be no queflion among men of any 
judgment or probity. But the queftion about conditions is 
very diftiné from the other quéftion about inftruments 3 and 
therefore both parts may be true, viz. that faith and obedi- 
ence are equally conditions, and equally indifpenfable where 
opportunities permit ; and yet- faith over and above is em. 
phatically the inftrument both of receiving and holding ju- 
ftification, or a title to falvation. 

*¢ To explain this matter more diftin@ly, let it be re- 
membered, that God may be confidered either as a party 
contracting with man on very gracious terms, or as a Judge 
to pronounce fentence on him. Man can enter into the co- 
venant, {uppofing him adult, only by affenting to it, and ac- 
cepting it, to have and to hold it on fuch kind of tenure as 
God propofes: that is to fay, upon a felf-denying tenure, 
confidering bimfelf as a guilty man ftanding in need of par- 
don, and of borrowed merits, and at length refting upon 
mercy. So here, the previous queftion is, Whether a per- 
fon fhall confent to hold a privilege upon this fubmiffive kind 
of tenure or not ? Such affent or confent, if he comes into 
it, is the very thing which St Paul and St Clemens call 

| faith, And this previous and general quettion is the que- 
| ftion which both of them determine againit any proud clai- 
mants who would hold by a more felf-admiring tenure. 
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*¢ Or if we next confider God as fitting in judgment, and 
man before the tribunal going to plead his.caule ; here the 
queftion is, What kind of plea fhall a man refolve to trutt 
his falvation upon? Shall he. ftand upon his imnocence, and 
yeft upon ftri& law ? or fhall he plead guilty, and reft in an 
act of grace ? If he choofes the former, he is proud, and fure 
to be calt: if he* choofes the latter, he is fate fo far in 
throwing himfelf upon an a& of grace. Now this queftion 
alfo, which St Paul has decided, is previous to the queftion, 
What conditions even the a@ of grace itfelf finally infitts 
upon ? A queftion which St James in particular, and the ge- 
neral tenure of the whole Scripture, has abundantly. fatisfi- 
ed; and which could never have been made a queftion by 
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any confiderate or impartial Chriftian, “None of our works Theology» 

are good enough to ftand by themfelves before him who is arly wie 

of purer eyes than to behold iniquity. Chrift only is pure ” qian. 

enough for it at firft hand, and they that are Chrift’s at fe- \me-;med 

cond hand in and through him. Now becaufe it is by 

faith that we thus interpofe, as it were, Chrift between God 

and us, in order to gain acceptance by him; therefore faith 

is emphatically the inftrument whereby we receive the grant 

of juttification. Obedience is equally a condition or quali- 

fication, but not an inftrument, not being that a& of the 

mind whereby we look up to God and Chrift, and whereby 

we embrace the promifes.”?> 209 
But though our author contends that faith is the inftru- Faith and 

ment of juftification, he does not, like the Antinomians, ?Pedience 

teach that it will fave men without works: »**’The covenant ohe 

of grace (fays he’) has conditions annexed to it of great im- 

portance, for without them no inftruments can-avail. Thefe 

are faith and obedience, as St James hath particularly main- 

tained. St Paul had before determined the general and 

previous queftion re{peCting the plea by which we ought to 

abide ; and when fome libertines, as is probable, had per- 

verted his doétrine of faith and grace, St James thowed 

that the very faith which refts in a covenant of grace ims 

plies a cordial fubmiffion to the conditions of that coves 

nant, otherwife it would be nothing but an empty ceremo« 

ny. The perfect agreement between St Paul and St James 

in the article of ju/lification, appears very clear and certaini 

St Paul declares, that in order to come at jultification, it is 

neceflary to ftand upon grace, not upon merit; which St 

James does not deny, but:rather confirms, in what he fays 

of the perfect law of liberty (James i. 25. ii. 12). St Paul 

makes faith the inftrument of receiving that grace ; which 

St James does not difpute, but approves by what he fays of 

Abraham (ii. 23.) ; only he maintains-alfo, that, in the con- 

ditionate fenfe, jultification depends equally upon faith and 

good works; which St Paul alfo-teaches and inculcates in 

effet, or, in other words, throuch all his writings. If S¢ 

Paul had had precifely the fame queftion before him which' St 

James happened to have, he would have decided juft as Se 

James did ; and if St James had’ had precifely the fame ques 

flion before him which St Paul had, he would have deters 

mined juft as St Paul did. Their principles were exa@ly 

the fame} but the queftions were diverfe ; and they had dif. 

ferent adverfaries to deal with, and oppofite extremes to ens 

counter, which is a common cafe. 

“Tt may be noted, that that faith which is-here called a: 

condition, 1s of much wider compafs-than that particular kind’ 

of faith which is precifely the inftrument of jaftifications 

For faith as a condition means the whole complex: of Chri« 

{tian belief, as expreffed' in the creeds; while faith as an ine 

ftrument means only the laying hold on grace, and refting 

in Chrift's merits in oppofition to our own: defervings z 

though this alfo, if it is a vital and operative principle (and 

if it 1s not, it is nothing worth), muft ef courfe déaw after 

it an hearty fubmiflion to, and obfervance o', all the neceffa. 

ry conditions of that covenant of grace wherein we repofe 

our whole truf and confidence. So-that St Paul might well 

fay, ‘‘ Do we then make void the law (the moral law) 

through faith ? God forbid: Yea, we eftablith the law *.’%* Rom. iii: 

We exempt no. man from religious duties; which are duties 31. 

ftill, though they do not merit nor are practicable to fuch 

a degree as to be above the need ef pardon: they are ne- 

ceflary conditions in- their. meafure of juftification, thongh 

not fufficient in themfelves. to juftify, nor perfe& enoush to 

ftand before God or to abide trial: therefore Chrift’s merits 

mutt be taken in to fupply their defeé&ts: and fo our refting 

in Chrift’s atonement by an humble felt-denying faith ig 

our laft refort, our anchor of falvation both fure and re 

x fak, 
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Theology, faft, after we have otherwife done our utmoft towards the 
arly vEcu fulfilling af God’s facred laws, towards the performing of 
jarly Chri- ves : ! 
fian. all the conditions required. 
emery!  * That good works, internal and external, are according as 
-opportunitice offer and circumftances permit, conditions pro- 
petly fo called, is clear from the whole tenor of Scripture, as 
hath been often and abundantly proved by our own divines 
-(m), and is admitted by the moft judicious among the fo- 
reign Reformed (w). Yet fome have been very {crupulous 
as to this innocent name, even while they allow the abfolute, 
-neceffity of good works as indifpenfable qualifications for fu- 
-ture bleffednefs. Why not conditions therefore as well as 
qualifications? Perhaps becaufe that name might appear to 
{trike at abfolate predeftination, or unconditional election ; 
and there may lie the {cruple: otherwife the difference ap- 
pears to lie rather in words than in things. 

« Some will have them called not conditions, but fruits or 
confequents of juftification. If they mean by juftification the 
fame as the grace of the Holy Spirit, and the firft grace of 
faith fpringing from it, they fay true ; and then there is no- 
thing more in it than an improper ufe of the word juftifica- 
tion, except that fram abufe of words very frequently arifes 
fome corruption of doftrine. If they mean only, that out- 
ward aéts of righteoufnefs are fruits of inward habits or dif- 
pofitions; that alfo is undoubtedly true ; but that is no rea- 
fon why internal aéts, virtues, graces (good works -of the 
mind), fhould not be called conditions of juftiiication ; or 
why the outward a&s fhould. not be juftly thought condi- 
tions of preferving it. But if they mean that juftification is 
ordinarily given to adulis, without any preparative or pre- 
vious conditions of faith and repentance, that indeed is very 
new doétrine and dangerous, and opens a wide door to car- 
nal fecurity and to all ungodlinefs.”’ ; 

Such is the doétrine of Chriftian juftification as it has been 
taught by the followers of Calvin, and by fome of the moft 
‘eminent Arminians who flourifhed in the end of the laft and 
‘beginning of the prefent century. ‘They appear not, from 
this view of their opnions, to differ fo widely as fome of 
them have wifhed the world to believe. Ic is evident that 
Pr Waterland, though he rejeéts fome of the diftinguifhing 

nto tenets of Calvinifm, lays greater ftrefs upon faith in his 
‘Objections {cheme of juftification than Dr Gill himfelf ; and that they 
of the both confider it as the infrument by which the adult Chri- 
city A. ftian muft receive the imputed righteoufnels of Chrift. The 
minians to greater part of modern Arminians, however, exclaim againft 
this ftate-. the imputation of Chrift’s righteoufnefs, as a doétrine falfe in 
ment of the itfelf, and fraught with the moft pernicious confequences ; 
dodtrine. and they would be ready to tell Dr Gill, in his own words, 
that of his {cheme every article is wrong. It is not true 
(fay they) that God exaéts of man, or ever did exact of him, 
an obedience abfolutely perfe& ; for under every difpenfa- 
tion man was in a ftate of difcipline, and had habits of vir- 
tue and piety to acquire; and it is probable that his pro- 
grefs in piety, virtue, and wifdom, will continue for ever, as 
none but God is perfect and ftationary, and incapable of de- 
viating from the line of rectitude. Moft of them, after Bi- 
fhop Bull, diflike the ufe of fuch unfcriptural phrafes as the 
inflrument of juflification, applied either to faith or to works ; 
and think, that by confidering God as the fole juftifier of 
man, upon certain conditions, they can more precifely afcer- 
tain the diftin@& previnces of faith and obedience in the 
fcheme of juftification, than either their. brethren of the old 

{chool of Arminius, or their rivals of the {chool of Calvin. 
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By the very confticution of man, piety and virtne are Theology 


duties which, if he do not fincerely perform, he muft of Mor pee 
courfe forfeit the favour of his Maker; but the moft per.” 4;. 
feet performance of his natural duties would not entitle him sli e 
to a fupernatural and eternal reward. _ Eternal life is the 21 


liarly Chr 


giftof God through Jefus Chrift ; and it is furely reafonable Their ows 


that we fhould acknowledge it to be fo, and not claim it as age 
a debt due to our merits. ‘The pious and virtuous man has 
a natural claim to more happinefs than mifery during the 
period of his exiftence, a claim founded. on the attributes of 
that God who called him into being; but he has no natural 
claim to a future life, and {till lefs to a perpetuity of exift- 
ence. ‘This is a truth not more clearly taught in the holy 
{eripture than confonant to the foundeft philofophy: and 
yet, by not attending to it, have St Paul and St James‘been 

fet at variance, and the moft oppofite dottrines taught re- 
{pecting the juftification of Chriftians. 

Becaufe faith in Chrift cannot entitle a wicked man to 
eternal happine/s, one clafs of divines feem to infer that fuch 
faith is not neceflary to Chriftian ju/fification, and that ‘“ his 
faith cannot be wrong whofe life isin the right.”” They 
proceed upon the fuppofition that man is naturally immor- 
tal; that piety and virtue are entitled to reward ; and that 
therefore the pious and virtuous man whatever be his be- 
lief, muft undoubtedly inherit an eternal reward. But this 
is very fallacious freafoning. That piety and virtue are 
through the divine juftice and benevolence entitled to re- 
ward, is indeed a truth incontrovertible ; but that man who 
is of yefterday is naturally immortal; that a being who hbe- 
gan to exiit by the mere good will of his Maker, has in him- 
{elf a principle of perpetual exiftence independent of that 
will—is a direé&t contradiGtion. Whatever began to be, can 
be continued in being only by the power, and according to 
the pleafurey of the infinite Creator; but it pleafed the 
Creator of his free grace at firft to promife mankind eternal 
life, on the fingle condition of their firft father’s obferving 
one politive precept. That precept was violated, and the 
free gift loft: but the covenant was renewed in Chrift, who 
“‘ by his death hath abolifhed death, and by his returrection 
hath brought to light life and immortality.’” The condi- a1 


tion annexed to the gift thus reftored was faith ; for ‘* being Faith the? 
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juftified by faith{, we have peace with God through our). e 
Lord Jefus Chrift ; by whom alfo we have accefs by faith She jutti 
into this grace wherein we ftand, and rejoice in the hope of cation pes 
the Grory or Gop.” Faith therefore in the Son of Godculiarly 
and Saviour of the world, is not only a condition, but the /o/ ghia: 
condition, of that juftification which is peculiarly Chriitian ;; ria ¥ 
for fince Chrift, without any co-operation of ours, hath 
purchafed for us the free gift of eternal life, we fhall be 
guilty of the groffeft ingratitude to our Divine Benefactor, 
and impioufly claim an independence on God, if we look 
upon that gift either as a right inherent in our nature, or as 
a debt due to our meritorious deeds. 213 9 

But though faith be the condition of Chriftian juftifiea- But mot of 
tion, as that implies the inheritance of eternal life, there are reining . 
other conditions to be performed before a man can be put in happinefée : 
pofleffion of eternal felutty. By a law long prior to the pro- : 
mulgation of the gofpel—a law interwoven with our very 
being—no man can enjoy the favour of his Maker, who 
does not make it his conftant endeavour * to do juftly, to 
love mercy, and to walk humbly with his God.” 'I'his law 
was in force before man fell ; it continues to be in force now 
that he is redeemed ; and it will not be abrogated even at 

that 
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ncology, that period when faith fhall give place to vifion, and hope 
a ay to enjoyment, By the grace of the Chriftian covenant, all 
oo “mankind are rendered immortal in confequence of the death 

jaw and refurreGion of Chrift, who. is the I.amb flain, in the di- 
214 vine decree, from the foundation of the world; but to ob- 
Ayaka tain immortal Aappinefi, they mutt oblerve the conditions 
ons cf both of natural and of revealed relizion, which are repen- 
ine fa- tance from dead works, and faith in Chrift the Redeemer, 
br and of The former is that condition upon which alone we can re- 
tain the Divine favour, and of courfe enjoy either pre- 
fent or future happinefs; the latter is a mott equitable ac- 
knowledgment required of us, that perpetual con{cious 
exiftence is neither a right inherent in our nature, nor a 
debt due to our virtuous obedience, but merely-the gift of 
God through Jefus Chrift our Lord. 

“To make the diftin& provinces of faith and works in 
the bufinefs of juftification clear, let us fuppofe (fays bifhop 
Warburton +), that, at the publication of the gofpel, all to 
whom the glad tidings of immortality were offered on the 
condition of faith in ‘Ze/us had been moral or virtuous men, 
and on that account entitled (as natural religion teacheth) 
to the favour of God and an abundant reward ; is it not 
felf-evident, that raITH ALONE, exclufive of the condition 
of good works, would, in that cafe, have been the very 
thing which jufified or entitled them to life ever/afling ? 
But are good works, therefore, of no ufe in the Chriftian 
fyftem? So far from it, that thofe only who ferve God in 
fincerity and in truth are capable of the juftification which 
faith alone embraces; for, to illuflrate this matter by a fa- 
miliar inftance, fuppofe a Britifh monarch to beltow, in free 
gift, a cextain portion of his own domains, to which immor- 
tality may well be compared, upon fuch of his fubjeéts as 
fhould perform a certain fervice to which they were not 
obliged by the laws of the kingdem ; it is evident that the 

erformance of this laft fervice onuy would be the thing 
which entitled them to the free gift. Yet it is obvious that 
obedience to the laws, which gave them a claim to protec- 
tion as fubjeéts, in the enjoyment OF THEIR OWN PROPERTY 
(to which the reward offered by natural religion may be 
compared}, would be a previous and neceffary qualification 
to their enjoyment of their new poffeffion ; fince it is abfurd 
to funpofe that fuch a gift could be intended for rebels and 
traitors, or indeed for any but good and faithful fervants of 
their king and country.’’? Well therefore might the apottle 
yeprove the.ignorance or licentiou{nefs of certain of his con- 
verts at Rome, in his queftion—‘‘ Do we then make void 
the raw through rarrH ? God forbid! yea, we ESTABLISH 
THE Law 3” obedience to it being the previous qualification 
of all who are entitled to the fruits of juttifying faich—Lrre 
AND IMMORTALITY. 

Had proper attention been paid to this diftin@ion, which 
St Paul everywhere makes between fuch duties as are com- 
mon to all religions that are true, and thofe which are pe- 
culiar to the Chriftian revelation, many ufelefs controverfies 
might have been avoided refpe&ting the inftrument of jutti- 
fication and the conditions of the Chriftian covenant. By 
not attending to it, the divines of one {chool, who perceive 
that the mere belief of any truth whatever cannot entitle a 
man to eternal felicity, have almoft dropt faith from their 
fyftem of Chriftianity, and tauzht moral duties like Payan 
philofophers ; whilft another party, who err almoft as far in 
their interpretations of {cripture, finding eternal lite repre- 
fented as the gift of God, and faith in Chrift as the initru- 
ment or means by which that gift mult be accepted, have 
expunged from their fyftem the necefflity of good works, 
forgetting furely that wicked believers, like believing devils, 
may be doomed to an eternity of torments. But the fum 
of Chriftianity, as we are taught by the beloved difciple, is 
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comprehended in this one commandment of God, “ that we Theology» 
fhould believe on the name of his Son Jefus Chrift, and love Fy ariien 
one another as he gave us commandment.” In perfeét har- * Hak: 
mony with him, the great apoftle of the Gentiles, frOM ee ed 
whole miftaken words much empty noile has been raifed 

about this queftion, aflures us §, that “ in Chrift Jefus no-§ Gal. v. 6. 
thing can avail to our eternal happinefs but faith which 
WORKETH BY Love; and he informs Titus ||, that it “ is| 
a true faying, and what he wills to be conftantly affirmed, 
that they who have believed in God be careful: to maintain 
good works.’’ 

Indeed no man can have complete faith in Chrift, who 
believes not the promifes of the gofpel; but all thofe pro- 
mifes, except the fingle one of a refurrection from the dead 
to perpetual con{cious exiftence, are made to us upon the ex- 
prefs condition that we obey the law of the gofpel; ‘ for 
God will render to every man according to his deeds: to 
them that are contentious and do not obey the truth, but 
obey unrighteoufnefs, indignation and wrath ; tribulation 
and anguifh upon every foul of man that doth evil, of the 
Jew firft and alfo of the Gentile ; but glory, honour, and 
peace to every man that worketh good, to the Jew firit and 
allo to the Gentile *.” * Rom. ii. 

Such are the notions of juftification entertained by thofe 8, 9. 
who in the prefent age have been confidered as the leaders + + Warbur- 
of the fe&t of Arminians.. How far they are juft, the reader ton and 
mutt decide for himfelf, as our bufinefs is little more than 22s &ce 
to colleét into one point of view the fcattered opinions of 
othérs ; but under every view of this doétrine which we 
have taken, the Chriftian covenant appears much more gra- 
cious than that into which Adam was admitted in paradife 5 
fince it affords. room for repentance, even to that man, who 
may be fo unhappy as to be withdrawn for a time into 
apoftacy from the terms of the covenant. Whether the oes 
death of Chrift theretore was a dire atonement tor the pian cove- 
a¢tual fins of men, or only operated as {uch indirectly by pro- nant more 
curing for them repeated opportunities of repentance, it is £Tacious 
an undoubted truth, that ‘it through the offence of one ee ne 
many be dead, much more the grace of God, and the gift P* 
by grace, which is by one man, Jefus Chrift, hath abounded 
unto many. And not as it was by one that finned, fo is the 
gift: for the judgment was of one offence to condemnation, 
but the free gift is of many offence to ju/fification ||.” | Rom. v, 

Thus gracioufly has the divine yoodnels dilplayed itfelf16,+7- 
in the reftoration of our loft inheritance. But it ftopt not 
here. The fame bountiful Lord of life, for its further fe- 
curity, imparts to every true believer the ftrength and light 
of his. holy {pirit to fupport faith in working out eur own 
falvation. Our bleffed Saviour, ‘‘ who gave himfelf for usy 
that he mizht redeem us not only from death, but likewife 
from all iniquity, and purify to himfelf a. peculiar people 
zealous of good works §,” promifed, before he left this ¢ Titus ii, 
warld, to fend to his followers the Holy Ghoft or Comfor- 14. 
ter to abide with them for ever, to guide them into all 
truth, to bring all things to their remembrance whatfoever 
he had faid unto them, and, as we learn from other paflages 
of {cripture, to “ work in them both to will and to do of 
his good pleafure.”” How amply this promife was fulfilled 
to the apoltles, we have already feen; but.we are not to . 419 
fupnofe that it was reftriCted to them. As man is defigned Chriftians 
for a {upernatural {tate in heaven, he {tands in need of fuper- fas ctified 
natural direction to guide: him to that flate. ‘* No man by the Holy 
(fays our Saviour) can-come to me except the Father draw Chats whe 
him; for as no man knoweth the thinys of a,man fave the 
{pirit of a man which isin him, even fo none knoweth the 
things.of God but the Spirit of God,” ‘Chis omnifcient Spi- 
rit indeed ‘¢ fearcheth all things, yea even the deep things.of 
God,”’ and revealeth them to the fons of men, to enlighten 
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Theology,’ their underftandings and purify their hearts. The grace which 
larly. Pak. he fheds abroad is either external and general, or internal 
-éftian, aad particular. The former has been extended to the 
tee whole church of God under the patriarchal, Mofaic, and 
Chriflian difpenfations, in fuch a revelation of the divine 
will as was jufficient to inftruct men unto eternal life, whe- 
ther they had a clear view or not of that ftupendous plan 
of redemption, by which the kingdom of heaven was open- 
ed to them after the forfeiture of the terreftrial paradife ; 
for there have been “ holy prophets ever fince the world 
began; and prophecy came not at any time by the will of 
man, but holy men of God ipake. as they were moved by 


# Lnke ;, the Hely Ghoft*.” Hence it is that all {cripture was 

yo.and given by ii. piration of God to teach us every thing which 

2 Peteri. it 1s neceflary for us to know and believe; and the ferip- 

he ture is that work of the {pirit which is extended to the uni- 
verfal church. 

But the fame fpirit which thus generally reveals the object 
of faith to the church, does likewife particularly illuminate 
the minds of individual believers, working in them an affent 
to that which is taught them from the written word. It 

+ A&s xvi. was thus that ‘the Lord opened the heart of Lydia+, 
i 4. that fhe attended to the things which were fpoken of Paul ;”’ 


it is thus that ‘‘ the word preached doth not profit if it be 
not mixed with faith in them who hear it { ;?? and it is 
‘ .. thus that **God deals to every man the meaiure of faith }| ;’” 

{{ Rom, xi. : : iat ee 
5, for * by grace are we faved through faith, which is not of 
§ Eph. ii. 8. ourfelves; it is the gift of God {§.’? ‘Fhis illumination of 
the Spirit was conveyed to the apoftles “in a found from 
heaven as of arufhing mighty wind,’’ becaufe it was meant 
to teftify to the world that they were chofen minifters of 
the gofpel; but the ordinary Chriftian receives it in the 
ftill {mall voice,”’ becaufe it is conveyed to him only to 
‘‘ open his underftanding that he may underftand the {crip- 

a19 tures.” : ods cin 

Regene- Another operation of the Spirit on the minds of believers 
tatesthem, is that which in feripture is called Recenerarion 3 for 
“according to his mercy God faveth us by the wafhing of 
regeneration and renewing of the Holy Gholt *, which he 
fheds on us abundantly through Jefus Chrift our Lord.” 
To thofe who believe that we derive from Adam a corrupt- 
ed nature, this particular grace muft appear fo abfolutely 
neceflary, that without it we could have no relith for heaven 
or heavenly things. ‘ The natural man (we are told) re- 
ceiveth not the things of the fpirit of God; for they are 
foolifhnefs to him ; neither can he know them, becaufe they 
are fpiritually difcerned.’? Indeed whatever be the powers 
of our moral faculties, when compared with thefe of our firft 
father, it is fo long before they be completely developed, that 
we fhould infallibly be lolt, if we were not bleffed by a fu- 
pernatural guide, when reafon is incapable of direGting our 
condu&. Our paffions and appetites are in their full 
ftrength before experience has furnifhed the mind with ma- 
terials, by means of which motives may be weighed; and 
therefore it would be impoffible, during the giddy period of 
youth, to keep them in due fubjeétion, or to prevent vicious 
habits from being formed, were we not influenced by divine 
grace. So true is it, that ‘* except a man be born again of 
water and of the Holy Ghoft, he cannot enter into the kinz- 
dom of God.” ‘This change in our difpofitions, from an 
immoderate attachment to earth to a relifh for the things of 
heaven, isin feripture called ‘* a renewing of our minds, a 
new creation, a new man ;’’ in oppofition to our natural dif- 
polition, which is called * the old man, corrupted accord- 
ing to the deceitful lufts.”? ‘The ancient fathers of the 
+ Clarke church, as well as fome very eminent modern divines +, ge- 
and Water-nerally {peak of baptifm as the inftrument in Ged’s hand of 
fund. man’s regeneration ; and for the truth of their opinion they 
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appeal to John ili. 3, 5. Ephef, v. 25, 26. and 1 Cor, vi, | Theolo 
11, in which great ftrefs is certainly laid upon the wafhing ) 1°)" RG 
of water, as well as upon fanétification by the word. font 
A third office of the Holy Spirit is to lead, direét, and . ——- 
govern us through all the periods of our lives. Without 229 
fuch a leader and guide, the temptations with which we are ees 
{urrounded would certainly overcome us, and we fhould faint esthro apie 
long before we arrive at the end of our journey. By theplife, ~ | 
very conftitution of our nature we are fubjected in fome de- - 
gree to the influence of fenfe, of which the objeéts are pre- - 
fent, whilft the enjoyments of heaven are future, and feen, as 
at a diltance, only by the eye of faith ; but “ the law of the : 
Spirit of life, in Chrift Jefus, hath made us free from the : 
law of fin and death ;”? for God-worketh in us both to will | 
ard to do of his good pleafure ; and as many as are thus led ! 


by the fpirit of God, they are the fons of God; and while : 
they walk in the Spirit, they do not fulfil the lufts of the : 
flefh.”? Without the aid of the fame Spivit, we could not even 
make our prayers acceptable; for fince ** our confidence in 
God is, that he heareth us only when we afk any thing ac- i 
cording to his will; and fince we know not what we fhould ; 
pray for as we ought, the Spirit itfelf maketh the interceffion i 
for us with groanings which cannot be uttered *.” ** Rom. Vi 
A fourth operation of the Holy Ghoft, as he is the fanc-,26. 
tiher of Chrittians, is to join them to Chrift, and make 
them members of that one body of which he 1s the head. 
** For by one Spirit are we all baptized into one body + 5+4 7 Gor, 
and as the body is one and hath many members, and all the xxi. 12, 
members of that one body being many are one body, fo allio nar 
is Chrif.””? ‘* Hereby we- know that God abideth in us, UUnites 


_by the Spirit which he hath given us ;’’ and as, in the or. tithem to 


dinary courfe of his dealings with Chriftians, this Spirit is 
firft given in baptifm, fo is it continued to the faithful by 
the initrumentality of the Lord’s fupper, That ordinance 
we have elfewhere (fee Suprar of the-Lord) proved to be a 
federal rite; and furely no time can be fuppofed fo highly 
fanCtified for the reception of the graces of the Holy Spirit, 
as that in which we renew our federal union with our Lord 
and Mafter in the communion of his body and blood. 

It is likewife the office of the Holy Ghoft to give us an 
earneft of our everlafting inheritance, to create in us a fenfe 
ot the paternal leve of Ged, and thereby to affure us of the 
adoption of fons. ‘* As many as are led by the Spirit of 
God, they are the sons of God; and becaule we are fons, 
God hath fent forth the {pirit of hts Son into our hearts. For 
we have not received the {pirit of bondage again to fear ; 
but we have received the Spirit of adoption, whereby we 
ery Abba Father; the Spirit itfelf bearing witne{s with our 
{piit, that we are the children of God {.” hee i j 

As the gifts of grace are generally annexed to means, to Miers va 
the proper ule of the word and facraments, it is a fixth of-yc5, 16. | 
fice ot the fame Spirit to fanétify fuch perfons as are regu- 
larly fet apart for the work of the miniitry, and ordained 
to offer up the public prayers of the people; to blefs them 
in the- name of God; to teach the doétrines of the yofpel ; ae 
to adminifter the facraments inftituted by Chrift; and togics the a 
perform all things neceflary ‘‘ for the perfe¢ting of thenniniftras 
faints, for the work of the miniltry, for the edifying of the tons of t 
body of Chrift*.”? The fame Spirit which illuminated the ™Uniters: 
apottles, and endowed them with power from above to per- joe} 
form perfonally their apottolic funétions, fitted them alfo #6 Eph. 4 
for fending others, as they were fent by their Divine Ma-,,,. "a 
fter ; and for eftablifhing fuch a conftitution of the church 
as was beft adapted for preierving Chriftians in the unity 
of the Spirit and bond of peace. They committed a ftand- 


CChriit,. 


ing power to a fucceffive miniftry to be conveyed down 
to the end of the world; and thofe who are vefted with 
that power are obliged to * take heed unto themfelves, and 
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rects the thoughts and aCzions of men, that we believe there Theology, 
are very few who have made obfervations upon themfelves 01 Dect 


rt If, 
eology, to all the flack over ‘which the Hory Guost hath made 


pre PccU-them overfeers, to feed the church ef God, and ta contend ; & 
Ply Chri- liarly Chris 


sa faints +.” See Epriscoracy, Inperenpents, Parspyte- many inftances in which their ufual judgment and fenfe of ——\—= 
Adts xx. rtans, Pork, and Quakers. things were over-ruled, they know not bow or why; and 
Band By thefe, and the like means, doth the Spirit of God that the a€tions which they performed in thofe circumftances 
He Nel’ fanétify the fons of men; and in confequence of this fanGtif- have had contequences very remarkable in their general hi- 
cation proceeding immediately from his office, he is called ftory. See Provinence, n° 18, 19. 
the Hoty Spirit and the Comrorrer. ‘This is fuch a — This being the cafe, why thould the pride of Chriflians make 
provifion for renewing us in the fpirit of our minds, and them hefitate to admit, upon theauthority of divine revelation, 
enabling us to put on the new man, which, after God, is what Socrates, and Plutarch, and Cicero, and all the virtuous 
created in righteoufnefs and true holinefs,” as, when made and wife men of antiquity, admitted in effect, upon no bet~ 
known by revelation appears to have been expedient, may ter evidence than that of oral tradition, fupported by their 
be conceived to have been even neceflary, and, though rea- own meditations on their own thoughts, and the principles 
223 fon could hardly have hoped for it, is contradiéted by none of of their own condu€&t? Is it that they fee not fuch benefi- 
putrover- our natural notions either of God or of man. Many, however, cial effe¢ts of Chriftianity as to induce them to believe the 
Shh 63 are the controverfies to which it has given rife in the church _ profeffors of that religion to be indeed ‘* chofen to falvation 
“ayn of God; fome contending that it is given only unto the through the fanétification of the Spirit ||”? -Let them| Theff. ii. 
ne elect, upon whom it operates with refiftlels efficacy; others fludy the practical precepts of the gofpel, confider the con-3- 
affirming that it is offered to all, but in fuch a manner as fequences which they have had on the peace and happine(s 
that, by the abule of their free will, it may be “ refifted, of fociety, and compare the general condu& of Chriftians 
grieved, and quenched ;’’ and fome few, {till intoxicated with with that of the Jews, Pagans, and Mahometans (fee Rz- 
the pride of Peracius, think it is not neceflary, and of ticion), and they will doubtlefs find reafon to alter their 
courfe is not beftowed. opinion; and let thofe who embrace the truth, remember, 
The queftions concerning e/edfion, the efficacy of grace, and that as they are the temple of God, if the Spirit of God 
the final perfeverance of the faints, we have {tated elfewhere, dwell in them, * it is their indifpenfable duty to cleanfe 
and given a fummary view of the arguments by which the themfelves from all filthineis of the flefh and {pirit ; to fol- 
contending parties maintain their refpeétive opinions (fee low peace with all men, and holinefs, without which no 
PReDESTINATION); and the texts of Scripture which we man fhall fee the Lord; and to work out their own falva- 
224 have juft quoted, under the different heads of fanctifcation, tion with fear and trembling, fince it is God who worketh 
ifcufled fhow fufficiently that the opinion of Pelagius is dire€tly con- in them both to will and to do of his good pleafure.”” 6 
fewhere. tyary to the doétrine of the apoftles. It may not be im- From this fhort view of the feveral ditpenfations of re-The gofpet 
proper to inquire whether it be as agreeable to reafon and vealed religion, it is evident that the gofpel is not only thethe latt re 
experience as its proud patrons feem to imagine. beft but the laft gift of the kind which man has to expeét V«lation. 
If it be unreafenable to expe& any affiftance from the from his Maker; that the fcheme of revelation is comple- 
Spirit of God in carrying on the work of our own falva- ted; and that the pretences of Mahomet and of more mo. 
: tion, how came fo many of the wifeft and beft of men in all dern enthufiafts to divine infpiration are not only falfe, but 
: ages to believe, that he who fincerely endeavours to dif- fraught with contradictions. All thefe-men admit the di- 
charge his duty is fupported in that endeavour by affiftance vine origin of the Molait and Chriltian religions; but it 
from heaven? That fuch was the popular belief of the ear- appears from the fcriptures, in which thofe religions are 
| ly Greeks, is evident from the poems of Homer; in which taught, that the fyitem of revealed truths which conftitute 
we everywhere find fome god calming the paffions of the the Patriarchal, Mofaic; and Chriftian revelations, commen- 
| heroes, altering their determinations when improper, and in- ced with the fall of man, and that it mutt therefore neceflarily 
| {piring them with wifdom. Nor was this the fentiment of the end with his reftoration to life and immortality by the fa- 
. poets only. Socrates, it is well known, profeffed to believe crifice of Chrift upon the crofs. A new revelation there- 
that his own condu@ was under the diretion of a fuperior fore like that of Mahomet cannot be admitted without re- 
{pirit, which he called a demon; and Plutarch, as we find jeGting the whole Bible, though the impoftor himfelf every- 
aos him quoted by Wollaiton, fpeaks of the gods aflifting men, where acknowledges the infpiration of Abraham, of Mofes, 


earneftly for the faith which was once delivered unto the 


pinions of by ** exciting the powers or faculties of the foul; by fug- 


and their own affairs, who have not found, upon reflection, 


and of Chrift. Nor is greater regard due to the claims of 


le hea- —_gefting fecret principles, imaginations, or thoughts ; or, on Chriftian enthufiafts. Such of thefe men as pretend to have 

ning it, the contrary, by diverting or flopping them.” Of the been in heaven +, and thence to have brought fpiritual dif- f Bochman; 
eee tame opinion muft Cicero have been, when he faid, “ flabit coveries to the earth, have either forgotten or never under- ; aD 4 
| illud quidem, quod locum hune continet, de quo agimus, ftood, that in the feriptures of the Old and New go Vt Se 

| efle Deos, et eorum _providentia mundum adminiftrari, eof- ments the great fcene of Providence appears to be clofed 

| demque confulere rebus humanis, nec folum univerfis, verum in the full completion of its one regular, entire, and eter- 

a mess etiam sinGuLIs *y” for it isnot conceivable that a particular nal purpofe; that St Paul has pronounced { a curfe upon? Gal. i. 8, 
- 4. 80Ct. 


providence can bé adminiftered without the influence of the 
Deity on the minds of men. ‘That the poets and philofo- 
phers of the heathen world derived thefe notions from pri- 
meval tradition, cannot, we think, be queftioned; but if 
they were abfurd in themfelves, or apparently contradictory 
to the laws of nature, they would not furely have been fo 
univerfally embraced ; for it Will hardly be denied, that So- 
crates and Cicero were men of as great natural fagacity as 
Pelagius or any of his followers. It is indeed fo far from 
being incredible that the Father of {pirits occafionally di- 


any man or angel from heaven who fhall preach another gof- 
pel than what has been already preached by the apoitles and 
evangelifts ; that in their writings we are taught every thing 
which it is our duty to believe or to praétife in order to our 
own falvation; and that we have the promife of our bleffed 
Lord himfelf, that the Spirit of truth fhall remain with us 
to guide us into all neceflary truth, till that great day when 
he fhall come again to judge the world in righteoufnels, and 
render to every man according to his works. 
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THEOPHRASTA, in botany; a genus of plants be- 


longing to the clafs of pentandria and order of monogynia, 
The corolla is campanulated, with divifions and fegments 
obtufe; the capfule unilocular, globular, very large, and 
There is only one {pecies, the americana. 

THEOPHRASTUS, the philofopher, was born about 
371 years before Chrift, and was fucceffively the difciple 
of Plato and of Ariftotle. He fucceeded Ariftotle in 
the Peripatetic fchool, and conduéted the charge with fuch 
high reputation that he had about 2000 fcholars. He is 
highly celebrated for his induftry, learning, and eloquence ; 
and for his generofity and public fpirit. He is faid to have 
twice freed his country from the oppreffion of tyrants. He 
contributed liberally towards defraying the expence attend- 
ing the public meetings of philofophers ; which were held, 
not for the fake of fhew, but for learned and in rentous con- 
verfation. In the public f{chools he commonly appeared, 
as Ariftotle had done, in an elegant drefs, and was very 
attentive to the graces of elocution. He lived to the ad- 
vanced age of 85: Some fay of 107.. Towards the clofe 
of his life, he grew exceedingly infirm, and was carried to 
the fchool on atouch. He exprefled great regret on ac- 
count of the fhortne(fs of life ; and complained that nature 
had given long life to ftags and crows, to whom it is of fo 
little value, and had denied it to man, who, in a longer 
duration, might have been able to attain the fummit of 
fcience ; but now, as foon as he arrives within fight of it, 
is taken away. His laft advice to his difciples was, that, 
fince it is the lot of man to die as foon as he be;zins to live, 
they would take more pains to enjoy life as it paffes, than 
to acquire pofthumous fame. His funeral was attended by 
a large body of Athenians. He wrote many valuable works, 
of which all that remain are, feveral treatifes on the Natural 
Hiftory of Flants and Foflils; Of Winds, Ot Fire, &c. a 
rhetorical work intitled ‘“*Chara@ters,”” and a few Metaphy- 
fical Fragments. 

To Theophraftus we are indebted for preferving the works 
of Ariftotle. See ArrsTrorve. 

THEOPOMPUS, a celebrated Greek orator and hif- 
torian, was born in the ifland Chios, and flourifhed in the 
reign of Alexander the Great. He was one of the moft 
famous of all the difciples of Ifocrates, and won the prize 
from all the panegyrifts whom Artemifia invited to praife 
Maufolus. He wrote feveral works, which are loft. 

THEOREM, a propofition which terminates in theory, 
and which confiders the properties of things already made 
or done; orit is a fpeculative propofition deduced from 
comparing together feveral definitions. A theorem is fome- 
thing to be proved, anda problem fomething to be done. 

THEORETIC, fomething relating to theory, or that 
terminates in fpeculation. 

THEORY, in general, denotes any doftrine which ter- 
minates in fpeculation, without confidering the practical 
ufes or application thereof. 

THEOSOPHIS (IS, a fe& of men who pretend to de- 
rive all their knowledge: fror divine illumination. They 
boaft that, by means of this celeftial light, they are not 
only admitted to the intimate knowledge of God. and of all 
divine truth, but have accefs to the moft fublime fecrets of 
nature. They afcribe it to the fingular manifeftation of 
divine benevolence, that they are able to make fuch a: ule 
of the element of fire, in the chemical art, as-enables them 
to difcever the effential principles of bodies, and to difclofe 
ftupendous myfteries in the phyfical world: They even pre- 
tend to an acquaintance with thofe celeftial beings which form 
the medium of intercourfe between God and man; and to 
a power of obtaining from tliem, by the aid of magic, aftro- 
logy, and other fimilar arts, various kinds of information. 
and afliftance. 
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To this clafs belonged Paracelfus, Robert Fludd, Jacob Therape 
Boehmen, Van Helmont, Peter Poiret, and the Roficruciams. ts 
They are allo called Prea-Philofophers, which fee. Anal 
THERAPEUTA, a term applied to thofe that are meter 
wholly in the fervice of religion. ‘l'his general term has 
been applied to particular fe€ts of men, concerning whom 
there have been great difputes among the learned. 
THERAPEULICS, that part of medicine which ace 
quaints us with the rules that are to be obferved, and the 
medicines to be employed, in the cure of difeafes. 
THERIACA anpromacai,* a compound medicine 
made in the form of an elefituary. See Puarmacy, n® 605. 
THERMA, hot baths or bagnios. Luxury and extra- 
vazance were in nothing carried to fuch heights as in the 
thermez of the oman emperors. Ammian complains, that 
they were built to fuch an extent as to equal whole pro- 
vinces ; from which Valefius would abate, by reading pi/cime 
inftead of provincie. And yet after all, the remains of 
fome {till ftandicg are fufficient teftimonies for Ammian’s 
cenfure; and the accounts tran{mitted of their ornaments 
and furniture, fuch as being laid with precious ttones (Se- 
neéa), fet round with feats of folid filver (Pliny), with pipes 
and ciilerns of the fame metal (Statius), add to, rather 
than take from, the cenfure. ‘lhe mott remarkable bagnios 
were thofe of Dioclefian and Caracalla at Rome, great part 
of which remains at this day ; the lotty arches, flately pil- 
lars, variety of foreign marble, curious vaulting of the roofs, 
great number of {pacious apartments, all attract the curio- 
fity of the traveller. ‘Lhey had alfo their fummer and win- 
ter baths. 
THERMOMETER, an inftrument for meafuring the 
degree of heat or cold in any body. a 
The thermometer was invented about the beginning of Invention 
the 17th-century; but, like many other ufeful inventions, of he tht 
it has been found impoffible to afcertain to whom the ho. 7)?-Mt4 
nour ef it belongs. Boerhaave * afcribes it to Cornelius p7:,,. 
Drebbel of Alemar, his own countryman. Fulgenzio + at-* Chen, 
tributes it to his mafter Paul Sarpi, the great oracle of the P- 152,14 
Venetian republic ; and Viviani gives the honour of it to Lin’ 
Galileo §. But all thefe are pofthumous claims. San@torio t <5.’ ' 
claims this honour to himfelt ; and his affertion is corrobo- } Vit. Ga 
rated by Borelli § and Malpighi * of the Florentine aca-/#. p- 678 
demy, whofe partiality is not to be fufpected in favour | Cr”. 1 
of a member of the Patavinian {chool. 7368 
_ Perhaps the beft way to reconcile thefe different claims § De Wa 
would be, to fuppofe that the thermometer was really in- aima/.1 
vented by different perfons about the fame time. We know aa 
that there are certain periods in the progrefs of the arts Poftb. pa 
when the ftream of human genius runs in the fame direc- . 
tion, and moves towards the fame object. That part of 
the current which reaches the object firft may poffefs the 
title; but the other parts follow. fo rapidly and arrive fo 
foon after, that it is impoffible fer a fpetator to. decide 
which is firft in point of time. i 
The firft form of this inftrument for meafuring the de- The air 
grees of heat and cold, was the air-thermometer. It is athermom 
well known fa& that air expands with heat fo as to occupy te! defer 
more {pace than it does. when cold, and that it. is condenfea "** 
by cold fo as to. occupy lefs fpace than when warmed, and 
that this expanfion and condenfation is yreater or lefs ac- 
cording to the degree of heat or cold applied. The prin- 
ciple then on which the air-thermometer was conftru¢ted 
is very fimple.. The air was confined in a tube by means 
of fome coloured liquor; the liquor role or fell accordmg 
as the air. became expanded or condenfed. What the firft 
form ef the tube. was, cannot now perhaps be well known; 
but the following defcription of the air-thermometer Will 
fully explain its nature. 
The air-thermometer confifts of a glafs tube BE, con- Plate DV 
meted figs te 
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hemo- neGed at one end with a large glafs ball A, and at the julted tothe great funfhine heats of Florence, which are Thermo- 
neter- other end immerfed in an open veffel, or terminating in a too variable and undetermined; and. frequently the work-  ™¢ter 
ball DE, with a narrow orifice at D; which veffel, or ball, man formed the fcale according to his own fancy. While 
contains any coloured liquor that will not eafily freeze. the thermometer laboured under fuch difadvantages it could 
Aquafortis tinged of a fine blue colour witha folution of vi- not be of general ule ; é 
triol or copper, or fpirit of wine tinged with cochineal, will To obtain fome fixed unalterable point by which a deter- pifferent 
-anfwer this purpofe. But the ball A mutt be fir mode- mined {cale might. be dilcovered, to which all thermometers fixed points: 
rately warmed. fo that a part of the air contained in it may might be accurately adjufted, was the fubjet which next propofedby 
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. was propofed about the middle of the 17th century by the It has not been obferved to freeze even in very great colds, 

Florentine academy, This fluid was fpirit of wine, or al- and it bears a heat about four times that of water before it 

cohol, as it is now generally named. ‘fhe alcohol being boils. With thefe advantages it was made ufe of by Sir 

| coloured, was inclofed in a very fine cylindrical glafs tube Ifaac Newton, who difcovered by it the comparative de- 

: previoufly exhauited of its air, having a hollow ball at one gree of heat for boiling water, melting wax, boiling fpirit 

: end A, and hermetically fealed at the other end D. The of wine, and melting tin ; beyond which it does not appear 

ball and tube are filled with retified fpirit of wine to a that this thermometer was applied. ‘ihe method he ufed. 

: convenient height, as to C, when the weather is of a mean for adjufting the feale of this oil thermometer was.as [fol- 

| temperature, which may be done by inverting the tube into lows: Suppofing the bulb, when immerged in thawing 

| a veffel of ftagnant coloured fpirit, under a receiver of the {now, to contain 10,000 parts, he found the oil expand by 

| air-pump, or in any other way. When the thermometer is the heat of the human body fo as to take up ;‘5th more~ 
proveily filled, the end D is heated red hot by a lamp, and fpace, or 19,256 fuch parts ; and by the heat of water boil- 
then hermetically fealed, leaving the included air of about } ing ftrongly 10,725 ; and by the heat of melting tin 11,516.. 

{ of its natural denfity, to prevent the air which is in the fpirit So that reckoning the freezing point as a common limit be- 

| from dividing it in its expanfion. ‘To the tube is applied a tween heat and cold, he bean his feale there, marking it 
feale, divided from the middle, into 100 equal parts, up- 0, and the heat of the human body.he made 12°; and confe- ot 
wards and downwards. quently, the desrees. of heat being proportional to the de- Tala eo 

As {pirit of wine is capable of a very confiderable degree grees of rarefaction, or 256: 725 :: 12: 34, thisnumber 34, fai Ab ; 

of raretaGtion and condenfation by heat and cold, when the will exprefs the heat of boiling water; and by the fame vol iv. sarc 

heat of the atmofphere increafes the f{pirit dilates, and con- rule, 72 that of melting tin}, ‘This thermometer was con. 2. 
fequently rifes in the tube; and when the heat decreafes,. ftructed in-1701, 8 
the fpirit defcends, and the degree or quantity of the motion. | T'o the application of oil’ as a meafure of heat and ‘cold, {ts imper- 

: is fhown by a {cale. there are iniuperable objections. It is fo vifcid, that it ad-fections. . 
is defeds, _ Lhe fpirit of wine thermometer was. not fubjec&t to fome heres too ftrongly to the fides of the tube. On this ac- 
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be expelled through the orifice D3; and then the liquor 
preffed by the weight of the atmofphere will enter the ball 
DE, and rife, for example, to the middle of the tube at 
C, at a mean temperature of the weather; and in this ftate 
the liquor by its weight, and the air included in the ball 
A, &c. by its elafticity, will counterbalance the weight of 
the atmofphere. As the furrounding air becomes warmer, 
the air in the ball and upper part of the tube, expanding 
by heat, will drive the liquor into the lower ball, and con- 
fequently its furface will defcend ; on the contrary, as the 
ambient air becomes colder, that in the ball is condenfed, 
and the liquor preffed by the weight of the atmofphere will 
afcend: fo that the liquor in the tube will afcend or defcend 
more or lefs aécording to the {late of the air contiguous to 
the inftrument. ‘l'o the tube is affixed a {cale of the fame 
length, divided upwards and downwards from the middle C 
into 100 equal parts, by means of which the afcent and 
defcent of the liquor in the tube, and confequently the va- 
riations in the cold or heat of the atmof{phere, may be ob- 
ferved. 

‘This inftrument was extremely defective ; for the air in 
the tube was not only aifefted by the heat and cold ot the 
atmolphere, but alfo by its weight. 

The air being found improper for meafuring with accu- 
racy the variations of heat and cold according to the form 
of the thermometer which was firft adopted, another fluid 


of the inconveniences which attended the air thermometer.. 


In particular, it was not’ affeéted by variations in the weight 
of the atmofphere : accordingly it foon came into general 
ufe among philofophers, It was, at an early period, intro- 
duced into Britain by Mr Boyle. Ta this inftrument, as 
then. ufed, there are, however, many objeGtions. ‘i he lis 
quor was of different degrees of ftrength, and therefore. dif- 


ferent. tubes filled with it, when expofed to the fame degree of ’ 
* heat, would not coriefpond. ‘There wasalfo another defe@: 


The {cale which was adjufted to the thermometer did not 
commence at any fixed point. The higheft term was ad- 


drew the attention of philofophers. Mr Boyle, who feems? 
at an early period to have ftudied this fubje& with much? 
anxiety, propofed the freezing of the effential oil of annifeeds 
as a convenient point for graduating thermometers; but 
this opinion he foon laid afide. Dr Halley next propofed 
that thermometers fhould be graduated in a deep pit under 
ground, where,the temperature both in winter and fummer 
is pretty uniform ; and that the point to which the {pirit of 
wine fhould rife in {uch a fubterraneous place fhould be the 
point from which tlte {cale fhould commence. But this 
propofal was evidently attended with fuch inconveniences that 
it was {oon abandoned. He made experiments on the boil- 
ing point of water, of mercury, and o/ {pirit of wine; and 


hilofos 
hers. 


he feems rather to give a preference to the {fpirit of wine *,* P2iz, 


Fle objeGted to the freezing of water as a fixed point, be- Tran/. Abrs. 
b : II. 34. 


caufe he thought that it admitted confliderable latitude. 
It feems to have been referved to the all-conquering ge-« 
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nius of Sir Ilaac Newton to determine this important point, Newton’s 


on which the accuracy and value of the thermometer de-o 
pends. He chofe, as fixed, thofe points at which water 
freezes and boils; the very points which the experiments of 
{ucceeding philofophers have determined to be the moft fix- 
ed and convenient. Senfible of the difadvantayes of {pirit of 
wine, he tried another liquor which was homogeneous 
enough, capable of a confiderable rarefation, about 15 
times greater than f{pirit of wine.» This was lin{feed oil. 


count it afcends and defcends too flowly in.cafe of a fudden 
heat or cold. Ina-fudden cold, fo great a portion remains 
adhering to the fides of the tube after the reit has fubfided, 
that the furface appears lower than the corre{ponding tem- 
perature of the air requires. An oil’thermometer is there- 
tore not a proper meafure of heat’and cold. 


il thermoe 
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All the thermometers hitherto propofed were liable topn...? 

. . Ah eaumurs 

many inconveniences, and could not be confidered as exadt fpirit of: 
ftandards for pointing out the various degrees of tempera- wine thers. 


ture. 
count of which-was publifhed in the year 1730 in the Me- 
moirg 


‘Vhis:led Reaumur to attempt a new. one, an ac-Mometer.. 


rH 


Thermo- moirs of the Academy of Sciences. ‘This thermometer wes 
meter. made with {pirit of wane. He took a large ball and tube, 
the dimenfions and capacities of which were known; he then 
graduated the tube, fo that the {pace from one divifion to 
Martine’s another might contain roooth part of the liquor; the li- 
Ffjayso# ~~ quor containing 1000 parts when it ftood at the freezing 
the Confiruce point, 
tion of ‘Ther- Pus i 5 : 
meters, PY an artificial congelation of water: then putting the ball 
of his therriometer and part of the tube into boiling water, 
he obferved whether it rofe 80 divifions: if it exceeded 
thefe, he changed his liquor, and by adding water lowered it, 
till upon trial it fhould juft rife 80 divifions ; or if the liquor, 
being too low, fell hort of 80 divifions, he raifed it by add- 
ing rectified fpirit to it. The liquor thus prepared fuited 
his purpofe, and ferved for making a thermometer of any 
fize, whofe fcale would agree’ with his flandard. 

This thermometer was far from being perfe&t. As the 
bulbs were three or four inches in diameter, the furround- 
ing ice would be melted before its temperature could be 
propagated to the whole fpirits in the bulb, and confequent- 
ly the freezing point would be marked higher than it fhould 
be. Dr Martine accordingly found, that inftead of coinci- 
ding with the 32d degree of Fahrenheit, it correfponded with 
the 34th, or a point a little above it. Reaumur commit- 
ted a miftake alfo refpecting the boiling point; for he 
thought that the [pint of wine, whether weak or ftronz, 
when immerged in boiling water, received the fame degree 
of heat with the boiling water. But it is well known that 
highly rectified f{pirit of wine cannet be heated much be- 
yond the 175th degree of Fahrenheit, while boiling water 
raifes the quickfilver 37 degrees higher. ‘There is another 
thermometer that goes by the name of Reaumur’s, which 

as fhall be afterwards defcribed. 
Mercurial At length a different fluid was propofed, by which ther- 
thermome- mometers could be made free from moft of the defects hi- 
eat therto mentioned. This fluid was mercury, and feems firft 
to have occurred to Dr-Halley in the laft century; but 
was not adopted by him on account of its having a {maller 
degree of expanfibility than the other fluids ufed at that 
* Phil. time*, Boerhaave fays that the mercurial thermometer 
Tranf. vol. was firft conftruéted by Olaus Roemer ; but the honoer of 
AV. OF | this invention is generally given to Fahrenheit of Amfter- 
sities dam, who prefented an account of it to the Royal Society 
of London in 1724. 
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He adjufted the thermometer to the freezing point - 


Y. Hof 


That we may judge the more accurately of the proprfes | Therm 
ty of employing mercury, we will compare its qualities | ca: 
with thofe of the fluids already mentioned, air, alcohol, 
and oil. 12 

Air is the mo% expanfible fluid, but it does not receive PPropertia 
nor part with its heat fo quickly 2s mercury. Alcohol does! 2" 4! 
not expand much by heat. In its ordinary {tate it does not ys "7 
bear a much greater heat than 175° of Tahrenheit; but 
when highly re€tified it can bear a greater degree of cold 
than any other liquor hitherto employed as a meafure of 
temperature. At Hudfon's Bay, Mr Macnab, by a mix- 
ture of vitriolic acid and frow, made it to defcend to 69 be- 
low o of Fahrenheit. . ‘There is an inconvenience, however, 
attending the ufe of this liquors it is not poffible to get it 
always of the fame degree of ftrength. As to oil, its ex~ 
panfion is about 15 times greater than that of alcohol ; it fu- 

{tains a heat of 6200, and its freezing point is fo low that 
it has rot been determined ; but its vifcofity renders it ufe- 
lefs, 3 

Mercury is far fuperior to alcohol and oil, and is much more TThermoa} 
manageable than air. 1. As far as the experiments already ™etrical J 
made can determine, it is of all the fluids hitherto employed?” boecrcul 
: j : : obf mercul 
in the conftru€tion of thérmometers, that which meafures 
moft exaétly equal differences of heat by equal differences of 
its bulk : its dilatations are in faét very nearly proportional to q 
the augmentations of heat applied te it (a). 2. Of all liquids Recherches 
it is the moft eafily freed from air. 3. It is fitted to mea-/““” 1 4% 
fure high degrees of heat and cold. It fuftains a heat of phere, I 
600° of Fahrenheit’s feale, and does not congeal till it fall : 

39 or 40 degrees below o. 4. It is the moft fenfible of any 

fluid to heat and cold, even air not excepted. + Sir Benja- 4 - Phil 
min Thompfon, now Count Rumford, found that mercury Eran, fall 
was heated from the freezing to the boiling point in 58 fe- 13786. 
conds, while water took two minutes 13 feconds, and com- 

mon air 10 minutes and 17 feconds. 5. Mercury is a ho- 
mogeneous fluid, and every portion of it is equally dilated 

or contraéted by equal variations of heat. Auy one ther- 
mometer made of pure mercury is, ceteris paribus, poflef- 

fed of the fame properties with every other thermometer 

made of pure mercury. Its power of expanfion is indeed 
about fix times lefs than that of f{pirit of wine, but it is great 
enough to aniwer moft of the purpofes for which a thermo. 

meter is wanted. 14 

The fixed ‘points which are now univerfally chofen for Fiixed 

adjufting pooints. 


(a) We have affirmed that the expanfions of the bulk of quickfilver by heat are nearly (fer they are not ftrily 
fo) in a regular arithmetical progreflion, according te the quantity of heat it is expofed to ; and fuch feems to be the cafe 
according to the Table publifhed by Mr de Luc, at paze 309. of his firft volume on the Modifications of the At- 


mofphere. The following extraé& of this table fhows thefe 
order to render thefe irregularities more fenfible. 


They are fach as can hardly be conceived from the nature of any fub- 


Cironftedt® , 
MA ineralog 
vool, ii. 


variations: and the fir(t and fecond differences are added, in 


ftance, without the influence of extraneous and accidental caufes, which may have efcaped the attention of the obferver 3 


neither have they been found exaGly true by Dr Crawford. 


Mr de Luc fuppofes the whole heat from melting ice to 


that of boiling water to be divided into 80 parts ; by the fraGtional fubdivifions of which he expreffes the abfolute quan- 
tities of heat, anfwering to each 5, or ro degrees of Reaumur’s thermometer (= 22,5 of Fahrenheit’s {cale) ; fo that the 
whole fum of thefe fractions amounts exactly to the aflumed number 80. ‘They are as follow : 


Reaumur’s 
Thermometer. 


Degrees 


Fahrenheit’s 
Thermometer. 
MOSS as hele oe ae 

70 ni ge) 10) oo oe OS 
60 A 
50: 

40 

30 

20 

10 

re) 


Quantities 
of heat. 


Firft 
differences. 


Second 
differences. 


944 
9,60 
9279 
9,86 
10,08 
10,20 
10,38 


10,74 


*16 
710 
716 
222 
bg) ie 
218 
956 


+ ,06 
— ,06 
— ,06 
-- 510 
— ,06 
— IS 


meter. 
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hermo- adjufting thermometers to a feale, and to one another, are 


the boiling and freezing water points. The boiling water 


point, it is well known, is not an invariable point, but va- 


ries fome degrees according to the weight and temperature 
of the atmofphere. In an exhaufted receiver, water will 
boil with a heat of 98° or 100° ; whereas in Papin’s dige- 
iter it will acquire a heat of 412. Hence it appears that 
water will boil at a lower point, according to its height in 
the atmofphere, or to the weight of the column of air which 
preffes upon it. In order to enfure uniformity therefore in 
the conftru€tion of thermometers, it is now agreed that the 
bulb of the tube be plunged in the water when it boils vio- 
lently, the barometer ftanding at 30 Englifh inches (which 
is its mean height round London), and the temperature of the 
atmofphere 55°. A thermometer made in this way, with its 
bofling point at 2#2°, is called by Dr Horfley Bird's Fah. 
renheit, becaufe Mr Bird was the firft perfon who attended 
to the ftate of the barometer in conftructing thermometers. 
As artifts may be often obliged to adjut thermometers 
under very different preffures of the atmofphere, philofophers 


rmome- have been at pains to di(cover a general rule which might 


sto 


{e. 


be applied on all occafions. M. de Luc, in his Recherches 
Sur les Mod. del’ Atmofphere trom a feries of experiments, 
has given an equation tor the allowance on account of this. 
difference, in Paris meafure, which has been verified by Sir 
George Schuckburgh { ; alfo Dr Horfley, Dr Mafkelyne, 
and Sir George Schuckburgh, have adapted the equation 
and rules to Enzlifh meafures, and have reduced the allew- 
ances into tables for the ufe of the artift. Dr Horfley’s 
rule, deduced from De Luc’s, is this : 
es loz.  — 92°394 = A, 

where 4 denotes the height of a thermometer plunged in 
boiling water, above the paint of melting ice, in degrees of 
Bird’s Fahrenheit, and z the height of the barometer in 
ioths of an inch. From this rule he has computed the fol- 
lowing table, for finding the heights, to which a good Bird’s 
Fahrenheit will rile when plunged in boiling water, in all 
flates of the barometer, from 27 to 31 Englith inches ; 
which will ferve, among other ufes, to direét inftrument- 
makers in making a true allowance for the effect of the va- 
riation of the barometer, if they fhould be obliged to finith 
a thermometer at a time when the barometer is above or 
below 30 inches; though it is beft to ix the boiling point 
when the barometer is-at that height. 


Equation of the Boiling Point. 


Barometer. } Equation. | Difference. 


310 qe OF 
30°5 + 0°79 ok 
30°0 role ere) Bike 
29°5 — aso 0°83 
29'0 — 1°62 0°83 
28°5 245 O85 
28°0 — 3°31 tae 
nie) ar a6 0°88 
val th Bae toe: 


The numbers in the fir column of this table exprefs 
heizhts of the quickfilver in the barometer in English inches 
and decimal parts: the fecond column fhows the equation 
to be applied, according to the fign prefixed, to 212° of 
Bird’s Fahrenheit, to find the true boiling point for every 
fuch ftate of the barometer. ‘The boiling point for all in- 
termediate ftates of the barometer may be had with fuffici- 
ent accuracy, by taking proportional parts, by means of the 


* 


third column of differences of the equatigna Sce Phil, 'Thernes 
Tranf, \xiv. art. 30.; alfo Dr Mafkelyne’s Paper, vol. Ixiv. et: 
art. 20 
4 . e A P 17 : 
In the following table we have the refult of 15 different Sir George 
obfervations made by Sir George Schuckburgh compared Schuck- 


with the refult of M. de Luc’s rules, burgh’s obs 
fervations 


sequent 
Hleighr of the : ts a wich De 
B rometerre-|Mean boil-ig iting Point| Height | Boiling | Boiling | Luc’s ruics. 
duced to the ing Fores: De Luck: of Baro. Point by Point by 


I e ‘ 4 }. eure TA 
fametempere-|PY , Oiler='R ies. meter. |Obferva-}| De Luc’s 
tue of 592 {Vatlon. iom, Rules. 

Grob ch Pt Ng Inch. | ° 


26,498 | 207,07} 208,54 | 30,008] 213,22| 213,47 
27,24 | 208,64] 208,84 | 30,207| 213,58] 213,79 
279954 | 209,87] 210,03 | 30,489| 214,15] 214,23 
28,377. | 210,50] 210,81 | 30,763] 214,37] 214,66 
28,699 213527] 211,34 | 30,847 214,83) 214,79 
28,898 | 211,50| 211,67 | 30,957 hes 214,96 
28,999 211,60] 211,85 


29447 | 212,55] 212,74 
29,3505 212,951 2U25°5 | 


Sir George Schuckburgh has alfo fubjoined the following 
general table for the ule. of artifts in conftructing the ther- 
mometer, both according to his own obfervations and thofe 


of M. de Luc. 


ik i an 5 . are § % 
Height of the |Currect of the Difference |Comrect. accord. Dies 


Barometer, | boiling point. to M, de Lue. 
eae da, eae Selatan 7 TARTS 
26,0 — 7,09 —- 6,83 
2645 — 6,18 eH — 5,93 a 
27:0 wn 27 o m= 5204 ak 
A eM baad Cee CNL gat ee ee 
Bo fret | ae 
wm 2545 9 
— 1,62 "3 
et bBo 252 
0,00 80 
tor | 
+ 1,57 a: 
UREN ERR DEERE. 


The Royal Society, fully apprized of the importance of Obferva- 
adjufting the fixed points of thermometers, appointed a ee made 
committee of feven gentlemen to confider of the beft me- eee oe | 
thod for this purpofe ; and their report is publifhed in the the Royal 
Phil. Tranf. vol. xvii, part ii. art, 37. Society for 

They obferved, that though the boiling point be placed abr: 
fo much higher on fome of the thermometers now made than pointe 
on others, yet this does not produce any confiderable error in 
the obfervations of the weather, at leaft in this climate; for 
an error of 1°; in the pofition of the bailing point, will 
make an error only of half a degree in the potition of 929, 
and of not more than a quarter of a degree in the point of 
62°. It is only in nice experiments, or in trying the heat, 
of hot liquors, that this error in the boiling point can be of 
much importance. 

In adjufling the freezing as well as the boiling point, the 
quickfilver in the tube ought to be kept of the fame heat as 
that in the ball. When the freezing point is placed at a 
confiderable diftance from the ball, the pounded ice fhould 
be piled to fuch a height above the ball, that the error 
which can arife from the quickfilver in the remaining part of 
the tube not being heated equally with that in the ball, thall 
be very {mall, or the obferved point muit be correed on 
that account according to the following table ; 

Fleat 


Thermos 
meter. 
19 
Table for 
correcting 
the freez~ 
ing point, 


20 
The quick- 
Tilver in 
the tube 
ouvht to! 
be heated 
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deoree as 
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ball. 

at 
‘The tubes 
ought to 


be cylindri- 


cal and ca« 
pillary. 
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Phyf. Exp. 


tom. iv. p. 
376. 


22 
"The num- 
ber of de- 
grees into 
which the 
feale ought 
to be divi- 
aed. 


23 
At what 
point the 
Scale ought 
to com- 
mience. 


Sree 


Teat of the 


Rie Corre€tion. 
ween oe RUG Le eae ON Ee iy 

42° 509087 : 

52 sOOL74 

62 300261 

72 ,00348 

82 500435 


The correGtion in this table is expreffed in 1oooth parts 
ot the diltance between the treezing point and the furface of 
the ice; e.g. if the freezing point ftands feven inches above 
the furface of the ice, and the heat of the room is 62, the 
point of 32° dhould be placed 7 X 00261, or ,018 of an 
inch lower than the obferved point. A diagonal feale 
will facilitate this corre€tion. 

The committee obferve, that in trying the heat of liquors, 
care fhould be taken that the quickflver in the tube ot the 
thermometer be heated to the fame degree as that in the 
ball; or if this cannot be done conveniently, the obferved 
heat fhould be corre&ted on that account ; for the manner 
of doing which, and a table calculated for this purpoie, we 
‘muft refer to their excellent report in the Phil. T'ranf. vol. 
Ixvii. part il. art. 37. 

With regard to the choice of tubes, they ought to be ex- 
aGtly cylindrical. But though the diameter fhould vary a 
little, it is eafy to manage that matter in the manner pro- 
pofed by the Abbé Nollet |], by making a {mall portion of 
the quickfilver, e. g. as much as fills up an inch or half an 
inch, flide backward and forward. in the tube; and thus 
to find the proportions of all its inequalities, and from 
‘thence to adjuft the divifions to a feale of the moft perfect 
equality. The capillary tubes are preferable to others, be- 
caufe they require fmaller bulbs, and they are alfo more fen- 
fible, and lefs brittle. The moft convenient fize for -com- 
mon experiments has the internal diameter about the goth 
or 50th of an inch, about 9 inches long, and made of thin 
glafs, that the rife and fall of the mercury may be better 
feen. 

‘The next thing to be confidered, is of what number of 
degrees or divifions the fcale ought to confift, and from 
what point it ought to commence. As the number of the 
divifions of the fcale is an arbitrary matter, the {cales which 
have been employed differ much from one another in this 
circumftance. Fahrenheit has made 180 degrees between 
the freezing and boiling water point. Amonton’s made 73, 
and Sir Tfaac Newton only 34. ‘There is, however, one 
general maxim, which ought to be obferved : That fuch an 
arithmetical number foould be chojen as can eafily be divided and 
fubdivided, and that the number of divifions fasuld be fo great 
“that there foall feldom be occafion for fraéions, “The number 
8- chofen by Reaumur anfwers extremely well in this re- 
fpe&t, beceufe it can be divided by feveral figures without 
Jeaving a remainder ; but it is too {mall a number : the con- 
fequence ot which is, that the degrees are placed at too great 
a diftance from one another, and FraCtions mutt therefore be 


often entployéd. We think, therefore, that 160 would have. 


been amore convenient number. Fahrenheit’s number 1801s 
large enough, ‘but when divided its quotient foon becomes 
an odd number. 

As to the point at which the fcale ought to commence, 
various opinions have been entertained. If we knew the 
begining or loweft degree of heat, all philolophers would 
agree, that the loweft point of the thermometer ought to be 
fixed there; but we know neither the loweff nor the ngheft 
degrees of heat; we obferve only the intermediate parts. 
All that we can do, then, is to begin it at fome invariable 
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TB ok f 406] Y ek 


point, to which thermometers made in different places may Ther 


eafily be adjufted. If poffible too, it ought to be a point-at MC's 


which a natural well-known body receives fome remarkable 
change fram the effects of heat or cold. Fahrenheit be- 
gan his fcale at the point at which fnow and falt congeal. 
Kirwan propofes the freezing point of mereury. Sir Ifaac 
Newton, Hales, and ‘Reaumur adopted the /reezing point 
of water. The obje€tion to Fahrenheit’s laweft point is, 
that it commences at an artificial cold never known in na- 
ture, and to which we cannot refer our feelings, for it is 
what few can ever experience. There would be feveral 
great advantages gained, we allow, by adopting.the freezin 
point ef mercury. It is the loweft degree of cold to which 
mercury can be applied as a meafure; and it would render 
unneceffary the ufe of the figns plus and minus, and the 
extenfion of the feale below o. But we objeét to it, that it 
is not a point well known; for few, comparatively fpeaking, 
who ufe thermometers, can have an opportunity of feeing 
mercury congealed. As to the other advantage to be 
gained by adopting the freezing point of mercury, namely, 
the abolition of negative numbers, we do not think it would 
counterbalance the advantage to be enjoyed by ufing a well- 
known point. - Belides, it may be afked, Is there not a pro- 
priety in ufing negative numbers to exprefs the degree of 
cold, which is a negative thing ? Heat and cold we can only 
judge of by our feelings; the point then at which the f{cale 
fhould commence, ought to bea point which can form to us 
a ftandard of heat and cold; a point familiar to us from be- 
ing one of the moft remarkable that occurs in mature, and 
therefore.a point to which we can with moft clearnefs and 
precifian refer to in our minds on all occafions. This is the 
freezing point of water chofen by Sir lfaac Newton, which 
of all the general changes produced in nature by cold is 
the moft remarkable. [t is therefore the moft convenient 
point for the thermometers to be ufed in the temperate and 
frigid zones; we may fay over the globe, for even in 
the hotteft countries of the torrid zone many of the moun- 
tains are perpetually covered with fnow. 24% 
Having now explained the principles of the thermometer Only fot 
as fully as appears nece‘lary, in order to make it properly *e*™o# 
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underftood, we will now fubioin an account of thofe thermo-,.1) 
meters which are at prefent in moft general ufe. ‘Thefe are 
Fahrenheit’s, De I’Ifle’s, Reaumur’s, and Celfius’s. Fahren- 
heit’s is ufed in Britain, Del’ Ile’s in Ruffia, Reaumur’s in 
France, and Celfius’s in Sweden. ‘They are all mercurial 
thermometers. ast 
Fahrenheit’s thermometer confifts of a flender cylindrical fahvens 
tube and a {mall longitudinal bulb. ‘To the fide of the tube 2«'t’s d 
is annexed a fcale which Fahrenheit divided into 600 parts, @ibeds 
beginning with that of the fevere cold which he had obfer- 
ved in Iceland in 1709, or that produced by furrounding the 
bulb of the thermometer with a mixture of {now or beaten 
ice and fal ammoniac or fea falt. This he apprehended to 
be the greateft, degree of cold, and accordingly he marked 
it, as the beginning of his feale, with 0; the point at 
which mercury begins to boil, he conceived to fhow the 
greateft dezree of heat, and this he made the limit of his 
fcale. The diftance between thefe two points he divided 
into 600 equal parts or degrees; and by trials, he found 
that the mercury ftood at 32 of thefe divifions, when wa- 
ter juft begins to freeze, or {now or ice juft begins to 
thaw; it was therefore called the degree of the freez- 
ing point When the tube was immerfed in boiling wa- 
ter, the mercury rofe to 212, which therefore is the boiling 
point, and is juft 180 degrees above the former or freezing 
point. But the prefent method of making the {cale of 
thefe thermometers, which is the fort in mott common ufe, 
is firft to immerge the bulb of the thermometer in ice or 
{how 
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fiow juft beginning to thaw, and mark the place where the 
mercury ftands witha 32; then immerge it in boiling water, 
and again mark the place where the mercury flands in the 
tube, which mark with the num. 212, exceeding the former 
by 180; dividing therefore the intermediate fpace into 
180 equal parts, will give the fcale of the thermometer, 
and which may afterwards be continued upwards and down- 
wards at pleafure. 

Other thermometers of a fimilar conftru€tion have been 
accommodated to common ufe, having but 2 portion of the 
above feale. They have been made of a {mall fize and 
portable form, and adapted with appendages to particular 
purpofes ; and the tube with its annexed {cale has often 
been enclofed in another thicker glafs tube, alfo hermeti- 
cally fealed, to preferve the thermometer from injury. And 
all thefe are called Fahrenheit’s thermometers. 

In 1733, M. De I’Ifle of Peterfburgh conftruéted a mer- 
curial thermometer on the principles of Reaumur’s fpirit 
thermometer. In his thermemeter, the whole bulk of 
quickfilver, when immerged in boiling water, is conceived 
to be divided into 100,000 parts; and from this one fixed 
point the various degrees of heat, either above or below it, 
are marked in thefe parts on the tube or fcale, by the va- 
rious expanfion or contraction of the quickfilver, in all ima- 
ginable varieties of heat.— Dr Martine epprehends it would 
have been better if De l’Ifle had made the integer 100,000 
parts, or fixed point, at freezing water, and from thence 
computed the dilatations or condenfations of the quickfilver 
in thofe parts; as all the common obfervations of the weather, 
&c. would have been expreffed by numbers increafing as 
the heat increafed, inftead of decreafing, or counting the 
contrary way. However, in practice it will not be very 
eafy to determine exaétly all the divifions from the altera- 
tion of the bulk of the contained fluid. And befides, as 
glafs itfelf is dilated by heat, though in a lefs proportion 
than quickfilver, it is only the excefs of the dilatation of the 
contained fluid above that of the clafs that is obferved ; and 
therefore if different kinds of glafs be differently affected by 
a given degree of heat, this will make a feeming difference 
in the dilatations of the quickfilver in the thermometers 
conftruGted in the Newtonian method, either by Reaumur’s 
rules or De I’Ifle’s. Accordingly it has been found, that 
the quickfilver in De I’Ifle’s thermometers has ftood at dif 
ferent degrees of the fcale when immenveéd in thawing fnow: 
having ftood in fome at 154°, while in others it has been at 
156° or even 158°. 

The thermometer prefently ufed in France is called Reau- 
mur’s; but it is very different from the one originally invent- 
ed by Reaumur in 1730, and defcribed in the Memoirs of 
the Academy of Sciences. The one invented by Reaumur 
was filled with fpirit of wine ; and tho’ its {cale was divided 
by the author into 80 parts, of which o was the freezing 
point and 80 the boiling water point, yet in fact 80 was 
only the boiling point of the fpirit of wine that he employ- 
ed, which, as Dr Martine computes, correfponded with 180 
of Fahrenheit. But the thermometer now in ufe in France 
is filled with mercury ; and the boiling water point, which is 
at 80, corre'ponds with the zr2th degree of Fahrenheit. 
The fcale indeed commences at the freezing point, as the old 
one did. The new thermometer ought more properly to be 
called De Luc’s thermometer, for it was firft made by De 
Luc; and is in fa&t as different from Reaumur’s as it is from 
Sir Ifaac Newton’s. -When De I.uc had fixed the {cale, 
and finifhed an account of it, he fhowed the mannfcript to 
M. De la Condamine. Condamine advifed him to change 
the number 80; remarking, that fuch was the inattention 
of phyficians, that they would probably confound it with 
Reaumur’s. De Luc’s modefty, as well as a predileGtion 
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for the number 80, founded, as he thought, on philofophical Thermo- 


reafons, made him decline following this advice. But he ™&ter 
found by experience that the prediétion of Condamine was- 
too well founded. a 


The thermometer of Celfius, which is ufed in Sweden, Celfius’s 

has a fcale of 100 degrees from the freezing to the boiling ‘erme- 
° meter. 

water point. Lay “ 29 

Thefe are the principal thermometers now ufed in Europe ;How to 
and the temperatures indicated by any: of them may be redu- compare 
ced into the correfponding degrees on any of the others by ‘hele toge- 
means of the following fimple canons; in wliich R figni."“* 
fies the degrees on the fcale of Reaumur, I thofe of Fah- 
renheit, and S thofe of the Swedifh thermometer. 

1. To convert the degrees of Reaumur into thofe of Fah. 


Rx 
renheit ; ee 32) oot TF 
2. To convert the degrees of Fahrenheit into thofe of 
Pa sar%4 R 


3. To convert the Swedifh degrees into thofe of Fahren. 


Reaumur ; 


Lavoifer’s 
Elements of 
S Chemijiry. 


Sx 
heit ; + 32 = F. 
4. Toconvert Fahrenheit’s into Swedifh ; 


9 
5. To convert Swedifh degrees into thofe of Reaumur ; 
SX4 
ba Ee a R. 
5 ; 
RXs 


ey 


To convert Reaumur’s degrees into Swedih ; 
4 


6. 
= S. 

‘To fuch readers as are unacquainted with the algebraic 
expreffion of arithmetical formulz, it will be fufficient to ex- 
prefs one or two of thefe in words to explain their ufe.— 
t. Multiply the dezree of Reaumur by 9, divide the pro- 
du€&t by 4, and to the quotient add 32, the fum expreffes 
the degree on the fcale of Fahrenheit.—2. From the degree 
of Fahrenheit fubtra€& 32, multiply the remainder by 4, 
and divide the produ& by g, the quotient is the degree ac- 
cording to the fcale of Reaumur, &c. 

As many other thermometers have been ufed befides 
thele, and confequently obfervations taken by them, it is of 
importance to have them placed infuch a point of view that 
they may be eafily»compared with any of thefe feur now in 
general ufe. We therefore give them in Plate DVII. in 
the fame order as they were arranged by Dr Martine in his 
valuable Effay on the Conftruétion and Graduation of Ther- 
mometers, and at the fame time adding thofe of Celfius and 
De I.uc. We call it by the name of De Luc for the fake 
of diftinguifhing it from Reaumur’s {pirit of wine thermo- 
reter, which may be feen in the fame Plate. 

It is unneceffary to defcribe any of thefe more minutely, 
as they are no longer ufed. 'Thofe who with to read a more 
particular account of them may confiilt Dr Martine’s Ef- 
jays. 20 
As in meteorological obfervations it 1s neceffary to attend Account 
to the greateft rife and fall of the thermometer, attempts of ‘elf-regi- 
have been made to conftruct a thermometer which might Tone 
regifter the greateft degree of heat, or greateft degree ahaa 
cold, which took place during the abfence of the obferver. In 3 
1757 Lord Charles Cavendith prefented to the Royal So. Lord 
ciety of London a thermometer in two different forms ; the ross iy ‘ 
one contrived to mark the greateft degree of heat, and the Po ec pacigly 
other the greateft degree of cold. bon 

The firft confitts of a glafs tube AB, with a cylindrical  py,,. 
bulb B at the lower end, and capillary at the top, over Dvi, 
which there is fixed a glafs ball C. The bulb and part of Fig. 3. 
the tube are filled with mercury, the top of which fhows the 

gk degrees 
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Fig. 5. 
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degrees of heat as ufual. The upper part of the tube above 

the roercniry is filled with {pirit of wine; the ball C is al- 
fo filled with the fame liquor almoft to the: top of the capillary 
tube. When the mercury rifes the fpirit of wine is alfo 
raifed, and falls into the ball C, which is fo made that the 
liquor cannot return into the tube when the mercury finks ; 
confequently the height of the fpirit of wine in the ball, 

added to that in the hile, will give the greateft degree of 
heat to which the thermometer has pointed fince latt ‘obfer- 
vation. When a new obfervation is to be made, the inftru- 
ment muft be inclined till the liquor in the ball cover the 
end of the capillary tube. 

Tn this thermometer it is evident that the mercury muft 
be affeCted by the weight and elafticity of the {pirit of wine, 
and therefore it will not cor: ‘e{pond to any of the common 
mercurial thermometers. 

The thermonteter for fhowing the greateft degree of cold 
is reprefented in fig. 4. by the crooked tube ABCD. This 
infirument is filed with f{pirit of wine, with the addition of 
as much mercury as is fufficient to fill both legs of the fy- 
phon, ard about a fourth or fifth part of the hollow ball 
C. We are not told what the proportion of mercury was 
to that of fpirit of wine. ‘The degrees of heat are fhown 
by the rife or fall of the mercury in the leg AB. The ther- 
mometer marks the greateft fall by means of the hollow ball 
C. When the mer reury in- the longer leg finks by cold, that 
in the fhorter will rife and run over into the ball C, from 
which it cannot return when the mercury fubfides in the 
fhorter and rifes in the longer leg. ‘The upper part of the 
fhorter leg will therefore ‘be fille? with a column of {pi- 
rits of a len, gth preportional to the increafe of heat ;. the 
bottom or lower furface of which, by means of a proper 
{cale, will {how how much the mercury has been lower than 
it is; which being fubtra&ed from the prefent height will 
give the loweft- point to which the mercury has fallen, That 
the thermometer may be fitted for a new obfervation, the 


mercury muft be made to run back from the ball into the 
fhorter leg, by inclining the tube and heating the ball. 
In 1782 Mr Six propofed another felf-regiftering ther- 


mometer. It is properly a fpirit of wine thermometer, 
though mercury is alfo employed for fupporting an index. 
ab isa thin tube of glafs 16 inches long, and ¥jths of an 
inch caliber: cdeand fg 4 are {maller tubes about 44th of 
an inch caliber. Thefe three tubes are filled with highly rec- 
tified fpirit of wine, except the fpace between dand g, 
which is filled with mercury. As. the fpirit of wine con- 
traéts or expands in the middle tube, the mercury falls or 
rifes in the outfide tubes. An index, fuch as that repre- 
fented in fig. 6. is. placed on the furface, within each of 
thefe tubes, fo lizht as to float upon it. & is a {mall glafs 
tube 3ths of an inch long, hermetically fealed at each end, 

and inclofing a piece of fleel wire nearly of its own length. 

At each end /, m, of this {mall tube, a fhort tube of black 
giafs is fixed, "of fuch a diameter as to pafs freely up and 
down within ‘cities of the outfide tubes of the thermometer 
ceor fh, From the upper end of the index is drawna 
fpring of glafs to the fiuenefs of a hair, and about $ths of 
an inch long; which being placed a little oblique, prefles 
livhtly againft the inner furiace of the tube, and prevents 
the index from defcending when the mercury defcends. 
Thefe indexes being inferted one into each of the outfide 
tubes, it is eafy to underftand how they point out the great- 
eft heat or cold that has happened in the obferver’s ablence. 

When the f{pirit of wine in the middle tube expands, it pref- 
fes down the mercury in the tube 4/f, and confequently 
raifes it in the tube ec; confequently the index on the leit 
hand tube is left behind and marks the greateft cold, and 
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the index in the right hand tube. rifes and marks the great. Ther 
eft heat. 4 
In 1790 a paper was given: into.the- Royal Society of 
Edinburgh, defcribing two thermometers, newly invented, Ruthe 
by Dr John Rutherford of Middle Bailifh; the one for re-ford’s 
giftering the higheft and the other for repr {tering the low. "Me 
eft degree of heat to. which. the thermometer has rifen or 
fallen during the abfence of the obferver. An account of 
them may be found in the third volume of the Tranfactions 
of the Society. 34 
A. new felf-regiftering thermometer has more lately been Mr Ke 
invented by Mr Keith of Ravelftone, which we confider as ‘henna 
the moit ingenious, fimple, and perfect, of any which has 
hitherto appeared. Its fimplicity is fo great, that it 
requires. only avery fhort defcription to make it intelli- 
gible. 
AB is a thin glafs tube about 14 inches long and jths of Fig, 
an inch cabot, clofe or hermetically fealed at top. T o the | 
lower end, which is open, there is joined the crooked glafs 
tube BE, feven inches long, and +4ths of an inch caliber, 
and oper at top. The tube AB. is filled with the ftrongeft 
{pirit of wine, and the tube BE with mercury. This is 
properly a fpirit of wine thermometer, and the mercury is 
ufed merely to fupport a piece of ivory or glafs, to which 
is affixed a wire for raifing one index or depreffing another, 
according as the mercury rifes or falls. E is a fmall coni- 
cal piece of ivory or glafs, of fuch a weight as to float on 
the furface of the mercury. ‘To the float is joined a wire 
called the float-wire, which reaches upwards to H, where it 
terminates in a knee bent at right angles. ‘I'he float-wire, 
by means of an eye at a, moves eafily along the {mall harp- 
fichord wire GK. LL are two indexes made of thin black 
oiled filk, which flide upwards or downwards with a force 
not more than two grains. The one placed above the knee. 
points out the greateft rife, and the one placed below it. 
points out the greateft fall, of the thermometer. 
When the inftrument is to be prepares for an obfervation,, 
both indexes are to be brought clofe to thé knee H. It is 
evident, that when the mercury rifes, the float and float: wire, 
which can be moved with the {malleft force, will be pufhed 
upwards till the mercury become ftationary. As the knee. 
of the float-wire moves upwards it will carry along with it 
the upper index L. When the mercury again {ubfides, it 
leaves the index at the higheft point to which it was cod: 
for it will not defcend. by its own. weight : As the mercury 
falls the float-wire does the fame; it therefore brings along 
with it the lower index £., and continues to deprefs it till it 
again become ftationary or afcend in the tube ; in which cale 
it leaves the lower index behind it as it had formerly left the 
upper. The feale to which the indexes point 1s placed pa- 
rallel to the flender harpfichord wire. It may be feen more 
diftin@ly in fig. 8.. ‘That the fcale and indexes may not be 
injured by the wind and rain, a cylindrical glafs cover, clofe. 
at top, and made fo as to exaétly fit the part FG, is placed 
over it. 
‘The ingenious inventor has another improvement in. cons 
templation, which, if upon trial it be found to anfwer, will 
make this thermometer as perfeé as can be defired, provi. 
ded there do not arife fome errors from the variable preflure 
of the atmolphere. He propeles to. adopt clock-work to 
this thermometer, in.fuch a way as to-regifter with the ut- 
moft precifion the degrees of heat and cold for every month, 
day, and minute in the year. The principles on. which this 
clockwork is to be formed we fhall forbear. to. defcribe, 
hoping that the author himfelf, after his experiment has met 
with the fuccefs which we ardently wih, will favour the 
world with his own account of it. 
The 
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#md- ‘The fame ingenious gentleman has invented a felf-revifter- 
ter. ing barometer, upon the fame principles with his felf-regi- 
{tering thermometer. We have had the pleafure of fecing 
both; and are convinced that they will fully gratify the 
wifhes of all who are engaged in meteorological ftudies. He 
is alfo-in expeétation of being foon able to produce an air- 
thermometer free from the defeé&ts of thofe which were 
formerly made, as he has found out a way of preventing 
35 it from being affeéted by the preffure of the atmofphere. 
ris _ M. De Luc has defcribed the beft method of conftrué- 
¢ Rs ing a thermometer, fit for determining the temperature of 
le- the air, in the menfuration of heights by the barometer. 
its. He has alfo fhown how to divide the feale of a thermometer, 
fo as to adapt it for aftronomical purpofes in the obfervation 
36 of refractions. — 
Caval- — Mr Cavallo, in 1781, ptopofed the conftruétion of a 
4 PFO" thermometrical, baronteter, which, by means of boiling wa- 
mome- teT) might indicate the various gravity of the atmofphere, 
] baro- or the height of the barometer. But as he does not fay 
er. that the initrument has been tried with the defired fuccefs, 
we forbear to defcribe it. Thofe who with to know his 
ideas refpeéting it may confult the Philefophical ‘T'ranfac- 
tions, vol. Ixxi. p. 524. 
voters. Lhe thermometers hitherto defcribed are very limited in 
rihed their extent; they indeed point out to us the loweft degrees 
e too of heat which are commonly obferved even in cold climates, 
ted. but they by no means-reach to thofe degrees of heat which 
are very familiar tous. The mercurial thermometer extends 
| no farther than to 600 of Fahrenheit’s {cale, the heat of boil- 
ing mercury ; but we are fure that the heat of folid bodies, 
when heated to ignition, or till they emit light, far exceeds 
fe the heat of boiling mercury. 
weg In order to remedy this defeét, Sir Ifaac Newton, whofe 
thod of genius overcame thofe obftacles which ordinary minds could 
ending not approach, attempted by an ingenious experiment to ex- 
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ifcale tend the feale to any degree required. Having heated a 
the ther- . : : 
meter, mas of iron red-hot, and expofed it to the cold air, he ob- 


ferved the time which elapfed till it became cold, or of the 
{ame temperature with the air; and when the heat fo far 
decreafed that he could apply fome known meafure (as a 
thermometer) to it, he obferved the degrees of heat loft in 
given times ; and thence drew the general conclufion, that 
the quantities of heat loft in given {mall fpaces are al- 
ways proportional to the heat remaining in the body, 
reckoning the heat to be the excefs by which it is warmer 
than the ambient air. So that taking the number of mi 
nutes which it took to cool after it came to a determined 
_., point in an arithmetical progreffion, the decrements of the 
‘ou fa of the iron would be continually proportional. Ha- 
ving by this proportion found out the decrements of heat 
in a given time after it came to a known point, it was 
eafy, by carrying upwards the fame proportion to the be- 
ginning of its cooling, to determine the greateft heat which 
the body had acquired. This proportion of Sir Ifaac’s 
was found by Dr Martine to be fomewhat inaccurate. The 
| heat of a cooling bedy does not decreafe exactly in propor- 
| tion to that which the body retains. As the refult of many 
: obfervations, he found that two kinds of proportion took 
place, an arithmetical as well as the geometrical propor- 
tion which Sir aac Newton had adepteds namely, that 
the decrements of heat were partly proportional to the 
times (that is, that quantities of heat are lof in equal 
times), as well as partly in proportion to the remaining 
heat ; and that if thefe two are added together the rule will 
be fufficiently accurate. By the geometrical proportion 
which Sir Ifaac Newton adopted. he difcovered the heat of 
metals red-hot or in fufion. 
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‘This method, fo fuccefsfully purfued by Sir Maac, was Thermo. 
fufficient to form a {cale of high degrees of heat, but was Shia 
not convenient for practical purpofes. Accordingly the he 


ingenious Mr Jofiah Wedswood, who is well known forMr ~ 
his great improvement in the art of pottery, applied himfelf Wedg- 
in order to difcover a thermometer which mizht be eafily wae ee 
managed. After many experiments, recorded in the Phi- eo 
lofophical TranfaGtions, but which it is unneceflary to detail meafuring 
in this place, he has invented a thermometer which marks high de- 
with much precifion the different degrees of ignition fromgiecs of 
a dull red heat vifible. inthe dark to the heat of an air- ae 
furnace. ‘his thermometer is extremely imple. It con- 
fifts of two rulers fixed upon a {mooth flat plate, a Inthe 
farther afunder at the one end than at the other, leaving an 
open longitudinal {pace between them. Small pieces of alum 
and clay mixed together are made of fuch a fize as juft to en- 
ter at the wide end; they are then heated in the fire along 
with the body whofe heat we with to determine. The fire, ac« 
cording to the degree of heat it contains, diminifhes or con- 
traéts the, earthy body, fo that when applied to the wide end. 
of the gage, it will flide on towards the narrow end, lefs or 
more according to the degree of heat to which it has been 
expofed. 40 
That this inftrument may be perfe@ily underflood, we Defcribed, 
have given a reprefentation of it in- Plate DVI. fig. 9. 
ABCD is a fmooth flat plate; and EF and GH two 
ruler or flat pieces, a quarter of an inch thick, fixed flat 
upon the plate, with the fides that are towards one another 
made perfectly true, a little farther afunder at one end EG 
than at the other end FH : thus they include between them 
a long converging canal, which is divided on one fide into a 
number of {mall equal parts, and which may be confidered as 
performing the offices both of the tube and f{cale of the com- 
mon thermometer. It is obvious, that if a body, fo ad- p;: 
jufted as to fit exadtly at the wider end of this canal, be after- ca/ 
wards diminifhed in its bulk by fire, as the thermometer? 
pieces are, it will then pafs further in the canal, and more **'"’ 
and more fo according as the diminution is greater 5 and 
converfely, that if a body, fo adjufted as to pafs on to the 
narrow end, be afterwards expanded by fire, as is the cafe 
with metals, and applied in that expanded ftate to the {cale, 
it will not pafs fo far; and that the diviftons on the fide will 
be the meafures of the expanfions of the one, as of the con- 
traGions of the other, reckoning in both cafes from that 
point to which the body was adjuited at firit. 
I is the body whofe alteration of bulk is thus to be mea- 
fured. This is to be gently puthed or flid along towards the 
end FH, till it is topped by the converging fides of the 
canal. ‘ * 
Mr Wedgwood at firft ufed clay for his thermometer piecess The. ) 
but he foon found it impoffible to procure frefh fupplies of the <r pic 
fame quality. He therefore had recourfe to an artificial prepa- of Wha" 
ration. As the earth of alum is the pure argillaceous earth to °°" PO" 
which all clays owe their property of diminifhing in the fire, 
he mixed fome of this earth with the clay, and found it to 
anfwer his wifhes completely, both in procuring the necef- 
fary degree of diminution and of increafing its unvitrefcibi- 
lity. The only way of afcertaining the proportion of alum 
earth to be added is by repeated trials. Mr Wedgwood 
found that 10 hundred weight of the poreclain clay of Corn- 
wall required all the earth that was afforded by five hundred 
weight of alum. But as the clay or alum differs in quali- 
ty, the proportion will alfo differ. There can now, how- 
ever, be no difficulty in making thermometers of this kind, as 
common clay anfwers the purpofe very well, and alum-earth 
can eafily be procured. Thofe who with to fee a more par+ 
ticular account of this fubje@ may perufe Mr Wedgwood’s 
ab am 2 papers 


Therme- 
meter. 


Oil of turpentine boils 


‘eat of the ocean under the equator 
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papers in the Philofophical T'ranfaGtions 
and 1786, 

As Mr Wedgwood’s thermometer begins at the loweft 
deoree ot ignition, and Fahrenheit’s goes no higher than the 
boiling point of mercury, Mr Wedgwood continued to fill 
up the interval of the fcale by ufing a piece of filver inftead 
of his common thermometer pieces ; and in this way he has 
found out that 130 degrees of Fahrenheit are equal to one 
of his. He has accordingly, by obferving this proportion, 
continued Fahrenheit’s fcale to the top ef his own. We 
are now therefore enabled to give a fcale of heat from the 


for 1782, 1784, 


higheft degree of heat produced by an air-furnace to the 


greateft degree of cold hitherto known, which was pro- 
duced at Hudfon’s Bay in December 1784 by a mixture of 
vitriolic acid and fnow. Of the remarkable degrees between 
thefe extreme points we {hall now lay before our readers a 
{cale. 


Fahrenheic’s Wedgwood’s 
{cale. {cale. 
32277° 240° 
21877 

P1L9T7 

17327 

13427 
12777 

S437 

4717 

4587 

3807 


Extremity of Wedgewood’s feale 
Greateft heat of his {mall air-furnace 
Caft iron melts - - 
Greateft heat ofajcommon {mith’s forge 
Welding heat of iron, greateft 
—_——. leaft “ 
Fine gold melts - - 
Fine filver melts - “ 
Swedifh copper melts - 
Brats melts - - 
Heat by which his enamel colours are 
burnt on - . 1857 
Red-heat fully vible in day-light TO%77 
Red-heat fully vifible in the dark 947 
Mercury sorts, alfo lintfeed and other 
exprefled oils “ 600 
560 
546 
549 
460 
408 
244 
242 
213 
212 
206 
190 
174 
156 
142 
It 
108 
103 


Sulphuric acid boils 

Lead melts he 

Bifmuth melts 

"Tin melts 

Sulphur melts 

Nitrous acid boils 

Cows milk boils 

Water Bois 

Human urine boils 

Brandy boils - - 

Alcohol boils = . 

Serum of blood and white of eggs harden 

Bees wax melts ‘ 

leat of the air near Senegal fometimes 

Hens hatch eggs about “ - 

Heat of birds from 4 < 

Heat of domeftic quadrupeds frona 100 

Feat of the human body - 92 

Heat of a {warm of bees * 97 

80 

Butter melts 

Vitriolic acid of the 
freezes at a 

Oil of olives begins to congeat © - 

Heat of hedgehogs and marmots in a torpid 
flate “ . bs 

WaAtTeER FREEZES and {now melts 

Milk freezes “ “ 

Urine and common vinegar freezes 

Human blood freezes ae 

Strong wines freeze . 


ae a 74 
{pecific gravity of 1780 
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Fahrenheit’s 
{cale, 

A mixture of one part of alcohol and: three 
(parts of water freezes - 4 

A mixture of fnow and falt freezes 0 to4 

Brandy, or a mixture of equal parts of alcohol 
and water, freezes = % 

Spirit of wine in Reaumur’s thermometer 
froze at Torneo - - 

MERcuRY FREEZES - - 

Cold produced by Mr Macnab at Hudfon’s 
Bay by a mixture of vitriolic acid and 
{now - < Bs eee 69 

THERMOPYLA, (anc. geoz.); a narrow pafs or 
@efile, between the wath of the Sinus Maliacus; on the 
eaft and fteep mountains, reaching to Oeta, made dreadful 
by unpaffable woods; on the weft, leading from 'Theffaly 
to Locris and Beotia. Thefe mountains divide Greece in 
the middle, in the fame manner as the Apennine does Italy; 
forming one continued ridge from Leucate on the weft to the 
fea on the eaft, with thickets and rocks interfperfed ; that 
perfons even prepared for travelling, much lefs an army en- 
cumbered with baggage, cannot eafily find a commodious 
paflage. In the valley verging towards the Sinus Maliacus, 
the road is only fixty paces broad; the only military way 
for an army to pals, if not obftru@ed by an enemy ; and 
therefore the place is called Pyle, and by others, on ac- 
count of its hot water, Thermopyle. TEnnobled by the brave 
ftand made by Leonidas and three hundred Spartans againit 
the whole army of Perfia; and by the bold refolution of 
blind Euthycus, choofing rather to fall there in fight, than 
return to Sparta, and efcape the common danger. Famous. 
alfo- for the Amphyétiones, the common council or ftates 


— 34 
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. general of Greece, affembling there twice ayear, {pring 


and autumn. For an account of the battle of T' hermopyle 
at which Leonidas with a handful of men engaged the Per- 
fian army, fee Sparta. 

THESEA, in antiquity, feafts celebrated by the Athe- 
nians in honour of Thefeus, confifting of {ports and games, 
with mirth and banquets ; fuch as were poor and unable 
to contribute to them were entertained at the public ex- 
pence 

THESEUS, a famous hero of antiquity ranked among 
the demi-gods, whofe hiftory is fabulous. He was the re. 
puted fon of geus king of Athens. He threw Sciron, a 
cruel robber, down a precipice ; faftened Procruttes tyrant 
of Attica to a bering pine, which being let loofe tore him 
afunder; killed the Minotaur kept in the labyrinth by king 
Minos, in Crete; and by the affifance of that prince’s 
daughter, Ariadne, who gave him a clue, efcaped out of 
that labyrinth, and failed with his deliverer to the ifle of 
Naxos, where he had the ingratitude to leave her. 

Thefeus afterwards overcame the Centaurs, fubdued the 
Thebans, and defeated the Amazons. He affitted his friend 
Pirithous in his expedition to the infernal regions to carry 
off Proferpine ; but was imprifoned by Pluto, till he was 
releafed by Hercules. He is alfo faid to have eftablithed 
the Ifthmean games, in honour of Neptune ; to have united: 
the twelve cities of Attica; and to have founded a re- 
public there, 1236 B. C.  Soixe time after, taking a 
voyage into Epirus, he was feized by Aidonius king of the 
Moloffians ; meanwhile Meneftheus rendered himfelf matter 
of Athens. But at length Vhefeus being releafed from 
prifen, retired to Scyros, where king Lycomedes caufed 
him to be thrown from the top of arock. Thefeus had {e- 
veral wives; the firft of whom was Helena the daughter 
of Tyndarus; the fecond, Hypolita queen of the Amazons 3. 
and the laft, Phedra fifter to Ariadne, who punifhed him 
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for his infidelity to her fifter, by her inceftuous paffion for 
his fon Hippolitus. 

THESIS, a general pofition which a perfon advances, 
and offers to maintain. In taking degrees in univerfities, the 
candidates are generally obliged to write a thefis, which they 
muft afterwards defend, 

THESLUM, nase Fiuevuin, in botany; a genus of 
plants belongine to the clafs of pentandria, and order of mo- 
nogynia, The calyx is monophyllous, with the ftamina in- 
ferted into it: there is enly one feed, which is inferior. 
There are 17 {pecies; one of which is a Britith plant, the 
linophyllum or baitard toad-flax. It has a foliaceous panicle 
with linear leaves, and flowers in June and July. 

‘CHESPIS, a famous Greek tragic poet, and the firft 
reprefenter of tragedy at Athens. He carried his troop 
from village to village in a waggon, from which they per- 
formed their pieces. Alceftis was the firft tragedy they 
performed at Athens, 536 B.C. See l'HEATRE. 

Zurssaztan Chair, {fo called from‘ heffaly, where chairs 
of this figure were moit in ufe; it is recommended by Hip- 
pocrates * in place of a machine for reducing a recent 
luxation of the fhoulder bone. The back of this chair is 
perpendicular to the feat, as Galen tells us ; by which con- 
ftruction it is diftinguithed and accommodated to the ope- 
ration. 

THESSALY, a country of Greece, whofe bourdaries 
have been different at different periods. Properly {peaking, 
Thetlaly was bounded on the fouth by the fouthern parts 
of Greece, or Grecia Propria ; eaft, by the fEgean ; north, 
by Macedonia and Mygdonia; and wett, by Illyricum and 
Epirus. It was generally divided into four feparate pro- 
vinces, ‘i‘heffaliotis, Pelafgiotis, Iftizotis, and’ Phthiotis, to 
which fome add Magnefia. It has been feverally called 
LEmonia, Pelafyicum, Argos, Hellas, Argeta, Dryopis, Pelagia, 
Pyrrhea, &c. ‘The name of Theffaly is derived from Thef- 
falus, one of its monarchs. Theflaly is famous for a deluge 
which happened there in the age of Deucalion. Its moun: 
tains and cities are alfo celebrated, fuch as Olympus, Pelion, 
Offa, Lariffa, &c. The A rgonauts were partly natives of 
Theflaly. The inhabitants of the country pafled for a 
treacherous nation, fo that falfe money was called Theffz/ian 
coin, «and a perfidious ation a Theffalian deceit, 'Theflaly 
was originally governed by kings, tll it became fubjeét to 
the Macedonian monarchs. ‘the cavalry was univerfally. 


efteemed, and the people were fuperftitious and addifted to. 
Lucan. 6. v. 438,. 


the ftudy of magic and incantations. See 
&e. ; Dionyf. 249; Curt. 3.c.2; lian, V. H. qe 13 
Pauf. 4. c 36.1. 10.c. 4; Mela. 2.c. 33 Fupin 7.0 6; 
Diod. 4. 

Theflaly is now called Yanna, a province of European 
‘Turkey, bounded by Macedonia oa the north, by the Archi- 
pelago on the ealt, by Achaia or Livadia on the fouth, and 
by Epirus on the weft. 

THETIS, in Pagan mythology, the wife of Oceanus, 
and the mother of Nereus and Doris, who were married‘to 
each other; and from this marriage {prung the nymphs. of 
the earth and fea. Among the fea nymphs there was one 
named Thetis the Younger, who excelled all the ref in beauty, 
and for whom Jupiter conceived fuch a paffion, that. he re- 


folved to efpoufe her: but being informed by the Deflinies - 
that the would bring forth a fon who would rife above his. 


father, he married her to Peleus.  'J'o their nuptials all the 


gods and goddeffes were invited except Difcord, who, to- 


be revenged for this contempt, threw a golden apple into 
the aflembly, on which was engraven, For the faire. Ju- 
no, Pallas, and Venus, difputed for this apple; but Paris 
being chofen to decide the difference, adjudged it to Venus. 
From this marriage of Thetis and Pcicus iprung Achilles, 
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THEURGY, Seovpy:e, a name which the ancients gave Theurgy: 


to that facred part of magic which we fometimes call white 
magic, or the white art. 

The word is formed from @¢, « Ged,?? and «pyoy “work;?? 
g- d. the art of doing divine things, or things which God 
alone can do: or the power of working extraordinary and 
fupernatural things, by invoking the names of God, faints, 
angels, &c. Accordingly, thole who have written of ma- 
gic in general, divide it into three parts: the firft where- 


of is called sheurgy, as operatiny: by divine or celeftial means 3. 


the fecond, zatural magic, performed by the powers of na- 


ture; and the third, comprehending necromancy, forceryy- 


and witchcraft or magic, performed by the affliftance of de- 
mons or departed men. See Macic. 

THIBET. See Tiser. 

THIGH, in anatomy. See Anatomy, no 58. 


THINKING, a general name for any aét or operation: 


of the mind. See Merapuysics, 
THIRLAGE. See Law, n° clxx. 12—18. 
THIRST, an uneafy fenfation arifing from a deficiency 
of the faliva to moiften the inward parts of the mouth. 
Hence arifes a ftrong defire for drink ; and thirft is a fymp- 


tom generally attending fevers of all kinds. —hirft is beft’ 


allayed by acids; water kept a while in the mouth, then 
{pit out, and repeated as required ; a bit of bread: chewed 
with a little water, which latter may be gradually {wallow- 


ed; if the perfon is very hot, brandy is the beft for holding’ 


in the mouth, but fhould be {pit out again :.except in fe- 
vers, large draughts of cold water are hurtful, 

Prefervation againfi{ Hunger and Tuirst. 
GER. 

THISTLE, a well known: weed’ in corn-fields. In 
Britain there are eight fpecies of thiftles according to the 
vulgar arrangement ; the cardaus lanceolatus or fpear-thiftle, 
the nutans or mufk-thiftle, the paluitris or marth thiftle, 
the marianus or milk-thiftle, acanthoides or welted-thiftle, 
crifpus or curled-thiftle, onopordum acanthium or cot- 


See Hun- 


ton-thiflle, ferratula arvenfis: or corn-thiftle. All thefe, ex-— 


cept the laft, are annual or biennial,.and therefore may 


‘be eafily deflroyed by cutting them down before their 


feed ripens; but the ferratula arvenfis is perennial, con- 
tinues in the earth increafing and throwing up new fhoots 
every years Mr Curtis-afcertained the annual increafe of 
its root, by planting in a garden a piece of the root two 
inches long and about the thickne‘s of a goole’s quill, and a 
{mall head of leaves. By the 2d of November the root 
had extended itfelf eight feet, and when dug and wafhed it 
weighed four pounds. 

Ais to the ufes of the thiflle, they.are not well known. 
The corn-thiltle is eaten by the afs, and formerly. was pull- 
ed with great care by the farmers in fome parts of Scotland 
as food for their horfes. For a botanical defeription of the 
different kinds of thiftle, fee Carwous, Cactus, Dirsaus, 
ONoporpuM, SerraTuLa, Soncuus. 

Order of the THistze, or of St Andrew, a. military order 


of kniehthood in Scotland, the rife and infticution of which . 


is varioufly related by-different authors. Lefley bithop of 
Rofs- reports, that the night. before the battle between 
Athelftan king of Northumberland’ and Hunzus king of 
the Pics, a bright crofs; in forny of that whereon St 
Andrew (the tutelar faint of Scotland) fuffered manyrdom, 
appeared to -Hungus ; who having gained the victory, ever 
attersbore the figure of that crofs on his banners.. Others 
affert;.that Achaius king: of Scotland: firt infituted this 
order, after having made. the famous league offenfve and 
derenfive with Charlemagne king of France. But although 
the. thiftle had been acknowledged as the fymbol of the 
kingdom of Scotland from the reign of Achaius, yet 
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fome. 


Thittles. 
eyed 


Thiapfhi 


‘Thomas, 


Reenter 
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fome refer the beginning of this order to Charles VIL. of 
France. . Others place the foundation of it as low as the 
year 1500. 

The chief and principal enfign is-a gold collar compofed 
of thiftles and fprigs of rue interlinked with amulets of 
gold, having pendent thereto the image of St Andrew 
with his crofs, and the‘motto, Nemo ME IMPUNE LACES- 
set. ‘No body thall provoke me with impunity.” 

The ordinary or common enfign worn by the knights is 
a ftar of four filver points, and over them a green circle, 
bordered and “lettered with gold, containing the faid 
motto, and in the centre is a thiftle; ail which is em- 


-Jroidered- on their left breaft, and worn with the collar, 


with a green riband over the left fhoulder, and brought 


{ so} 
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thas Beckét archbifhop of Canterbury, who was murdered, 
or, as the Romanifts fay, martyred, in the reign of king 
Heaty fh: : 

Tuomas the Reymour, called alfo Thomas Lermont, and 
Thomas of Erceldon, waa born at Erceldon, a village near 
Melrofe in Tweedale, in what year is uncertain; but he 
was an old man when Edward I. was carrying on war 
in Scotland. 

The chara&er of Lermont as a prophet, and which was 
common to him with Linus, Orpheus, and other early poets 
in many countries, arofe, if we may believe Mackenyie in his 
Lives of Scottifh Writers, from his having conferences with 
Eliza, a nun and prophetefs at Haddington. Lermont put 
her prediétions into verfe, and thus came in for his fhare of 


if Pinkerton™ 


vurider'the right arm ; pendent thereto is the image of 


the prophetic fpirit. None of thefe ancient prophecies now" 
St Andrew, with his crofs, in a purple robe, within an oval “Account off 


remain; but the following, which pretends to be one of ¢ owing 
them, is given from a manufeript of the time of Edward I, Pocis. 


“of pold- enamelled vert, with the former motto; but fome- 


times they wear, encirled in the fame mannet, a thiftle 


«crowned. 


About the time of the Reformation, this order was 


“dropped, till James II. of Great Britain refumed it, by crea- 


“ting eight knights. 


Lewis's 
Materia 
Medica, 
vol. ii. p. 


29: 


-or perennial mithridate-muftard, has roundifh 


The Revolution unfettled it again ; 
and it lay negleéted; till queen Anne, in 1703, reftored it to 
the primitive defign, of twelve knights of St Andrew. 
THLAPSI, BastArb-CRESs, or mithridate-muftard, in 
‘botany: A genus of plants belonging to the clafs of te- 
tradynamia, and order of filiculofa ; and in the natural fyftem 
ranging under the 39th order, Siligua/a. The pod is emar- 
ginated, obcordate, and polyf{permous ; the valves are boat- 


‘fhaped and marginato-carinated. “I'here are 12 {pecies ; of 


which fix only are natives of Britain, the arven/e, birtum, 
campeflre, montanum, perfoltatum, and burfa paftoris. 


1. The arvenfe, treacle-muftard or penny-crefs, has orbi- 


-culate pods, and leaves oblong, {mooth, and fcalloped. It 


2. The hirtum, 
hairy pods ; 
the cauline leaves are fagittate and villous. 3. ‘lhe cam- 
be or mithridate-muftard, has roundifh pods, fagittate 


{mells like garlic, and has a white flower. 


“leaves, dentated and hairy. 4. JMontanum, or mountain mi- 


thridate- muftard, has obcordate pods, fmooth leaves; the 
radical leaves fomewhat fiefhy, obovate and entire ; the cau- 
line embracing the ftalk, and the corolla being larger than 


‘the calyx. 5. The perfoliatum, or perfoliate treacle-muttard, 


has obcordate pods; the cauline leaves are {mooth and fub- 
dentate ; the petals of the length of the calyx, and the 
ftalk branchy. 6. The burfa paftoris, or fhepherd’s purfe, 
has obcordate pods; the radical leaves are pinnatifid. 

‘The feeds of fome of thefe {pecies have an acrid biting 
tafte, approaching to that of the common muftard; with 
which they agree nearly in their pharmaceutic properties. 
‘They are rarely made ufe of any otherwife than as ingre- 
dients in the compofitions whofe names they bear; though 
forne recommend them in different diforders, preferably to 
the common muftard. 

THOLOUSE. 

THOMAANS, ‘THomistTs. 
Thomas. 

THOMAS Aquinas. See Aquinas. 

St Tuomas’s Day, a feftival of the Chriflian church, ob- 
ferved on December 21. in commemoration of St Thomas 


See Touxovuse. 
See Curistians of St 


-the avoftle. 


St Tuomas of Canterbury’s Day, a feftival of the Ro- 
mifh church, cbferved on December. 29. in memory of Tho- 


or II. ‘The covntefs of Dunbar is the lady famous for the 
defence of her caftle againft the Englifh. Her’proper title 
was Counte/s of March; but it was common in thefe timés 
to ftyle a nobleman from his chief refidence. Thus Gilbert 
Stroagbow, earl of Pembroke, is called Zarl of Striguil, 
from his refidence at Striguil caftle, near Chep{tow, Mon- 
mouthfhire, &e. 


La Counteffe de Donbar demande a Thomas de Effedoune, 
quant la guere d’ Efcoce prendreit fyn. E yl la repoundy, et dyt. 


When man as mad a kyng of a capped mon. 

When mon ts levere other mons thyng than is owen. 

When londe thouys foreft, and foreft ys felde. 

When hares kendles othe herfton. 

When Wyt and Wille werres togedere. 

When mon makes ftables of kyrkes; and fteles caitles 

wyth ftyes. 

When Rokefbourh nys no burgh; ant market is at Fors 

wyleye. 

When the alde is gan, and the newe is come that doue 

noht. 

When Bambourne ys donged with dede men. 

When men ledes men in ropes to buyen ant to fellen, 

When 2 quarter of whaty whete is chaunged for a colt 

of ten markes. 

When prude prikes, ant pees is leyd in prifoun. 

When a Scot ne may hym hude afe hare in forme, that 

the Englyfh ne thal hym fynde. 

When ryht ant wrong aftente the togedere, 

When laddes weddeth lovedies. 

When Scottes flen fo fafte, that for faute of fhip, hy 

drouneth hemfelve. 

When thal this be? 

Nouther in thine tyme, ne in mayne. 

Ah comen, ant gone, 

Withinne twenty wynter ant on. 

In fa&, the prophecies of Lermont appear to have been 
merely traditional; nay, it feems doubtful if he ever pré- 
tended to fuch folly, notwithftanding Mackenyie’s ftory of 
Eliza. The reverence of the people for a learned and re- 
fpeftable chara€ter feems to have been the fole foundation 
of Thomas’s claim to prophecy. But, in the 16th cen- 
tury, prophecies were made, and afcribed to him, as well 
as others given to Bede, Merlin, &c. (a). They were 
printed at Edinburgh, 161 5, reprinted 1680, and 1742. 

THOMISM. bee Aquinas. 


THOMSON 


: 


(a) Sibilla and Banifter Anglicus are mentioned in the time of Edward IV. (MSS Cot. Dom.-A. IX.) 
Waldhave and Eltraine feem alfo Englifh prophets. 


‘Latin prophecy of Bridlington is there given. 
eGtion, therefore, Thomas is the only Scottifh one. 


A long 
In the whole cel- 


homfonsy. 
w=“ of a Scotch divine, was born in the fhire of Roxburgh in 


nee 


T H O [ 
THOMSON (James), an excellent Britifh poet, the fon 


1700, and was educated in the univerfity of Edinburgh 
with a view to the miniftry. But his genius inclining him 
to the ftudy of poetry, which he foon found would be in- 
compatible with that of theology, or at leaft might prevent 
his being provideet for in that way in his own country, he 
relinquifhed his views of engaging in the facred function, 
and repaired to. London in confequence of fome encourage- 
ment which he had received from a lady of quality there, a 
friend ‘of his mother. 

‘The reception he met with wherever he was introduced, 
emboldened him to rifk the publication of his ispalleht 
poem on Winter.—'This piece was publifhed in 1726; and 
from the univerfal applaufe it met with, Mr Thomfon’s 
acquaintance was courted by people of the firft taite ard 
fafhion. But the chief advantage which it procured him 
was the acquaintance of Dr Rundle, afterward bifhop of 
Derry, who introduced him to the late lord chancellor Tal- 
bot ; and fome years after, when the eldeft fon of that no- 
bleman was to make his tour on the continent, Mr Thomfon 
was chofen as a proper companion for him, The exnecta- 
tions which his Winter had raifed, were fully fatisfied by the 
fucceffive publications of the other feafons ; of Summer, in 
the year 17273; of Spring, in the following year; and of 
Autumn, in a quarto edition of his works, in 1730. Be- 
fide the Seafons, and his tragedy of Sophonifba, written and 
acted with applaufe in the year $720, he had, in 1737, 
publifhed his poem to the memory of Sir Ifaac Newton, 
with an account of his chief difcoveries ; in. which he was 
affited by his friend Mr Gray, a gentleman well verfed in 
the Newtonian philofophy. ‘That fame year the refentment 
of our merchants, for the interruption of their trade by the 
Spaniards in America, running very high, Mr Thomfon 
zealoufly took part in it, and wrote his Britannia, to roufe 
the nation to revenge. 

With the Honourable Charles Talbot, our author vifited 
moft of the courts in Europe, and returned with his views 
greatly enlarged ; not enly of exterior nature and the works 
of art, but of human life and manners, and of the confti- 
tution and policy of the feveral ftates, their conne¢tions, 
and their religious inftitutions. How particular and judi- 
cious his obfervations were, we fee in his poem on Liberty, 
begun foon after his return to England. We fee at the 
fame time to what a high pitch his care of his country was 
raifed, by the comparifons he had all along been making 
of our happy government with thofe of other nations. To 
in{pire his fellow-fubjeéts with the like fentiments, and fhow 
them by what means the precious freedom we enjoy may be 
eas and how # may be abufed or lo%, he employed 


two years in compofing that noble work, upon which he, 


valued himfelf more than upon all bis other writings. On 
his return to England with Mr Talbot (who foon. after 
died), the Wesueelies made him his fecretary of briefs; a 
place of little attendance, fuiting his retired indolent way 
of life, and equal to all his wants. From this office he was 
removed, when death, not long after, deprived him of his 
noble patron. He then found himfelf reduced to a ftate of 
precarious dependence. In this fituation, having created 
fome few debts, and his creditors finding that he had no, 
longer any certain fupport, became inexorable ; and imagi- 
ned by confinement to force that from his fiends; which 
his modefty would not permit him to afk. 
occafions furnifhed Quin, the celebrated ator, with an op- 
portunity of cuiplaying the natural. goodnefs of his heart, 
and the difinterefednefs of his friendfhip. Hearing that 
‘Thomfon was confined in a fpunging houfe for a debt of 
about 701, he repaired to-the place; and, having inquired 
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One of thefe. 


EY he: @ 


for him, was introduced to the bard. 
deal difconcerted at feeing Quin, as he had always taken 

pains to concéal his wants; and the more fo, as Quin told 

him he was come to fup with him. His anxiety upon this 

head was however removed, upon Quin’s in! forming him, 

that, as he fuppofed it would have been inconvenient to - 
have had the iupper dreffed in the place they were in, he 

had ordered it from an adjacent tavern; and, as a prelude, 

half a dozen of claret was introduced. Supper being-over, 

and the bottle circulating pretty britkly, Quin faid, “ It ts 

time now we fhould balance accounts.”? This attonif ied * 
Thomlon, who imagined he had fome demand upon him; but 
Quin perceiving it, continued, “Mr Thomfon, the pleafure 

1 have had in perufing your works I cannot eftimate at lefs 

than a hundred pounds, and I infift upon now acquitting 
the debt.” | On faying this, he put down a note of that 

value, and took his leave, without waiting for a reply. 

The profits arifing from his works were not inconfider- 
able; his tragedy of Agamemnon, acted in 1738, yielded’ 
a good fum. But his chief dependence was upon the 
prince of Wales, who fettled on him a handfome allowance, 
and horoured him with many marks of particular favour. 
Notwithftanding this, however, he was refufed a licence for 
his tragedy of Edward and Eleanora, which he had pre- 
pared tor the {tage in the year 1736, for fome political rea- 
fons. Mr Thomfon’s next performance was the Mafque of : 
Alfred, written in the year 1740 jointly with Mr Mallet, . 
by the command of the prince of Wales, for the entertain. 
ment of his royal hizhnefs’s court at Clifden, his {ummer - 
refidence. 

Mr Thomfon’s poem, entitled the Caitle of Indolence, . 
was his laft work publifhed by himfelf ; his tragedy of Co- 
riolanus being only prepared for the Heats, when a fatal ~ 
accident robbed the world of one of the beft of men and’: 
beft of poets. He would commonly walk the diftance be- 
tween London and Richmond (where he lived) with any 
acquaintance that offered, with whom he might chat and 
reft himfelf, or perhaps dine by thé way. “One fummer 
evening being alone in his walk from town to Hammerfmith, 
he had over-heated himfelf, and in that condition impra- 
dently took a boat to carry him to Kew; apprehending no. 
bad confequence from the chill air on the river, which his 
walk to his houfe, towards the upper end of Ken lane, had 
always hitherto prevented. But now the cold had {o feized 
him, that the next fay. he was-in a high fever. This, 
however, by the ufe of proper medicines, was removed, 
fo that he was thou,sht out of danger; till the fine weather 
having tempted him to expofe Win tclt one more to the even- 
inz dew. his fever returned with violence, and with fuch 
fymptoms as left no hopes of a cure. His death happened” 
on the 27th of Augull 1748. 

Mr. Thomfon had improved his tafte upon the fineft ori- © 
ginals, ancient and modern. ‘ihe autumn was his favourite 
feafon for poetical compofition, and the deep felence of the: 
night he commonly chofe for his ttudies.. THe amufement 
of his leifure-hours were civil and natural pe voyages, 
and the beft relations of travellers... Though he BEN med 
on no inftrument, he was paffionately’ fond of muf c, and 
would fometimes liften a full -hour at bis window to the 
nightingales in Richmond gardens; nor was-his taite lefs 
exquifite in the arts of. painting, {culpture, and architec- 
ture. As for the more dif Ringuithing qualities of his mind. 
and. hea:t, they. beft appear in his. writings. ‘There his de- 
votion to ‘the Supréme Being, his love of mankind, of his 
country, and frierds, fhine na in every Page 5 j fs tender 
nefs of heart was fo unbounded, that it took in even the 
brute creation. It is not known, that through his whole 
life he ever gave any perfon a moment’s pain, either by his 
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writings or otherwife. He took no part in the political 


fquabbles of his time, and was therefore refpected and left 


undifturbed by both fides. -Thefe amiable virtues did not 
fail of their due reward; the applaufe of the public attended 
ail his productions, and his friends loved him with an en- 
thuiiaflic artour. 

“As a writer (fays Dr Johnfon), he is intitled to one 
praife of the highef kind; his mode of thinking, and of 
exprefling his thoughts, is original. His blank verfe is no 
more the blank verfe of Milton, or of any other poet, than 
the rhymes of Prior are the rhymes of Cowley. His num- 
bers, his paules, his diction, are of his own growth, with- 
out tran{cription, without imitation. He thinks in a pe- 
culiar train, and he thinks always as a man of genius; he 
looks round on Nature and on life with the eye which Nature 
beftows only on a poet; the eye that diflinguifhes, in every 
thing reprefented to its view, whatever there is on which ima- 
gination can delight to be detained, and with a mind that at 
once comprehends the vait, and attends to the minute. 
The reader of the Seafons wonders that he never faw before 
what Thomion fhews him, and that he never yet has felt 
what ‘i‘homfon imprefles.”’ 

His teftamentary executors were the lord Lyttelton, whofe 
care of our poet’s fortune and fame ceafed not with his life; 
and Mr Mitchell, a gentleman equally noted for the truth and 
conflancy of his private friendfhip, and for his addrefs and 
{pirit as a public minifter. By their united interetts, the or- 
phan play of Coriolanus was brought on the ftage to the beft 
advantage; from the profits of which, and the fale of ma- 
nufcripts and other effets, a handfome {um was remitted 
‘to his fifters. His remains were depofited in the church 


of Richmond, under a plain ftone, without any infcription. 
A handfome monument was ereéted to him in Weftmintter 
abbey in the year 1762, the charge of which was defrayed 
by the profits arifing from a fplendid edition of all his works 


in ato; Mr Millar the bookfeller, who had purchafed all 
Mr T'homfon’s copies, giving up his property on this grate- 
ful occafion. A monument has alfo been ereéted to him 
at the place of his birth. 

THOR, the eldeft and braveft of the fons of Odin and 
Frea, was, after his parents, the greateft god of the Saxons 


-and Dares while they continued heathens. They believed, 


that Thor reigned over all the aerial regions, which com- 
pofed his immenfe palace, confifting of 540 halls; that he 
‘launched the thunder, pointed the lightening, and direéted 
the meteors, winds, and ftorms. To him they addreffed 
their prayers for favourable winds, refrefhing rains, and 
fruitful feafons; and to him the fifth day of the week, 
which ftill bears his name, was confecrated. 

THORAX. See Anatomy. 

Wuirs or Huw THORN. See Cratzcus. 

Torn, a town of Poland, in Regal Pruffia, and in the 
palatinate of Culm. It was formerly a Hanfeatic town,.and 
itill enjoys great privileges; is large and well fortified ; but 
part of the fortifications, and a great number of houfes, were 
ruined by the Swedes in 1703. It is feated on the Viftula, 
and ‘contains 10,000 inhabitants. E. Long. 18. 42. N. 
Lat. 63.6. 

THORNBACK, in ichthyology. See Rata. 

"THORNHILL (Sir James), an eminent Englifh paint- 
er, was born in Dorfetfhire in 1676, of an ancient family ; 
but was conftrained to apply to fome profeffion by the di- 
flrefles of his father, who had been reduced to the neceffity 
of felling his family-eftate. His inclination direCted him to the 
art of painting; and on his arrival at London he applied to 
his uncle, the famous Dr Sydenham, who enabled him to 
proceed in the fludy of the art under the direétion of a 
painter who was not very eminent. However, the genius 
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of Thornhill made ample amends for the infufficiency of his Thorougtt| 
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inftructor, and by an happy application of his talents he 
made fo great a progrefs, that he gradually rofe to the high- ¢ 
eft reputation, 

His genius was well adapted to hiftorical and alle zorical 
compofitions ; he poffeffed a fertile and fine invention ; and 
he fketched his thoughts with great eafe, freedom, and {pi- 
rit. He excelled alfo equally in portrait, perfpeCtive, and 
architecture ; fhewed an excellent tafte for defign, and had a 
free and firm pencil. Had he been fo fortunate as to have 
ftudied at Rome and Venice, to acquire greater corre&nefs 
at the one, and a more exaét knowledge of the perfeétion 
of colouring at the other, no artift among the moderns 
might perhaps have been his fuperior. 
was fo eminent in many parts of his profeffion, that he mutt 
for ever be ranked among the beft painters of his time ; and 
his performances in the dome of St Paul’s church at Lon- 
don, in the hofpital at Greenwich, and at Hampton-court, 
are fuch public proofs of his merit as will convey his name 
to pofterity with great honour. 

This painter lived in general efteem ; he enriched himfelf 
by the excellence of his works ; was appointed ftate-painter 
to Queen Anne, from whom he received the honour of 
knighthood; had the fingular fatisfa€tion to repurchafe his 
family eftate ; and.was fo much diftinguifhed as to be elec« 
ted one of the members of parliament. He died in 1732.” 

THOROUGH-waxy, in botany. See Bupteurum. 

THOTH, or Tueur, (called by the Phoenicians 7 aaut, 
by the Greeks Hermes, and by the Romans Mercury), 
was a Phoenician of very fuperior talents, and one of the 
civilizers of mankind. He was prime minifter to Ofiris, 
whom, after his death, he deified ; and he was himfelf dei- 
fied by his countrymen the Egyptians, for the benefits that 
he had rendered to the human race. See Mercury, My- 
THOLOGY, n° 34, and PoLtyTHEIsM, n® 18. 

THOUGHT, a general name for all the ideas confe- 
quent on the operations of the mind, and even on the operas 
tions themfelves. See Mrrapuysics. 

‘THoucut, in compofition. See Oratory, Part I. and IT. 

THOUINIA, in botany; a genus of plants belonging 
to the clafs of diandria, and order of monogynia. The co- 
rolla is quadripetalous ; the calyx quadripartite, and the an- 
therz feffile. ‘lhere is only one fpecies difcovered, the nu- 
tans. 

THRACE, a country very frequently mentioned by the 
Greek and Latin writers, deriving its name, according to 
Jofephus, from Tiras one of the fons of Japhet. It was 
bounded on the north by mount Hemus; on the fouth, by 
the Jigean Sea; on the weft, by Macedon and the river 
Strymon ; and on the eaft, by the Euxine Sea, the Helle- 
{pont, and the Propontis.—The Thracian Cherfonefus is a 
peninfula inclofed on the fouth by the Aigean Sea, on the 
welt by the gulf of Melas, and on the eaft by the Helle. 
{pont ; being joined on the north to the continent bya neck 
ot land about 37 furlongs broad. ‘The inland parts of 
Thrace are very cold and barren,’ the {now lying on the 
mountains the greateft part of the year; but the maritime 
provinces are produétive of all forts of zrain and neceflaries 
for life; and withal fo pleafant, that Mela compares them 
to the moft fruitful and agreeable countries of Afia. 

The ancient Fhracians were deemed a brave and warlike 
nation, but of a cruel and favaye temper; being, accord. 
ing to the Greek writers, ftrangers to all humanity and 
good-nature. Tt was to the I’hracians, however, that the | 
Greeks were chiefly indebted for the polite arts that flourifhed 
among thém ; for Orpheus, Linus, Mufeus, Thamyris, and 
Eumolpus, all Thracians, were the firft, as Euftathius in- 
forms us, who charmed the inhabitants of Greece with their 

eloquence 


Neverthelefs, he ~ 


Thrace. 


afhing. 


Pliny, 
li. 30. 
irgil, 
borg. ill. 
2. Col. ii. 
. Tibull. 
B. 28. 
ifaiah 
ill. 27. 
fomer, il. 
» A95> 


a 


eloquence and melody, and perfuaded them to exchange 
their fiercenefs for a fociable life and peaceful manners ; nay, 
preat part of Greece was anciently peopled by Thracians. 
‘Yereus, a Thracian, governed at Daulis in Phocis, where 
the tragical ftory of Philomela and Progne was acted. 
From thence a body of 'Thracians pafled over to Eubcea, 
and poffeffed themfelves of that ifland. Of the fame nation 
were the Aones, ‘I'embices, and Hyanthians, who made 
themfelves mafters of Boeotia; and great part of Attica it- 
felf was inhabited by Thracians, under the command of the 
celebrated Eumolpus. It is not therefore without the ut- 
moft ingratitude and. injuftice that the Greeks ftyle them 
Barbarians, fince to them chiefly they were indebted both 
for the peopling and polifhing of their country. 

‘Thrace was anciently divided into a number of petty 
{tates, which were firft {ubdued by Philip of Macedon. On 
the decline of the Macedonian empire, the country fell un- 
der the power of the Romans.  {t continued under fubjec- 
tion to them till the irruption of the Turks, in whofe hands 
it ftill remains. : 

THRASHING, in agriculture, the operation by which 
corn is feparated from the ftraw. This operation is per- 
formed in a variety of ways, fometimes by the feet of ani- 
mals, fometimes by a flail, and fometimes by a machine. 

The moft ancient method of feparating the corn from the 
ftraw was by the hoofs of cattle or horfes. This was prac- 
tifed by the Ifraelites, as we find from the books of Mofes ; 
it was alfo common among the Greeks and Romans ”*. 
Flails and thrafhing machines were alfo not uncommon 
among thefe nations +. The flail which was ufed by the 
Romans, called baculus, fujflis, or pertica, was probably no- 
thing more than a cudgel or pole. ‘I'he thrafhing machine, 
which was called ¢ribu/a or tribuium, and fometimes traha, 
was a kind of fledge made of boards joined together, and 
loaded with ftone or iron. Horfes were yoked to this ma- 
chine, and a man was feated upon it to drive them over the 
fheaves of corn. - 

Different methods are employed in different countries for 
feparating the corn from the ftalk. In the greateft part of 
France the flail is ufed; but in the fouthern diftri€ts it is 
generally performed by the feet of animals: animals are alfo 
ufed for the fame purpofe in Spain, in Italy, in the Morea, in 
the Canaries, in China, and in the vicinity of Canton, where 
the flail is alfo fometimes ufed. It appears that in hot cli- 
mates the grains do not adhere fo firmly to the ftalk as in 


cold countries, and therefore may be more eafily feparated. 


"V his will explain the reafon why animals are fo frequently 
employed in hot countries for treading out the corn ; where- 
as in cold climates we know they are feldom tried, and have 
no reafon to fuppofe that they would anfwer the purpofe. In 
the Ifle of France in Africa, rice and wheat are thrafhed 
with poles, and maize with fticks ; for it has not been pof- 
fible to teach the negroes the ufe of the flail. 

The animals ufed for treading out corn are, oxen, cows, 
horfes, mules, and even affes when the quantity is not great. 
‘The operation is performed in this manner : The fheaves, af- 
ter being opened, are {pread in fuch a manner that the ears 
of the corn are laid as much uppermott as poflible, and a man, 
ftanding in the centre, holds the halters of the cattle, which 


are made to trot round as in a manege; whilft other men 


with forks fhake the ftraw up from time to time, and the 
cattle are trotted over it azain and again till they have beat- 
en out all the grain. ‘This method is expeditious enough ; 
but befides bruifing a confiderable quantity of corn, it requires 


a great many cattle, and injures the legs of the horfes and 


mules, which are preferred before cows and oxen for this 
work. 
The flail is undoubtedly a much better inftrument for 
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thrathing corn than the feet of animals, for it feparates the Thra‘ving. 
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grain from the ftraw and hufks both more effectually and 
more expeditioufly ; yet it is liable to many objections. It is 
a very laborious employment, too fevere indeed even for a 
{trong man ; and as it is ufually the intereft of the thrafher 
rather to thrafh much than to thrafh clean, a good deal of 
corn will generally be left upon the ftraw. It is therefore 
an objeét of great importance in hufbandry to procure a pro- 
per machine tor feparating the corn from the ftraw. 

The firft thrafhing machine attempted in modern times, 
of which we have received any account, was invented in E- 
dinburgh by Mr Michael Menzies about the year 1732. 
It confifted of a number of inftruments like flails, fixed in 
a moveable beam, and inclined to it at an angle of ten de- 
grees. On each fide of the beam in which the flails were 
fixed, floors or benches were placed for {preading the fheaves 
on. The flails were moved backwards and forwards upon 
the benches by means of a crank fixed on the end of an axle, 
which made about 30 revolutions in a minute. 

The fecond thrafhing machine was invented by Mr Mi- 
chael Stirling, a farmer in the parifh of Dunblane, Perth- 
fhire. Of this difcovery we have received a very accurate 
and authentic account from his fon, the Reverend Mr Robert 
Stirling minifter of Crieff. 

It isan old proverb, that neceffity is the mother of inven- 
tion. ‘This was verified -en the prefent occafion. Belides 
his ordinary domeftic fervants, Mr M. Stirling had occafioa 
fometimes to hire an additional number to thrafh out his 
grain, and frequently found it difficult to procure fo many 
as he needed. ‘his naturally led him to reflect whether 
the operation of thrafhing could not eafily be performed by 
machinery. _ Accordingly, fo early asthe year 1753, under 
the pretence of joining in the amufements of his children, he 
formed in miniature a water mill, in which two iron fprings, 
made to rife and fall alternately, reprefented the motion of 
two flails, by which a few ftalks of corn put under them 
might be fpeedily thrafhed. ‘This plan he executed ona 
feale fufficiently large within two years after, making the 
{prings about ten feet long, each of which had one end firmly 
{crewed into a folid plank, and the other terminated in a 
round batoon of folid iron, two feet long and above an inch 
in diameter. Under thefe the fheaves were conveyed gradual- 
ly forward in a narrow channel or trough, by pafling between 
two indented horizontal cylinders, fimilar to thofe now ufed 
in moft of the thrafhing mills in that part of the country, 
and called feeders. In this manner the thrafhing was exe- 
cuted completely, and with confiderable rapidity ; but as the 
operation was performed on a low floor, and no method con- 
trived for carrying off the ftraw, the accumulation of it pro- 
duced {uch cenfufion, and the removal of it was attended with 
fuch danger, that this fcheme was very foon entirely aban- 
doned. ‘The mortification arifing from difappointment, and 
efpecially the fcoffs of his neighbours, for what was univer. 
fally accounted an abfurd and ridiculous attempt, ferved on- 
ly to fimulate the exertions of the inventor to accomplifh 
his defigns on another plan. 

Laying afide therefore the iron-fprings with the feeders, 
and all the apparatus adapted to them, he retained only an 
outer or water wheel, with an inner or cog wheel moving on 
the fame axle ; to this inner wheel, which had 48 teeth or 
cogs, he applied a vertical trundle or pinion, with fever 
notches, the axle of which paffed through a floor above the 
wheel, and having its upper pivot fecured in a beam fix 
feet above that floor. Atthe diftance of three feet three 
inches above the floor two ftraight pieces of {quared wood, 
each four feet long, pafled through the axle of the trundle 
at right angles, forming four arms, to be moved round ho- 
rizontally. To the extremities of thefe arms were fixcd 

35 four 


THR 


Thrathing. four iron plates, each 20 inches long, and eight broad 


at the end next the arms, but taperinis towards a point 
at the other end. _This large horizontal fly, conftituting 
four thrathers, was inclofed within a wooden cylindri- 
cal box three and an half feet high and eight in diameter. 
On the top of the box was an opening or port (two or three 
ports were made at firft, but ene was found fufficient) eight 
inches wide, and extending from the circumference a foot 
and an half towards its centre, throuzh which the corn 
fheaves defcended, being firft opened and laid one by one 
on a board with two ledges gently declining towards the 
port; on which board they were moderately prefled down 
with a boy’s hand, to prevent them from being too haftily 
drawn in by the repeated {trokes of the thrafhers. Within the 
box was an inclined plane, along which the ftraw and grain 
fell down into a wide wire riddle two feet fquare, placed 
immediately under a hole of nearly the fame fize. ‘The 
riddle received a jerk at every revolution of the fpindle from 
a knob placed on the fide of it, and. was inftantly thruft back- 
ward by a {mall fpring preffing it in the oppolite direétion. 
The fhort ftraw, with the grain and chaff which paffed 
through the wide riddle, fell immediately into an oblong 
ftrait riddle, which hung with one end raifed and the other 
depreffed, and was moved by a contrivance equally fimple 
as the other; and having no ledge at the lower end, the 
_ long chaff which could not pafs throuzh the riddle dropped 
from thence to the ground ; while the grain and mott of 
the chaff falling through the riddle into a pair of common 
barn-fanners that flood under it on the ground floor, the 
flrong grain, the weak, and the chaff, were all f{eparated 
with great exactnefs. ‘Ihe fanners were moved by a rope 
or band running circuitoufly in a fhallow niche cut on the 
circumference of the cog-wheel. The ftraw colleéted gra- 
dually in the bottom of the box over the wide riddle, and 
through an opening two and an half feet wide, and as much 
in height, left in that fide of the box neareft the brink of 
the upper floor, was drawn down to the ground with a 
rake by the perfon or perfons employed to form it into 
fheaves or rolls. 

Such was the thrathing mill invented by Mr Michael Stir- 
Jing, which, after various alterations and improvements, 
he completed in the form now defcribed, A.D. 1758. By 
experiment it was found that four bolls of oats, Linlithgow 
meafure, could be thrathed by it in 25 minutes, From that 
period he never ufed a common flail in thrafhing, except for 
humbling or bearding barley. In every other kind of graia 
he performed the whole operation of thrafhing with the mill; 
and continued always to ufe it till 1772, when he retired 
from bufinefs, and his thrafhing mill became the property 
of his fecond fon, who continues to ufe it with equal advan. 
tage and fatisfaction, Several machines were conitruéted 
on the ‘ame plan, particularly one near Stirling, under Mr 
Surling’s direction, for Mr Moir of Leckie, in 1765, which, 
we underftand, has been ufed ever fnce, and vives complete 
fatisfaction to the proprietor. There was another erected 
in 1778 by Mr Thomas Keir (in the parifh of Muthil and 
county of Perth), who has contrived a method of bearding 
barley with it: and by the addition of a {mall {pindle with 
fhort arms contiguous to the front of the box, and moved by a 
band common to it and the great fpindle to which it is pa- 
rallel, the ftraw is fhaken and whirled out of the box to the 
ground. ‘That this machine did not come immediately into 
general ufe, was owing partly to the fmallnefs of the farms 
in that part of the country, whofe crops could eafily be 
thrafhed by the few hands neceflarily retained on them for 
other purpofes; and chiefly to an apprehenfion that. the 

achine could only be moved by water; an apprehenfion 
which experience proves to be entirely groundleis. ‘The 
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machine however, was, ingenious, and did great credit too Thratt 
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the worthy inventor, and certainly deferved a better fatee 
than it was deftined to undergo, 

A, third threfhing mill was inyented in 1772, by two per-"- 
fons nearly about the fame time, and upon the fame prin-i- 
ciples, ‘lhe inventors were, Mr Alderton who lived neamr 
Alnwick, and Mr Smart at Wark in Northumberland. Thee 
operation was performed by rubbing. ‘The fheaves weree 
carried round between an indented drum of about fix feet:t 
diameter, and a number of indented rollers arranged roundd 


the circumference of the drum, and attached’to-it by meansis. 


of fprings; fo that while the drum revolved, the flutedd 
rollers rubbed the corn off from the ftraw by rubbing again 
the flutings of the dram, 
the grain. was bruifed in pafling between the rollers, thee 
machine was foon laid afide. 

In 1776 an attempt was made by Mr Andrew Meikle,:, 
an ingenious millwright in the parifh of Tyningham, Eaitt 
Lothian, to conftruét a new machine upon the principles's 
which had been adopted by Mr Menzies already mentioned... 
This confifted in making joints in the flails, which Mrr 
Menzies had formed without any. But this machine, afterr 
much labour and expence, was foon laid afide, on account t 


of the difficulty of keeping it in repair, and the {mall quan-- 
‘tity of work performed, which did not exceed one boll orr 


fix Winchefter bufhels of barley per hour. 

Some time after this, Mr Francis Kinloch, then junior of f 
Gilmerton, having vifited the macl:ine invented in Nor-- 
thumberland, attempted an improvement upon it. He in-- 
clofed the drum in a fluted cover ; and inftead of making thee 
drum itfelf fluted, he fixed upon the outfide of it four fluted | 
pieces of wood, which by means of f{prings could be raifed ax 
little above the circumference of the drum, fo as to prefs 
againft the fluted covering, and thus rub off the ears of corms 
as the {heaves pafled round between the drum and the fluted | 
covering. But not finding this machine to anfwer his expec- - 
tation (for it bruifed the grain in the fame manner as the : 
Northumberland machine did), he fent it to Mr Meikle,.,. 
that he might, if poffible, rectify its errors. 

Mr Meikle, who had long direéted his thoughts to this. 
fubjeét, applied himfelf with much ardour and perfeverance : 
to the improvement and corre€tion of this machine ; and af. - 
ter {pending a good deal of time upon it, found it was con- - 
ftruéted upon principles fo erroneous, that to improve it was 
impracticable. ; 

At length, however, Mr Meikle’s own genius invented a 
model, different in principle from the machines which had 
already been conftruéted. This model was made in the year 
1785 ; and in the following year the frft thrafhing machine 
on the fame principles was erected in the neighbourhood of ” 
Alloa, in the county of Stirling, by Mr George Meikle the 
fon of the inventor. This machine anfwered coripletely 
the wifhes of Mr Stein, the gentleman tor whom it was 
erected, who gave the molt ample teltimony of his fatistac- 
tion both to the inventor and to the public. The fame of 
this difcovery foon fpread over the whole country, and a 
great many farmers immediately applied to Mr Meikle, de. 
firing to have thrafhing mills erected on their farms. The 
difcovery, it appeared, would be profitable, and it was rea. 
fonable that the inventor fhould enjoy the profits of his in. 
vention. He accordingly applied for a patent; which, 
after confiderable expence, arifing from the oppolitian of: - 
fome perfons, who claimed a fhare in the dilcovery, was 
granted. —Thefe machines are now becoming very common 
in many parts of Scotland, and are increafing very confider. 
ably in number every year over all the united kingdom. 

We will now endeavour to deferibe this machine in its 
moit improved flate ; which is fo fimple, that with the affitt. 


ance 


But as a confiderable quantity off 


i 
i 
q 
j 
} 
1 
u 
4 


. Be 


thing. ance of a plate, exhibiting the plan of elevation, no 1. the 
r—— ground plan, n® 2, and the 3d fhowing its effential parts in 
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a diflin&t manner, we hope it will be eafily underftood 
by all. our readers who have not had an opportunity 
of feeing it. The power employed for turning that part 
of the machine which feparates the corn from the ftraw 
is produced by four wheels (when moved by horfes), the 
teeth of which move in one another and turn the drum, on 
which four feutchers are fixed. The fheaves are introduced 
between two fluted rollers, which hold them firm, and draw 
them in gradually, while the feutchers ftrike off the grain 
from the ftraw as it paffes through. This will fuffice for a 
general idea of this machine. We will now be more parti 
cular. 

The large fpur-wheel A, n° t. and 2. which has 276 cogs, is 
horizontal, and moves the pinion B, which has 14 teeth. ‘The 
pinion B moves the crown-wheel C, which has 84 teeth ; the 
wheel G moves a fecond pinion D, which has 16 teeth ; and 
the pinion D moves the drum HIKL. ‘The drum is a hol- 
low cylinder three feet and an half diameter, and placed.ho- 
rizontally ; on the outfide of which the {cutchers are fixed 
by ftrong ferew bolts. ‘The feutchers confift of four pieces 
of wood, faced on one &de with a thin plate of iron, placed 
at an equal diftance from each other, and at right angles to 
the axis of the drum. 

The fheaves are {pread on an inclined board F, n° 3. from 
which they are introduced between two fluted rollers GG 
made of caf iron, about three inches and an half in diame- 
ter, and making about 35 revolutions in a minute. As 
thefe rollers are only about three quarters of an inch diftant 
from the fcutchers or leaves of the drum HIKL, they 
ferve to hold the theaves faft, while the {eutchers a, 4, ¢, d, 
moving with prodigious velocity, feparate the grain com- 
pletely from the ftraw, and at the fame time throw out both 
grain and ftraw upon the concave rack M, lying horizon- 
tally with flender parallel ribs, fo that the corn paffes throu ch 
them into a hopper N placed below. From the hopper it 
paffes through a harp or riddle O into a pair of fanners P, 
from which, in the moft improved machines, it comes out 
clean and fit for the market, ‘Uhe ftraw, after being thrown 
by the feutchers 2, 4, c, d, into the rack, is removed from 
it by a rake QRST into a place contiguous V.  ‘T’he rake 
confifts of four thin pieces of wood or leaves; on the end 
of each of thefe leaves is ranged a row of teeth ¢, f, g, A five 
inches long. ‘The rake moves in a circular manner in the 
concave rack, while the teeth catch hold of the ftraw, and 
throw it out of the rack. "hefe are all the effential parts 
of the machine ; the reft may be eafily underftood by the re- 
ferences to the Plate. W is the horfe-courfe, n° 1, which is 
24 feet diameter. X is the pillar for fupporting the beams 
on which the axle of the {pur-wheel 1s fixed. YYY are 
three {pindles for moving the two fluted rollers, the rake, 
and fanners. T’o the defeription now given we have only 
to add, that the drum has a covering of wood Z at a {mall 
diflance above it, for the purpofe of keeping the fheaves 
clofe to the fcutchers. 

The advantages of this machine’are many. As the drum 
makes 205 revolutions in a minute, the four {cutchers to- 
gether make 1200 frokes in the fame fpace of time. From 
fuch power and velocity, it is evident that much work mutt 
be performed, When the horfes go at the rate of two and 
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one-third miles per hour, from three to fix bolle will be Thrahing 


thrafhed ; but as the quantity thrafhed will be lefs when the 
ftraw is lone than when it is fhort, we fhall take the ave- 
rage at four bolls, One gentleman, whofe veracity and ac- 
curacy we can depend on, affures us, that his mill thrafhed 
63 bolls in a day; by which, we fuppofe, he meant to hours, 
To prove the fuperior advantage of this machine to the com- 
mon method of thrafhing with-flails, a gentleman ordered 
two equal quantities of oats to be thrafhed by the mill and 
by flail, When the corn was cleaned and meafured, he ob- 
tained ;',th more from the fbeaves thrafhed by the mill thant 
from thofe thrafhed by the flail. We are alfo informed 
by another gentleman who has ftudied this machine with much 
attention, and calculated its advantages with care, that, in- 
dependently of having the corn much cleaner feparated 
fromthe ftraw than is ufually done by flails, there is a faving 
of 30 or 40 per cent. in the expence of thrafhing. 

The number of pverfons requifite for attending the mill 
when working is fix: One perfon drives the horfes; a fe- 
cond hands the fheaves to a third, who unties them, while 
a fourth fpreads them on the inclined boards and prefles 
them gently between the rollers; a fifth perfon is neceflary 
to riddle the corn as it falls from the fanners, and a fixth to 
remove the ftraw (a). 

This machine can be moved equally well by water, wind, 
or horfes. Mr Meikle has made fuch improvements on the 
wind mill as to render it much more manayeable and conve. 
nient than formerly ; and we are informed many wind-mills 
are now erecting in different parts of the country. As te 
the comparative expence of thefe different machines, the 
ereGtion of the horfe machine is leat; but then the expencé 
of employing horfes muft be taken into confideration. One 
of this kind may be ereéted for L.7o. A water mill will 
coft L. 10 more on account of the exvence of the water- 
wheel. A wind-mill will coft from L. 200 to L. 390 
Sterling. 

THRAVE of Corn, an expreffion denoting 24 fheaves, 
or four fhocks of fix fheaves to the fhock ; though in fome 
countries they only reckon 12 fheaves to, the thrave. 

THRASYBULUS, a renowned Athenian general and 
patriot, the deliverer of his country from the yoke of the 
30 tyrants, lived about 294 B. C*. 


hread, 


* See Attia 


THRASYMENUS tacus (anc. geog.),a lake of Etru-ce, n° 199 


ria, near Perufia, and not far from the Tiber, fatal to the —174 


Romans in the Punic war. Now // Lago 
Ecclefiaftical State. 
‘THREAD, a fmall line made up of a number of fine 
fibres of any vegetable or animal fub{tance, fuch as flax, 
cotton, or filk ; frem which it takes its name of linen, cot- 
ton, or filk thread. : 

Dyeing Tareav Black. Linen and cotton thread may 
be dyed of a durable and deep black by folution of iron in 
four beer, in which the linen is to be fleeped for fome time, 
and afterwards boiled in madder. See the article Dyrinc, 
n? 87. 

Thread may be eafily bleached by the oxygenated muria- 
tic acid difcovered by Mr Scheele. This acid whitens 
cloth remarkably well, but it is {till more advantageous tor 
bleaching thread. M. Welter has formed at Lifle, with 
two partners, an eftablifhment for bleaching thread with 
great fuccefs, and he has already begun fome others. He 


492 has 
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(a) We add, on the authority of an experienced farmer, that of the fix perfons neceffary to attend the thrafhing ma. 


chine, only two can in juftice be char.zed to the account of the machi 


ne; namely, the perfon who manages the horfes, and 


the one who feeds the machine: For in the ufual mode ot thrafhing by the flail, it requires the fame number of perfons 
@s the thrafhing machine does to clear an equal quantity of corn from the chaff in the fame tume. 
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Threaten- has found that ro or 12 leys and as many immerfions are verfity of Paris; which he. difcharged with fo ‘much pra-- Thieyg 
nt required for fome forts of thread ; and that the thread may dence, that he was efteemed the Cato of his age, and thee “** 


Thuanus, be furrounded with the liquor, it is neceflary to place it, ornament of France. He wrote the hiftory of his own times 
t——ry——/ quite loofely, in a bafket, which permits the liquor to in Latin, from the year. 1543 to 1608, in 138 books; aa 


penetrate to all its furfaces: when the liquor is mueh 
weakened, it is ftill fit to be ufed for the bleaching of 
cotton. 

‘Thofe who with more information upon the powerful ef- 
feéts of the oxygenated muriatic acid in bleaching, as well 
as on the cheapeft method of preparing it, may confult a Pa- 
per written by M. Berthollet, and publifhed in the Annales 
de Chimie, a tranflation of which is given in the Repert. of 
Mrs, vol. 4. 

THREATENING terrers. Knowingly to fend any 
letter without a name, or with a fictitious name, demanding 
money, or any other valuable thing, or threatening (with- 
out any demand) to kill or fire the houfe of any perfon, is 
made felony without benefit of clergy. And fending let- 
ters, threatening to accufe any perfon of a crime punifhable 
with death, tranfportation, pillory, or other infamous pu- 
nifhment, with a view to extort from him any money or 
other valuable chattels, is punifhable by {tatute 30 Geo. II. 
c. 24. at the difcretion of the court, with fine, imprifon- 
ment, pillory, whipping, or tranfportation for feven years. 

THRESHING. See Turasnine. 

THRIFT, in botany. See Srarice. 

THRINAX, smatt Jamaica FAN-PALM, in botany ; 
a genus of plants belonging to.the natural. clafs of pe/ma, 
and order of flabe/fifolie. ‘The calyx is fexdentate ; there 
is no corolla; there are fix ftamina; the ftigma is emargi- 
nate, and the berry monofpermous. This plant was breught 
from Jamaica to Kew garden by Dr William Wright. 

‘'HRIPS, a genus of infe&ts belonging to the order of 
hemiptera. ‘The roftrum is obfcure, or {o {mall as to be 
fearce perceptible. The antennz are filiform, and as long 
as the thorax. ‘lhe body is flender, and of equal thicknefs 
in its whole length. The abdomen is reflexible, or bent up- 
wards. ‘The four wings are extended, incumbent upon the 
back of the infe&t, narrow in proportion to their length, 
and crofs one another at fome diftance from their bate. 
‘The tarfi of the feet are compofed of only two articulations, 

There are eleven {pecies mentioned by Gmelin; of which 
three are natives of Britain; the phyfapus, juneperina, and 
fafciata. 

THROAT, the anterior part of an animal, between the 
head and the fhoulders. 

THROAT-worr. See CamPpanuta, 

THRONE, a royal feat or chair of ftate, enriched with 
ornaments of architecture and fculpture, railed on one or 
more fteps, and covered with a kind of canopy. Such are 
the thrones in the rooms of audience of kings and other fo- 
vereigns. ; 

TTHROSTLE, in ornithology. See.Turpvs. 

THRUSH, in ornithology. See Turpvs. 

‘Turusa, or 4phtha. See Mepicine, n° 233. 

TTHRYALLIS, im botany ; a genus of plants belonging 
to the clafs of decandria, and order of monogynia; and in 
the natural fyftem ranging under the 38th order, Tricocce. 
The calyx is quinquepartite ; there are five petals, and the 
capfule is tricoccous. ‘There is only one fpecies known, the 
brafilienfis. 

THUANUS (Jacobus Auguftus), youngeft fon of the 
prefident de Thou, was famous for the depth and erudition 
of his works. He was born in 1553 ; and having finifhed 
his ftudies and travels, was made prefident a-Mortier, and 
took pofleflion thereof in 1595. He was employed in fe- 
veral important, offices of ftate, and in reforming the uni- 


work, both for fubje& and ftyle, worthy of the ancients. Hee 
alfo left memoirs of his own life, befides poems; and died att. 
Paris, 1617. - 

THUCYDIDES, a celebrated Greek hiftorian, wass 
born at Athens 471 B. C. He was the fon of Olorus, and} 
grandfon of Miltiades, who is thought to have been defcend-- 
ed from Miltiades the famous Athenian general, and to have P 
married the king of Thrace’s daughter. He was educated | 
ina manner fuitable to his quality, that is, in the iludy, 
of philofophy and eloquence. His mafter in the formerr 
was Anaxagoras, in the latter Antiphon ; one, by his de-- 
{cription in the eighth book of his Hiftory, for power off 
fpeech almoft a miracle, and feared by the people on that ac- - 
count. Suidas and Photius relate, that when Herodotuss 
recited his hiftory in public, a fafhion in ufe then and many, 
ages after, Thucydides felt fo great a fting of emulation,, 
that it drew tears from him; infomuch that Herodotus; 
himfelf took notice of it, and congratulated his father oni 4 
having a fon who fhowed fo wonderful an affection to the: 
Mufes. Herodotus was then 29 years of age, Thucydides; 
about 16. 

When the Peloponefian war began to break out, Thu-- 
cydides conjeCtured truly, that it would prove a fubje& . 
worthy of his labour ; and it no fooner commenced than he: 
began to keep a journal, ‘This explains the reafon why he 
has attended more to chronological order than to unity of” 
defign. During the fame war he was commiffioned by his 
countrymen to relieve Amphipolis; but the quick march of 
Brafidas the Lacedzmonian general defeated his operations ; 
and 'lhucydides,. unfuccefsful in his expedition, was ba- 
nifhed from Athens. ‘This happened in the eighth year of 
this celebrated war ; and in the place of his banifhment the : 
general began to write an impartial hiftory of the impor- iLemprien 
tant events which had happened during his adminiftration, /Piionag 
and which ftill continued to agitate the feveral flates of 
Greece. ‘This famous hiftory is continued only to the 2r1ft 
year of the war, and the remaining part of the time till the 
demolition of the walls of Athens was defcribed by the pen 
of ‘Theopompus and Xenophon. Thucydides wrote in the 
Attic diale&, as being poffeffed of moft vigour, purity, ele- 
gance; and energy. He {pared neither time nor money to- 
procure authentic materials; and the Athenians, as wellas their 
enemies, furnifhed him with many valuable communications,. 
which contributed to throw great light on the different 
tranfactions of the war. His hiftory hasbeen divided into eight 
books; the laft of which is imperfe@, and fuppofed to have 
been written by his daughter. § 

The hiftorian of Halicarnaflus has often been compared 
with the fon of Olorus, but each has his peculiar excellence. 
Sweetnefs of ftyle, grace and elezance of expreffion, may 
be called the chara@teriftics of the former; while T hucydides 
ftands unequalled for the fire of his defcriptions,.the concife- 
nefs, and at the fame time the ftrong and-energetic manner 
of his narratives. His relations are authentic, as-he himfelf. 
was interefted in the events he mentions ; his impartiality is 
undubitable, as he nowhere betrays the leaft. refentment 
againft his countrymen, and the faétious partizans of Cleon,, 
who had banifhed him from Athens. The hiftory of Thu- 
cydides was fo admired by Demofthenes, that he tranfcribed 
it eight different times, and read it with {uch attention, that 
he could almoft repeat it by heart. Thucydides died at 
Athens, where he had been recalled from his exile about 411. 
years before Chrif.. 
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lithed in 1696, folio, and that of Duker, publithed at Am- 
fterdam in 1731, folio. ii 

THUJA, the arsor vir, in botany: A genus of plants 
belonging to the clafs of monodelphia, and order of monecias 
and in the natural fyftem ranging under the 5ift order, Co- 
nifere. There are four {pecies known; the orientalis, oc- 
cidentalis, apylla, and dolabrata; of which the two firft are 
moft remarkable. Lt 

The occidentalis, or common arbor vite, grows naturally 
in Canada, Siberia, and other northern countries. . In fome 
of the Englith gardens a few of thefe trees are to be met 
with of a large fize: it has a ftrong woody trunk, which 
rifes to the height of 40 feet or more. The bark, while 
young, is fmooth, and of a dark brown colour; but as the 
trees advance, the bark becomes cracked, and lefs {mooth. 
‘The branches are produced irregularly on every fide, ftand- 
ing almoft horizontal, and the young flender fhoots fre- 
quently hang downward, thinly garmifhed with leaves; {0 
that when the trees are grown large they make but an in- 
The young branches are flat, and 
their finall leaves lie imbricated over each other like the 
feales of a fifth; the flowers are produced from the fide of 
the young branches pretty near to the foot-flalk ; the male 
flowers grow in oblong catkins, and between thefe the fe- 
male {lowers are colle&ed in form of cones. When the 
former have fhed their farina, they foon after drop off ; but 
the female flowers are fucceeded by oblong cones, having 
obtufe {mooth feales, containing one or two oblong feeds. 
The leaves of this tree have a rank oily fcent when bruifed. 

2. The orientalis, or China arbor vite, grows naturally in 
the northern parts of China, where it rifes to a confiderable 
height ; but this has not been long enough in Europe to 
have any trees of large fize. The feeds of this fort were 
firft fent to Paris by fome of the miffionaries ; and there are 
fome of the trees growing in the gardens of the curious 
there, which ate more than 20 feet high. The branches 
of this fort grow clofer together, and are much better 
adorned with leaves, which are of a brighter green colour, 
fo make a much better appearance than the other, and be- 
ing very hardy, it is efteemed preferable to moft of the ever- 
green trees with {mall leaves, for ornament in gardens. ‘Uhe 
branches of this tree crofs each other at right angles: the 
leaves are flat ; but the fingle divifions of the leaves are flen- 
der, and the feales are fmaller and lie clofer over each other 
than thofe of the firft fort. The cones are alfo much larger, 
and of a beautiful grey colour ; their fcales end in acute re- 
flexed points. 

Thele trees are propagated by feeds, layers, or cut- 
tings. 

THULE, or Tuts, (ane. geog.), an ifland in the 
moft northern parts of the German Ocean. Its fituation 
was never accurately afcertained by the ancients, hence its 
prefent name is unknown by modern hiftorians. Some fup- 
pofe that it is the ifland now called Iceland, or part of 
Greenland, and others that it was Fou/a. See Fouta. 

THUMB, in anatomy, one of the extremities of the 
hand. _ 

Tuums-Cap, an ifland in the South Sea, lies about feven 
leagues north-weft of Lageon-ifland; it is a low, woody 
ifland, of a circular form, and not much above a mile in 
compafs. There was no appearance of inhabitants; the. 
land was covered with verdure of many hues, 

THUMMIM. See Urim. 

TTHUNBERGIA, in botany; a genus of plants be- 
longing to the clafs.of dédynamia, and order of angio/permia. 
‘The calyx is double; the exterior one is diphyllous, and the. 
interior one multipartite. ‘The. capfule is globole, beaked, 
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The bef edition of ‘Thucydides is that of Oxford, pub- and bilocular. There is only one fpecies known, the capene Thunder. 


LeU 


Sis: ; 
THUNDER, the noife occafioned by the explofion of 


a flafh of lightning echoed back from the inequalities on the 
furface of the earth, in like manner as the noife of a cannon 
is echoed, and in particular circumftances forms a rolling 
lengthened found. : 

Although thunder, properly {peaking, is only a mere 
found, capable of producing very little effeét, yet the 
word is generally fuppofed to include the phenomena of 
lightning alfo; and ele€trified clouds are by univertfal con- 
fent called thunder.c/ouds, and the explofions of many flafhes 
of lightning proceeding from them are generally called thun- 
der-fiorms. Though the phenomena of lightning, therefore, 
have been at a great length explained and accounted for un- 


der the articles Exectricity and Licutnine, and though: 
the immediate caufe of eletrical explofions from clouds is- 


explained under the article Rain; yet the ultimate caufe. 
remains ftill to be fhown, and properly belongs to the pre- 
{ent article. 

It is univerfally allowed, that the variation of the elec- 
tricity in different parts of the atmofphere is the caufe of 
thunder. Under the article Evecrricity, it has been 
fhown why lightning explodes after the thunder-clouds are- 
charged. Under the article Licutwnina, it is fhown why 
that meteor puts on the various forms in which we fee it, 
why it fometimes flrikes houfes or animals, and fometimes 
not, &c. ; and under the article Rain, why the atmofphere. 
in fome cafes parts with the vapours which at other times it 
fo obftinately retains. 
tion the theory by. which fome philofophers explain the 
reafon why rains are fometimes attended with thunder, 
and fometimes not ; which, to thofe who. attentively perufe. 
the articles above-mentioned, may be done in few words. 

In this part of Great Britain, and for a confiderable way: 
along the eaftern coaft, although thunder may happen at 
any time of the year, yet the month of July is that in which 
it may almoft certainly be expected. Its duration is of 


very uncertain continuance ; fometimes only a few peals will. 


be heard at any particular place during the whole feafon ; 


at other times the ftorm will return at the interval of three 


or four days for a month, fix weeks, or even longer 5 
not that we have violent thunder in this country dire@tly 
vertical in any one place fo frequently in any year, but in 
many feafons it will be perceptible that thunder-clouds are 
formed in the neighbourhood even at thefe fhort intervals. 
Hence it appears, that during this particular period there 
muft be fome natural caufe operating for the production of 
this phenomenon, which does.not take place at other times. 
‘This. cannot be the mere heat of the weather, for we have 
often a long tra&t of hot weather without any thunder ; and 
befides, though not common, thunder is fometimes heard in. 
the winter alfo. As therefore the heat of the weather is 
common to the whole fummer,. whether there be thunder or 
not, we mutt look for the caufes of it in thofe phenomena, 
whatever they are, which are peculiar to the months of 
July, Auguft, and the beginning of September,. Now it 
is generally obferved, in the tra& of country. of which we 
now fpeak, that from the menth of April an eaft or fouth- 
eaft wind generally takes place, and continues with little in- 
terruption. till towards the end of June: At that time, 
fometimes fooner and fometimes later, a wefterly wind takes. 
place ;, but as the caufes producing the eaft wind are not re- 
moved, the. latter oppofes the weft wind with its-whole force. 
At the place of meeting, there is naturally a moft. vehement 
preflure. of the atmofphere, and friction of its parts. againft 
one another; a calm enfues, and the vapours brought by 
both winds begin to colle. and form dark clouds, which: 
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It remains therefore only to men- 


4 


2 


‘Thunder, ean have little motion either way, becaufe they are preffed 


almoft equally on all fides. For the moft part, however, 
the weft wind prevails, and what little motion the clouds 
have is towards the eaft; whence the common remark in 
this country, that ‘ thunder-clouds move againft the wind.” 
But this is by no means univerfally true; for it the weft 
wind happens to be excited by any temporary caufe before 
its natural period when it fhould take place, the _eaft wind 
will very frequently get the better of it; and the clouds, 
even although thunder is produced, will move wettward, 
Yet in either cafe the motion is fo flow, that the mot fuper- 
ficial obfervers cannot help taking notice of a confiderable 
refiftance in the atmofphere. 

‘That when two ftreams of air are thus driven againft each 
other, the fpace where they meet muft become highly elec- 
trified, is as plain as that an ele€tric globe muf be excited 
when friction is applied. It is true, as the fubftances here 
to be excited are both electrics per /e, it’may be objected, 
that no eleétricity could be produced ; for we cannot excite 
one eleétric by rubbing it with another. Yet it is obferved, 
that glafs may be eleétrified by blowing ftrongly upon it, 
or by the explofion of cannon; and even when glals is 
{trongly prefled upon glafs, both pieces become electrified 
as foon as they are feparated. When glafs i is rubbed upon 
glafs, no attraction nor repulfion can be perceived, nor is 
any fign of ele€tricity obferved on bodies brought near to 
it; yet a very bright. eleGtric light always appears on the 
giaffes, and a phofphoreal fmell is felt; which fhows, that 
though the electricity does not fly out through the air in the 
ufual way, yet the fluid within the glafs is avitated; and 
there is little reafon to doubt that any conduéting body in- 
clofed within the fubftance of the glais would be eleGtrified 
alio. ‘I'he vapours therefore, which are the condu€ting [ub- 
ftances in the atmofphere, become immediately eleétrified in 
confequence of the preffure above-mentioned, and all the 
phenomena defcribed under the various articles already re- 
ferred to take place. 

In like manner, by the ftruggle of two other winds as 
well as thofe of the eaft and weit, may a thunder-florm be 
produced ; but it is always neceffary that the refiftance of 
the air to the motion of the clouds fhould be very great, 
and nearly equal all round. For if the vapour fhould get 
off to a fide, no thunder would take place; the eleétricity 
would then be carried off as faft as it was collected, and 
rain would only be the confequence, by reafon of the elec- 
trified vapours parting with their latent heat, as is explain- 
ed under the article Rain. In faét, we very often obterve, 
that in the time of rain the clouds evidently move acrots 
the wind, aud the nearer their motion isto a dire€&t oppofi- 
tion, the heavier will the rain be; while, on the other hand, 
if they move brifkly before the wind, let the direction be 
what it will, the atmofphere foon clears up. 

That rattling in the noife of thunder which makes it feem 
as if it pafled thro’ arches, or were varioufly broken, ts pro- 
bably owing to the found being excited among clouds hang- 
ing over one another, and the azitated air pafliny ir? egular- 
ly between-them ‘The explofion, if high in the air, and 
remote from us, will do ro mifchief; but when near, it may 
deftroy trees, animals, &c. | hi prokimity or {mall diftance 
may be eftimated nearly by the interval of time between 
fecing the flafh of lizghtniny and hearing the report of the 
thunder, eftimating the diftance after the rate ot 114° feet 
per fecond of time, or thee two third feconds to the 
mile. 
between the two is about feven feconds, which, at-the rate 
above mentioned, gives the diftance alm ft two miles. But 
fometimes it comes in a fecond or cwo, which argues the 
explofion very near us, and even amony us.. And in iuch 
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cafes, the Door affures us, he has fometimes foretold the Thapaerg 


Dr Wallis obferves. that commonly the difference, 


' or 


mifchiefs that happened. 


The noife of thunder and the flame of lightning are ea- ebay 


fily made by art. Ifa mixture of oil or fpirit of vitriol be 
made with water, and fome filings of ftecl added to it, there 
will immediately arife a thick {moke-or vapour out of the 
mouth of the veffel; and if a lighted candle be applied to 
this, it will take fire, and the flame will immediately defcend 
into the veffel, which will be burft to pieces with a noife like 
that of a cannon, 

This is fo far analogous to thunder and lizhtning, that a 
great explofion and fire are occafioned by it ; but m this they 
differ, that this matter when once fired is deftroyed, and can 
give no more explofions ; whereas, in the heavens, one clap 
of thunder ufually follows another, and there is a continued 
fucceffion of them for a long time. Mr Homberg explain- 
ed this by the lightnefs of the air above us in compariion of 
that near, which therefore would not fuffer all the matter 
fo kindled to be diffipated at once, but keeps it for feveral 
returns. 

Relpecting the phenomena of thunder, we have many ob« 
fervations to communicate; fome of which, we flatter our~ 
felves, are new, and all of them valuable; but our bounds 
obliges us, though with peat reluctance, to pafs them 
over. 

THUNDERBOLT. When lichtning aéts with ex- 
traordinary violence, and breaks or fhatters any thing, it is 
called a thunderbolt, which the vulgar, to fit it for fuch ef. 
fects, fuppofe to be a-hard body, and even a ftone. Bat 
that we need not have recourie to a hard folid body to ace 
count for the effets commonly attributed to the thunder- 
bolt, will be evidert to any one who confiders thoie of the 
pulvis fulminans and of gunpowder; but more efpecially 
the aftonifhing powers of electricity, whem only colleéted 
and employed by human art, and much more when directed 
and exerciled in the courfe of nature. 

When we confider the known effe€ts of eleGtrical explo- 
fions; and thofe produced by lightning, we fhall be at no 
lofs to account for the extraordinary operations vuljarly a- 
{cribed to thunderbolts. As ftones and bricks ftruck by 
lightning are often found in a vitrified fate, we may rea- 
fonably fuppofe, with Beccaria, that fome ftones in the 
earth having been ftruck in this manner, gave cccafion to 
the vulgar opinion of the thunderbolt. 

Trunver-Houfe. See ELEcTRICITY, p. 474. 

THURINGIA, a divifion of the circle of Upper Saxo- 
ny in Germany. It is a fruitful traét, abounding in corn, 
e{pecially wheat ; in black cattle, fheep, and horfes. It is 
about 73 miles in length, and as much in breadth. | It 
contains 47 towns, r4 borouzhs, betwixt 700 and 800 vil- 
la,;es, 3c0 noble eftates, 7 fuperintendencies, and 5 under 
confiftories. ‘Thuringia, the country of the ancient | hus 
rinei, er Catti, a branch of the Vandals, mentioned by Tas 
citus, was formerly a kin;dom, afterwards a county, then a 
landyravate, and was governed by its own princes tor many 
ages, till 1124, when it devolved to the marquis of Milniay 
and, with that country, afterwards to the duke of Saxony. 
But the modern ‘i’huringia is only a part of the ancient, 
nay, but a part of the ancient South Thuringia, which com- 
prehends befdes, a larve fhare of the medern Franconia, 
Hefle, &c. ‘On the extinG@ion of the male line of the an- 
cient landgraves in 1247, it came to the margraves of Meif- 
fen, anceitors to the prefent electoral family. The clecor 
has no voice im the dict, on account ot his fhare in the land- 
ai e or circle of Thurineia. » Erfurt is the capital. 

THURLOE (John), an Englith ftatefman under Oli- 

ver Cromivell, was b’ rn at Abots Roding in Effex in 16:6, 
of which parifh his father was ers and was educated . 
the 


bolt 


weal the ftudy of the law. 
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In 1648 he was made receiver or 
clerk of the curfitor fines ; and though his attachments were 
entirely on the fide of the parliament, he declares himfelf 
totally unconcerned in all counfels relative to the death of 
the king : however, on that event, and on the eftablithment 
of the commonwealth, he was diverted from profecuting his 
employments in the law by engaging in public bufinefs. 
When Cromwell aflumed the proteGtorfhip, he became fe- 
eretary of ftate; in 1655, he had the care and charge both 
of foreign and inland poftage committed to him by the 
- protector ; and was afterward fworn one of his privy-coun- 
cil, according to ‘* The humble petition and advice.”? He 
was continued in the fame capacities under Richard Crom- 
well, and until meafures were taken for the Reftoration ; 
when he made an offer of his fervices to that end, which, 
however, were not accepted. May 15th 1660, he was com- 
mitted to the cuftody of the ferjeant at arms on a charge of 
hizh-treafon; but being foon releafed, he retired to Great 
Milton in Oxfordfhire : and though he was afterward often 
folicited by Charles II. to engage in the adminiftration of 
public bufinefs, he thought proper to decline the offers. He 
died in 1668 ; and was a man of an amiable private charac- 
ter, who in the higheft of his power exercifed all poflible 
moderation towards perfons of every party. ‘I'he moft au- 
thentic teflimony of his abilities is that vaft colleGtion of 
State-papers, feven volumes folio, now in the hands of the 

ublic ; which place the affairs of Great Britain, and of 
ial in general, during that remarkable period in the 
clearett light. 

‘THURSDAY, the fifth day of the Chriftian week, bur 

the fixth of that of the Jews. 
_ THUS, Franxincenss, a folid brittle refin, brought to 
us in little globes or mafles, of a brownifh or yellowifh co- 
lour on the outfide, internally whitifh or variegated with 
whitith {fpecks. It is fuppofed to be the produce of the 
pine that yields the common turpentine, aid to concrete 
upon the furface of the terebinthinate juice foon after it has 
iffued from the tree. See IncEnseE. 

THUYA. See TFuuyza. 

THYMUS, Tyme, in botany: A genus of plants be- 
longing to the clafs of didynamia, and order of gymnofpermia; 
and in the natural fyftem ranging under the 42d order, Ver- 
ticillate, The calyx is bilabiate, and its throat clofed with 
foft hairs. ‘I'here are 11 fpecies; of which two only are 
natives of Britain, the ferpyllum and acinas. 

1. ‘he /erpyllum, or mother of thyme, has pale red flowers 
growing on round heads, terminal; the ftalks are procum- 
bent, and the leaves plane, obtufe, and ciliated at the: bafe. 
2. ‘he acinas, or wild bafil, has flowers growing in whirls 
on fingle footftalks; the ftalks are ere&t and branched ; the 
leaves acute and ferrated. The chymus vulgaris, or garden 
thyme, is a: native of France, Spain, and Italy. —The at- 
tachment of bees to this and other aromatic plants is well 
known. In the experiments maze at Uplfal, fheep and goats 
were obferved to eat it, and {wine to refufe it. 

Tuymus, in anatomy. See Anaromy, n® 114. 

'THYRSUS, in antiquity, the fceptre which the poets 
put into the hand of Bacchus, and wherewith they furnifhed 
the menades in their Bacchanalia. 

“Tuyrsus, in botany, a mode of flowering refembling 
the cone of a pine. It is, fays Linnaeus, a panicle con- 
tracted into an oval or egg-fhaped form, ‘The lower foot- 
flalks, which are longer, extend horizontally, whilft the 
upper ones are fhorter and mount vertically. Lilac and 
butter-bur furnifh examples. 

TLARA, an ornament or habit wherewith the ancient 
Perfians covered their head; and with which the Arme- 
nians and kings of Pontus are reprefented on medals; thete 
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laft, beeaufe they were defcended from the Perfians, Ya- 
tin authors call it indifferently tiara and cidaris. Strabo 
fays, the tiara was in form of a tower; and the {choliaft on | 
Ariftophanes’s comedy, 4x-p"s, aét 1. {cene 2. affirms, that 
it was adorned with peacock’s feathers. 

Tr4ra is alfo the name of the pope’s triple crown. The 
tiara and keys are the badges of the papal dignity 3 the 
tiara of his civil rank, and the keys of *his jurifdiction ; for 
as {oon as the pope is dead, his arms are reprefented with 
the tiara alone, without the keys. T'he ancient tiara was 
around high cap. John XXIII. firft encompaffed it with 
acrown. Boniface VIII. added a fecond crown; and Be- 
nedi@ XII; a third. 

TIARELLA, in botany: A genus of plants belonging 
to the clafs of decandria,*and order of digynia; and in the 
natural fyftem ranging under the 13th order, Succulente. 
The calyx is quinquepartite ; the corolla pentapetalous, and 
inferted into the calyx ; the petals are entire; the capfule 
is unilocular and bivalve, the one valve being lefs than the 
other. There are two {pecies, the cordifolia and trifoliata. 

TIBER, «a great sivbs of Italy, which runs through the 
pope’s territories, pafling by Perugia and Orvietto ; and 
having vifited Rome, falls into the Tufcan fea at Oftia, fifteen 
miles below that city. 

TIBET, called by the Tartars Barantola, Bootan, or 
Tangoot, and by the Chinefe Z/ang, is fituated between 26° 
and 39° north latitude : and, according to Abbé Grofer, 
is reckoned to be 640 leayues from eaft to weft, and 650 
from north to fouth. It is bounded on the north by the 
country of the Mongols and the defert of Kobi; on the 
eaft by China; on the weft by Hindoftan, and on the fouth 
by the fame country and the kiagdom of Ava. In the 
valleys lying between the lower mountains are many tribes. 
of Indian people ; and a difpute happening between the 
heirs of one of the rajahs or petty princes, one party called 
to their affiftance the Boutaners, and the other the Britith. 
The latter prevailed ; and the fame of Britith valour being 
carried to the court of Tibet, the 'l'eefhoo-Lama, who ruled 
the ftate under the Delai-Lama, at that time in his mino- 
rity, fent a deputation to Bengal, defiring peace for the 
prince who had been engaved in war with the Britifh. 'lhis. 
was readily granted by the governor; and Mr Bogle was 
{ent ambailador to the court of Tibet, where he refided 
feveral months ; and after an abfence of a year anda quar- 
ter, returned to Calcutta. The account of this gentleman’s- 
expedition hath not been publifhed by himfelf; but from 
Mr Stewart’s letter to Sir John Pringle, publithed in the 
Philofophical Tranfa€tions, vol. 67. we learn the following: 
particulars, colle&ied from his papers. 

‘“‘ Mr Bogle divides the territories of ‘the Delai-Lama: 
into two cifferent parts. ‘That which lies immediately con- 
tiguous to Bengal, and which is called by the inhabitants: 
Dupo, he diftinguifhes by the name of Bootan; and the 
other, which extends to the northward as far as the fron 
tiers of 'l’artary, called by the natives Pu, he fiyles Tibet. 
Bootan is ruled by the Dah Terriah, or Deb Rajah. It 
is a country of fteep and inacceffible mountains, whofe fum- 
mits are crowned with eternal {now ; they are interleGted 
with deep valleys, through which pour numberlefs torrents: 
that increale in their courfe, and at laft, ~aining the plains, 
lofe themlelves in the great rivers of Bengal. ‘Theie moun- 
tains are covered down their fides with foretts of ftately 
trees of various forts ; fome (fuch as pines, &c.) which are 
known in Europe; others, fuch as are peculiar to the couns 
try and climate. ‘I'he -valleys and fides of the hills. which: 
admit of cultivation are not unfruitful, but produce crops: 
of wheat, barley, and rice. ‘lhe inhabitants are a ftout 
and wailike people, of a copper complexion, in. ize rather 
I above: 
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but honeft in their dealings, robbery by violence being al- 
moft unknown among them. The chief city is Taffey Sed- 
dein fituated on the Patchoo. Tibet begins properly from 
the top of the great ridge of the Caucafus, and extends 
from thence in breadth to the confines of Great Tartary, 
and perhaps to fome of the dominions of the Ruffian em- 
pire. The woods, which everywhere cover the mountains 
in Boutan, are here totally unknown; and, except a few 
ftraggling trees near the villages, nothing of the fort to be 
feen. The climate i8 extremely fevere and rude. At Cham- 
nanning, where he wintered, although it be in latitude 31° 
39', only 8° to the northward of Calcutta, he often found 
the thermometer in his room at 29° by Fahrenheit’s fcale ; 
and in the middle of April the ftanding waters were all 
frozen, and heavy fhowers of fnew perpetually fell. This, 
no doubt, muft be owing to the great elevation of the 
country,-and to the vaft frozen {pace over which the north 
wind blows uninterruptedly from the pole, through the vaft 
deferts of Siberia and Tartary, till it is topped by this for- 
midable wali.- . : 

‘¢ The Tibetiads are of a fmaller fize than their fouthern 
neighbours, and of a lefs robuft make. Their complexions 
are alio fairer, and many of them have even a ruddinefs in 
their countenances unknown in the other climates of the 
ealt.. Thofe whom Mr Bogle faw at Calcutta appeared to 
have quite the [‘artar face. ‘They are of a mild and cheer- 
ful temper; the higher ranks are polite and entertaining in 
converfation, in which they never mix either ftrained com- 
_ pliments or flattery. The common people, both in Bootan 

and ‘Tibet, are clothed in coarfe woollen ftuffs of their own 
manufa&ture, lined with fuch fkins as they can procure; but 
the better orders of men are dreffed in European cloth, or 
China filk, lined with the fineft Siberian furs. The ufe of 
linen is totally unknown among them. | ‘The “chief food of 
the inhabitants is the milk of their cattle, prepared into 
cheefe, butter, or mixed with the flour of a coarfe barley or 
of peafe, the only grain which their foil produces; and even 
thefe articles are in a fcanty proportion: but they are fur- 
nifhed with rice and wheat from Bengal and other countries 
in their neighbourhood. They alfo are fupplied with fifh 
‘from the rivers in their owmand the neighbouring provinces, 
falted and fent into the anterior parts. They have no want 
of animal food from the cattle, fheep, and hogs, which are 
raifed on their hills; and are not deftitute of game. They 
have a fingular method of preparing their mutton, by ex- 
pofing the carcafe entire, after the bowels.are taken out, to 
the fun and bleak northern winds which blow in the months 
of Auguft and September, without froft, and fo dry up 
the juices and parch the fkin, that the meat will keep un- 
corrupted for the year round. This they generally eat 
raw, without any other preparation. ~ 

‘«* The religion and political conftitution of this country, 
which are intimately blended together, would make a-con- 
fiderable chapter in. its hiftory. It fuffices to fay, that at 

prefent,‘and ever fince the expulfion of the Eluth Tartars, 
the kingdom ‘of Tibet is regarded as depending on the em- 
pire of China, which they call Cathay; and there actually 
refide two mandarines, with a garrifon of a thoufand Chi- 
nefe, at Lahafla the capital, te fupport the government ; 
but their power does not. extend far: and in faét the La- 
ma, whofe empire is founded on the fureft grounds, perfon. 
al affeCtion and religious reverence, governs every thing 
internally with unbounded authority. Every body knows 
that the Delai Lama is the great obje¢t of adoration for 
the various tribes of heathen Tartars, who roam through 
the vaft tra& of continent which ftretches from the banks 
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Tibet. -above the middle European ftature, hafty and quarrelfome 
y=" in their temper, and addiéted to the ufe of {pirituous liquors; 
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of the Volga to Correa on the fea of Javan, the moft 
extenfive religious dominion, perhaps, on the face of the 
globe. “See Lama. 

“It is an old notion, that the religion of ‘I'ibet is a cor- 
rupted Chriftianity: and even Father Difederii, a Jefuit 
(but not of the Chinefe miffion) who vifited the country 
about the beginning of this century, thinks he can refolve 
all their myfteries into ours; and afferts, with a truly myfti- 
cal penetration, that they have certainly a good notion of 
the Trinity, fince in their addrefs to the Deity, they fay 
as often konciok-oik in the plural as fonciok in the fingular, 
and with their rofaries pronounce thefe words, om, ha, hum. 
The truth is, that the religion of Tibet, from whatever 
fource it {prung, is pure and fimple in its fource, conveying 
very exalted notions of the Deity, with no contemptible 
fyftem of morality : but in its progrefs it has been greatly 
altered and corrupted by the inventions of worldly men; 
a fate we can hardly regret in a fyftem of error, fince we 
know that that of truth has been fubje@ to the fame. Po- 
lygamy, at leaft in the fenfe we commonly receive the word, 
is not in praétice among them; but it exifts in a manner 
ftill more repugnant to European ideas; for there is a plu- 
rality of hufbands, which is frmly eftablifhed and highly re- 
{pe€ted there.. In a country where the means of fubfifting 
a family are not eafily found, it feems not impolitic to al- 
low a fet of brothers to agree in raifing one, which is to be 
maintained by their joint efforts. In fhort, it is ufual in 
Tibet for the brothers in the-family to have a wife in com- 
mon, and they generally live in great harmony and com/‘ort 
with her; not but fometimes little diffenfions will. arife (as 
may happen in families conftituted upon different-principles), 
an inftance of which Mr Bogle mentions in the’ cafe of a 
modeft and virtuous lady, the wife of half a dozen of the 
Teefhoo Lama’s nephews, who complained to the uncle 
that the two youngeft of her hufbands did not furnifh that 
fhare of love and benevolence to the common ftock which 
duty and religion required of them. In fhort, however 
ftrange this cuftom may appear to us, it is an undoubted fa@ 
that it prevails in ‘Tibet. 

“Lhe manner of beftowing their dead is alfo fingular : 
they neither put them in the ground like the Europeans, 
nor burn them like the Hindoos; but expofe them on the 
bleak pinnacle of fome neighbouring mountain, to be de- 
voured by wild beafts and birds of prey, or wafted away 
by time and the viciffitudes of the weather in which they lie. 
The mangled carcafes and bleached bones lie {cattered about; 
and amidft this fcene of horror, fome miferable old wretch, 
man or woman, loft to all feelings but thofe of fuperftition, 
generally fets up an abode, ‘to perform the difmal office of 
receiving the bodies, afligning each a place, and gathering 
up the, remains when too widely difperfed.”’ 

To the account of Tibet which we have given from the 
communications of Mr Bogle, we may add the information 
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which we have obtained from a later traveller, Mr Saunders * * Paper # 
furgeon at Boglepoer in Bengal, who made a journey into te Pil. 


Tibet in the year 1783. His obfervations chiefly refpec 
the natural productions and difeafes of the country. 

The plants which Mr Saunders found were almoft all 
European plants, a great number of them being natives of 
Britain. From the appearance of the hills he concludes 
that they muft contain many ores of metal and pyrites. 
Therejare inexhauitible quantities of Tincax ({ee that arti- 
cle), and rock-falt is plentiful ; .cold-dult is found in great 
quantities in the beds of rivers, and fometimes in large mailes, 


lumps, and irregular veins; lead, cinnabar containing a 


large proportion of quickfilver, copper, and iron, he thinks, 
might eafily be procured. But the inhabitants of Tibet 
have no better fuel than the dung of animals. A coal 
2 mine 
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Tibety mine would be a valuable difeovery. We are told, that in 
bul “8 fome parts of China bordering on Tibet coal is found and 


vifed as fuel, _ 

It is remarkable that the fame difeafe prevails at the foot 
of the mountains of Tibet as in Switzerland at the foot of 
the Alps, a glandular {welling in the throat commonly call- 
ed goitre. ‘This difeafe has been afcribed to the ufe of fnow- 
water, which flows down in ftreams from the .mountains in 
both countries. But in many countries where fhow-water 
is abundant it does not prevail, and in other places far remote 
from {now it 1 not unfrequent, as in Sumatra, Mr Saun- 
ders thinks that it arifes from the air peculiar to the vicinity 
of certain mountains; and finding the vegetable productions 
of the mountains of Tibet the fame with thofe of the Alps, 
that they alfo may have their influence, An analyfis of the 


water where this difeafe prevails mizht throw fome light on: 


the fubje&. We have heard it attributed to the impregna- 
tion of water with tufa, This very extraordinary dileafe has 
been little attended to, from obvious reafons; it is unaccom- 
panied with pain, feldom fatal, and generally confined to 
the poorer fort ‘of people. ‘he tumor is unfishtly, and 
grows to a troublefome fize, being often as large as a per- 
fon’s head. It is certainly not exaggerating to fay, chat 
one in fix of the Rungpore diftri&, and country of Bootan, 
has the difeafe. 

As thofe who labour moft, and are the leaf protected 
from the changes of weather, are moft fubje& to the difeafe, 
we univerfally find it in Bootan more common with the wo- 
men than men. Jt generally appears in Bootan at.the age 
of thirteen or fourteen, and in Bengal at the ace of 
eleven or twelve; {fo that in both countries the difeafe 
fhows itfelf about the age of puberty. I do not believe 
this difeafe has ever been removed, though a mercurial 
courfe feemed to check its progrefs, but did not prevent ita 
advance after intermitting the ufe of mercury. An atten- 
tion to the primary caufe will frft lead to a proper method 
of treating the difeafe; a change of fituation for a fhort 
while, at that particular period when it appears, might be 
the means of preventing it, 

The venereal difeafe is not uncommon in Tibet ; and what 
will perhaps furprize the phyfician, the inhabitants are ac- 
quainted with the effects of mercury, and with a method of 
preparing :t fo as to render it a fafe and efficacious remedy, 
They know how to deprive it of its metallic form by mix- 
ing it with alunt, nitre, and vermilion, and expofing it to 
a certain degree of heat, which they judge of by weighing 
the fuel. 

‘The language fpoken in Tibet is different from that of 
the Tartars. The aftronomers are acquainted with the 
motion of the heavenly bodies, and able to calculate eclipfes: 
but the lamas are generally ignorant; few of them can read, 
much lefs underitand their ancient books, 

TIBULLUS (Aulus Albius), a Roman knight, and a 

~celebrated Latin poet, was born at Rome 43 B.C. He 
was the friend of Horace, Ovid, Macer, and other great 
men i the reign of Auguftus. He accompanied Meffala 
Corvinus in his expedition againft the ifland of Corcyrar 
but falling fick, and being unable to fupport the fatigues of 
war on account of the weaknefs of his conftitution, he 
quitted the profeffion of arms, and returned to Rome, where 
he died before the year 17; when Ovid fhowed his grief 
for his death by writing a fine elegy upon him. ‘J ‘ibullus 
wrote four books of eleyies, which are ftill extant ; they are 
written ina tender and agreeable ftyle, and in very cle. 
gant Latin, Muret and Jofeph Scaliger have written 
learned and curious commentaries on the works of this 
poet. The belt edition of ‘Tvbullus is that of Janus 
Bronckhufius, publifhed at Amfterdam in 1708, in one 
Vou. XVIII. Part Il, 
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volume quarto, We have an Englith poetical verfion by er 
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Mr Grainger, 

TIBUR, (anc. geog.) a town of Latium, pleafantly 
fituate? on the Anio. Here Horace had his villa and 
houfe; and here he wifhed to end his days. Here Adrian 
built an extraordinary villa called Tidurtina, inferibed with 
the names of the provinces and of the moft confiderable 
places, (Spartian) ; near which Zenobia had a houle called 
Zenobia, ( \'rebellius, Pollio). Hither Auguftus often re- 
treated on account of its falubrity, (Suetonius): for which 
it is greatly commended, (Martial). Anciently, when the 
Romans had far extended their territory, it was the utmoft 
place of bamfhment, (Ovid). Ithad a temple of Hercules; 
and therefore called Herculeum. In the temple was a li- 
brary, (A, Gellius), Now Tivoli in the Campayna di Ro- 
ma on the Teverone. 

TICINUS, (anc. geog.) a river in Infubria, rifine in 
mount Adula, traverfing the Lacus Verbanus fouthwards, 
and falling into the Po near Ticinum. Between this river 
and the Po Hannibal gained his firft vigtory over the Romans 
under P. Scipio, ‘lhe general himfelf efcaped with the 
utmoft difficulty, and that by the bravery of his fon the 
firft Scipio Atricanus. Now the Jefino, rifing in mount 
Godard, running fouth through the Lago Maggiore and 
Milan, by Pavia, into the Po. 

TICK, in zoology. See Acarus. 

TICKELL (Thomas), an excellent Englith poet, was 
the fon of the Reverend Richard Tickell, and was born in 
1686, at Bridekirk in Cumberland. He was educated at 

ueen’s college, Oxford, of which he was made fellow ; and 
while hecontinued at that univerfity, he addreffed to Mr Addi« 
fon a complimentary copy of verfes on his Opera of Rofamond, 
which introduced him to an acquaintance with that gentle: 
man, who difcovering his merit, became his fincere friend. 
On Mr «\ddifon’s being made fecretary of ftate, he appoint. 
ed Mr Tickell his under-fecretary ; and on his being obliged 
to refign that office on account of his ill health, he recom-. 
mended him fo effectually to Mr Craggs his fucceffor, that 
he was continued in his poft till that gentleman’s death. In 
1724 Mr Tickell was appointed fecretary to the lords 
juttices in Ireland, and enjoyed that place as long as he 
lived. He wrote fome poems, which, when feparately 
publifhed, met with a favourable reception, and paffed 
through feveral editions: they are now printed in the fe- 
cond volume of The Minor Poets. After Mr Addifon’s 
death Mr Tickell had the care of the edition of his works 
printed in4 vols 4to; to which he prefixed an account of. 
Mr Addifon’s life, and a poem on his death. Mr Tickell 
died in the year 1740. 

. TICKERA, a confiderable article of merchandife in 
Fezzan in Africa; it is valued by travellers as a portable 
and highly falubrious food, It is a preparation of pounded 
dates, and the meal of Indian corn, formed into a pafte, and 
highly dried in an oven. 
 TICKSEED, Sun-rtower. See Corzopsis. 

TICUNAS. See Porson, p. 266. 

TIDE, is a word which expreffes that. rifing and falling 
of the waters which are obferved on all maritime coatts. 

There is a certain depth of the waters of the ocean which 
would obtain if all were at reft: but obfervation fhows 
that they are continually varying from this level, and that 
fome of thefe variations are regular and periodical. 

iff, It is obferved, that on the fhores of the ecean, and 
in bays, creeks, and harbours, which communicate freely with 
the ocean, the waters rife up above this mean height twice 
a-day, and as often fink below it, forming what-is called a 
FLOOD and an EBB, a HIGH anda Low warER. The 
whole interval between high ag low water is called a ripe; 
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the water is faid to rrow did to env; and the rifing is 
called the FLoop-Trpe, and the falling is called the Ess. 
TIDE. 
ad, It is obferved, that this rife and fall of the waters is 
variable in quantity. At Plymouth, for inftance, it is fome- 
times 21 feet between the greateft and leaft depth of the 
water in one day, and fometimes only 12 feet. 

'Thefe different heights of tide are obferved' to fucceed 
each other in a regular feries, diminifhing from the greateft 
to the leaft, and then inereafing from the leaft to the great- 
eft. The greatet is called a spring ripe, and the leatt is 
called 4 NEAP TIDE. 

3d, This feties is completed in’ about 15 days. More 
careful obfervation fhows that two feriefes are completed 
in the exat time of alunation.. For the fpring tide in ay 
place is obferved to happen precifely at a certain interval of 
time (generally between two and thrée days) after new or 
full moon, and the neap tide at a certain interval after 
half moon’; or, more accurately {peaking, it is obferved that 
the fpring tide always happens when’ the moon has got a 
certain nuniber of degrées éaftward: of the line of conjunc. 
tion and oppofition, and the néap tide happens when fie is a 
certain’ number of degrees from her firft or laft quadrature. 
Thus the whole feries of tides: appears to be regulated by 
the moon. ; 

ath, It is obferved ‘that high water happetis at new and 
full moon when the moon has a certain determined pofition 
with refpe& to the meridian of the place of obfervation, 
preceding or following the moon’s fouthing a certain inter- 
_vabof time; which is conftant with refpetto that place, but 
very different in different places. 

. sth; The time of high water in any place appears to be 
regulated: by the moon; for the interval between the time 
of high water and the moon’s fouthing never changes above 
three quarters of an hour, whereas the interval between the 


time of high water and noon changes fix hours in the courfe 
of a fortnight. 
6th, The interval between two fucceeding high waters is 


variable. Tv is leaft of all about new and full moony and 
greateft when the moon is in her quadratures. As two high 
waters happen’ every day, we may call the double of their 
interval a TIDE DAY, as we call the diurnal revolution of the 
moon a /anar day. . The tide day is fiorteft about new and 
fall’ moony being then about 24” 37’ ; about the time of the 
moon’s quadratures it is 25% 27!. hele values ‘are taken’ from 
a‘ mean of many obfervatiuns made at Barbadoes by Dr 
Mafkelyne. 

“th; The tides in fmilar citcumftances are greateft when 
the moon is at her fmalleft diftance from the earth, or in her 
perigee, and; gradually diminifhing, are fmialleft when. fhe is 
mi her apogee. 

84, The famie remark is made with: refpe&t to: the fun’s 
diftance, andthe greateft tides are obferved' during the win- 
ter months.of Europe. 

oth, ‘he tides: in any part of the. ocean’ increafe as the 
moon, by changing her declination, approaches the zenith 
of that place.» : 

10th, The tides whiely happen’ while the moon is above 
the horizon are greater thanthe tides of the fame day when 
the moontis below the horizon 

Such: are the reftular phenomena. of the tides. They 
are important to: all commercial: nations, and have therefore 
been muchattended to: It i8. of the tides, in all probability, 
that rhe Bible fpeaks, when God is faid to fet bounds to. 
the fea, and to fay ‘ this far fitall it go, and no farther.” 

Homer is the earlieft profane author who fpeaks of the 
tides. Indeed it is not very clear that it is of them. that he 


fpeaks (im the XI1th book of the Odyffey) when he fpears of 


[ gra | 


Tr YS 

Gharybdis, which rifes and retires thrice ia every day, Eleva. 
dotus and Diodorus Siculus (peak more diftinétly of the'tides 
in the Red Sea. Pytheas of Marfeilles is the firt who fays 
any thing of their caufe. According to Strabo lie had been 
in Britain, where he muft have obferved the tides of the 
ocean. Plutarch fays exprefsly that Pytheas afcribed them 
to the moon. It is fomewhat wonderful that Ariftotle fays 
fo little about the tides) ‘The army of Alexander, his pu- 
pil, were ftartled at their firfk appearance to them near the 
Perfian Gulph ; and we fhould have thouht that Ariftotle 
would be well. informed of all that had been obferved there,. 
But there are only three paffares concerning them in all 
Avriftotle’s writings, and they are very trivial. In one place 
he {peaks of great tides obferved in the northof Europe ; 
in another, he mentions their having been afcribed by fome 
to the moon; and in a third, he fays, that the tide in a 
great fea exceeds that ina fmall one. 

‘The Greeks had little opportunity of obferving the nudes, 
The conquefts and the commerce of the Romans gave therm 
more acquaintance with them. Cazafar fpeaks of them ire 
the 4th book of his Gallic War. Strabo, after Pofidonius, 
claffes the phenomena into daily, monthly, and annual. He 
obferves, that the fea rifes ag the moon gets near the meri- 
dian, whether above of below the horizon, and falls agdin as 
fhe rifes or falls ; alfo, that the tides increafe at the time of 
new and full moon, atid are greatelt at the fummer folftice.. 
Pliny explains the phenomena at fone length; and fays, that 
both the fun and moon aré their caufe, dragging the was 
ters along with them'(B: II. c. 97). Seiweca (Nat. Quel. 
TLI. 28.) fpeaks of the tides with correétnefs ; and Macro- 
bius (Somn. Scip. I. 6.) gives a very accurate delcription 
of their motions. 

It is impoffible that fuch phenomena fhould not éxer- 
cife hwman’ curiofity as to their cafe. Plutarch (P/aut. 
Phil. VIL. 17), Galileo (Sy Mund. Dial. 4.), Riccidli 
in his lmageff, i. ps 374, and’ Gaffendi, ii. p. 27. have 
colleGed moft ef the notions of their predeceffors on the 
fubje& ; but they are of fo ttle importance, that they do 
not deferve our notice. Kepler {peaks more like a philofo- 
pher (De Stella Martis, and Epit. Afiron. p. 355). He 
{ays that all bodies attract each other, and that the waters of 
the océdn would all go to the moon were they not retained 
by the attraCtion of the earth ; and then goes on to explain 
their elevation under thé moon- and on’ the oppofite fide, be- 
cauie the earth is lefs attracted’ by the’ moon than the nedrer 
waters; but more than-the waters whieh are’ more remote. 

‘Lhe honour of a complete explanation of the tides: was: 
réferved! for Sir Tfaae Newton, He laid hold’ of this clafs 
of phenomena as the moft imconteftable proof of univerfal- 
gravitation, and has given a molt beautiful and fynopticak 
view of the whole fubje&t; contenting himfelf,, however,. 
with merely exhibiting the chief confequences of the genes 


_ ral ptineisle, and! applying. it to the pheuoniena with finzu- 


lar addrets. But the wide fteps taken by this great philo- 
fopher in‘ his inveftixation leave ordinary readers frequently 
at fault: many of his aflumptfons require the yreateft ma- 
thematical kndwlede to fatisfy us of their truth. The 
academy of Paris-therefore propofed to illuftrate this among 
other parts of the principlés of natural philofoshy, and! 
publifhed the theory of the tides: as a prize problem. This. 
produced three excellent differtations, by M’ Laurin, Dan. 
Bernoulli, and Euler: Aided by thefe, and chiefly by the 
fecond, we ‘hall here give a phyfical theory, atid accemmio- 
date it to the purpofes of navigation: by giving the rules of 
calculation, We have demontftrated: in our differtations on 
the phyfical principles of the celeftial ‘motions, that itis an 
unexeepted fa€t, that every particle of matter in the folar 
fyftem is atually deleted toward ever'y other particle; and- 
4 tliat 
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thatthe defle&tion of a-particle of matter toward any di- 
‘fant {phere is proportional to the quantity of matter in that 
fphere direftly, and to the {quare of the diftance of the 
article from the centre of that {phere inverfely: and having 
found.that-the heavinefs of a piece,of terreftrial matter is 
nothing but the fuppofed opponent to the force which we 
exert in carrying this piece of matter, we conceive it as 
pollefling a property, that is, diftinguifhing quality, mani- 
fefted by its ‘being gravis or-heavy. “Lhis is heavinefs, gra- 
witas, gravity; and the manifeftation of this quality, or the 
evert in which it is feen, whether it be .direCily falling, or 
defleGting in a parabolic curve, or ftretching a‘coiled {pring, 
or breaking a rope, or fimply prefling on its fupport, 1s gra- 
wvitatio, gravitation; and the body is faid to gravitate. 
When all obftacles are removed trom the body, as when we 
cut the ftring by which a ftone is hung, it moves direétly 
downwards, tendit ad terram. Si difcindatur funis, tenderet 
lapis ad terram. Dum vero funis integer perflet, lapis ter- 
ram verfus niti cenfetur. By fome metaphyfical procefs, 
which it is needlefs at prefent co trace, this ni/us ad motum 
has been called a tendency-in our language, Indeed the 
word has now come to fignify the energy of any aétive qua- 
lity in thofe cafes where its fimpleft and moft immediate 
manifeftation is prevented by fome obftacle. —The {tone ‘is 
now faid to tend toward the earth, though it does not ac- 
tually approach it, being withheld by the ftring. ‘The 
ftretching the ‘firing in a direftion perpendicular to the 
horizon is conceived as a full manifeftation of this tendency. 
This tendency, this inergy of its heavinefs, is therefore 
named’ by the word which diftinguifhes the quality ; and it 
is called gravitation, and. it is faid to gravitute. 

But Sir Ifaac Newton difcovered that this deflection, of 
a heavy body differs in no refpeé from that general deflec- 
tion obferved in all the bodies of the folar fyftem. - For 16 
feet, which .is the deflection of .a ftone in one fecond, has 
the very fame proportion to +yth of an inch, which is the fi- 
multaneous defletion of the moon, that the ‘{quare-of the 
moon’s -diftance fromthe centre of the earth has to the 
{quare of the ftone’s diftance from, it, namely, that of 3600 
to 1. : 

‘hus we are enabled to compareall the effeéts of the mu- 
tual tendencies of the heavenly bodies with the tendency of 
gravity, whofe effects and meafures are familiar .to us. 

If the earth were.a fphere covered to.a great depth with 
water, the -water would form a concentric {pherical thell ; 
for the gravitation of every particle of its furface would 
then be direéted-to the centre, and would be.equal. ene 
curvature of its furface therefore would be every where the 
fame, that is, it would be the uniform curvature of-a fphere. 

It has .been demonftrated in former .articles, after Sir 
Ifaac Newton, that the gravitation of a particle C (fig. 1.) 
to the centre O,\is-to that. of.a particle .E at the furface,as 
as CO to EO. In like manner the. gravitation of 0 is to 
that of p.as 0,O.to~,O. Iftherefore EO and. Op are.two 
communicating canals, of equal:lengths, the water in both 
would be in equilibrio,-becaufe each column would-exert the 
fame total preflure at O. But if the grayication of each 
paiticle.in.p O be diminifhed by a certain proportion, fuch 
as yith of its whole weight, it is plain that the total pref- 
fure,o'.the-column p © wiil be +&é6th part lefs than that of 
the column EO. ‘Therefore they will no longer be in 
equilibrio. “Phe.aweight of the column EO will prevail; and 

_if.a-hollow towerP p be-built_at, the mouth of-the pit, o, 
‘the water will fink in EO and ‘rife in Op, till both are 
again 1n equilibrio,.exerting equal total, preflures at O. Or 
we may prevent the finking at E by pouring in more water 
into-the tower,Pp. ‘The fame. thing muft happen in the 
canal fc perpendicular to EO, if the gravitation of every 
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lines 0 O, that is, as fC* to pO*. 


{mall quantity of water added in each tower is diminifhed im 


T 1D 

particle be diminifhed by a force ating in the direction CF, 
and. proportional to the diltance of the particle from C, and 
fuch, that when ¢C is equal.to 0 O, the force aGting on ¢ ig 
equal to the force acting on 9. In order that the former 


equilibrium may be reftored after this diminution of the 


gravitation of the column fC, it is plain that more water 
mutt be poured inte the oblique tower Ff All this is 


evident when we confider the matter hydroftatically. ‘The 


grayitation of the particle ¢ may be reprefented by 003 
but the diminution of the preflure dccalioned by this at O 
is reprefented by Cc. 

Hence we can colle& this much, that the. whole diminu- 


.tion of preffure at € is. to the whole diminution of preflure 


at O.as the fum of all the lines ¢C to the fum of all the 
But the weight of the 


the fame proportion ; therefore the quantity added at Ff 
mutt be to the quantity added at Pp as fC to p O. There- 


fore we muft have F/: P~a=jC: pO, and the points E, 


F, P, mutt be in the circumference of an ellipfe, of which 
PO and EO are the tranfverfe and conjugate femiaxes. : 
What we have here {uppofed concerning the diminution 
of gravity in thefe canals is a thing which really obtains in 
nature. Lt was demonitrated, when treating of the Preces- 
sion of the Equinowes, that if the fun or moon lie in the di+ 
rection OP, at a very great diftance, there refults from the 
unequal gravitation of the different particles of the earth a 


_diminution of the gravity of each particle ; which diminution 


is in a direction parallel to OP, and proportional to the di- 
{tance of the particle from «# plane paffing through the 
centre of the earth at right angles to the line OP. 

Thus it happens that the waters of the ocean have their 
equilibrium difturbed by the unequal gravitation of their 
different particles to the fun or to the moon ; and this equi- 
librium Cannot ‘be reftored till the waters come in from all 
hands, and rile up around the'line joininz the centres of the 
earth and of the luminary. The fpherical ocean mutt ac- 
quire the form of a prolate {pheroid generated by the revo-, 
lution of an ellipfe round its tranfverfe axis. ‘lhe waters 
will be higheit in that place which has the luminary in ‘its 
zenith, and in the antipodes to that place ; and they will be 
mott depreffed in all thofe places which have the luminary 
in their horizon. P and P’ will be the poles, and EOQ | 
will be the equator of this prolate {pheroid. 

Mr Ferguion, in his Aftronomy, affizns anether caufe of 
this arrangement, viz. the difference ot the centrifugal:forces 
of the different particles of water, while the earth is turn- 
ing round the common centre of gravity of the earth and 
moon. This, however, is a miftake. It would be juft if 
the earth and moon were attached to the ends of a rod, and 
the earth kept always the fame face toward the moon. 

It is evident that the accumulation at -P and:P’, and the 
depreffion at the equator, muft augment and diminiih in the 
fame proportion with the difturbing force. It is allo evi- 
dent that its abfolute quantity may be difcoyered by our 
knowled.e of the proportion of the difturbing force .to the 
torce of gravity.Now this proportion ‘1s’ known ; for .the 
proportion of the gravitation of the.¢carth’s centre to.the 
{un or moon, to the jorce of gravity at the earth’sdurtace, is 
known; and the proportion of the gravitation of the earth’s 
centre to the luminary, to the difference of the gravitations 
of the centre and of the {uriace, is. allo known, -being,yery 
nearly the proportion of the diltance of the luminary to 
twice the radius of the earth. 

Although this reafoning, by which we have a{fcertained 
the elliptical form of the watery ipheroid, be: fufficiently 
convincing, it 1s very imperfect, being accommodated.to one 
condition only of equilibrium, viz. the equilibrium. of the 
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eanals fc and co. ‘Chere are feveral other conditions equal. 


™ ty neceffary to which this lax reafoning will not apply, 


{phere were collected in the centre. 


‘dant matter; fo will CD dc. 


fuch as the dire€tion of the whole remaining gravitation in 
any point F. ‘This muft be perpendicular to the furface, 
&c. &c. Nor will this mode of inveftigation afcertain the 
eccentricity of the fpheroid without a moft intricate pro- 
cefs. We mufi therefore take the fubje& more generally, 
and fhow the proportion and dire€tions of gravity in every 
poiat of the {fpheroid. We need not, however, again de- 
monftrate that the gravitation of a particle placed any 
where without a perfect {pherical fhell, or a {phere confift- 


ing of concentric f{pherical fhells, either of uniform denfity, _ 


or of denfities varyinz according to fome funétion of the 
radius, is the fame as if the whole matter of the fhell or 
This has been demon- 
ftrated in the article Astronomy. We need only remind 
the reader of fome confequences of this theorem which are 
of continual ufe in the prefent inveftication. 

17, The gravitation to a {phere is proportional to its 
quantity of matter dire@ly, and tothe fquare of the diftance 
of its centre from the gravitating particle inverfely. 

2d, [f the fpheres be homogeneous and of the fame den- 
fity, the gravitations of particles placed on their furfaces, or 
at diftances which are proportional to their diameters, are as 
the radii; for the quantities of matter are as the cubes of 
the radii, and the attra¢tions are inverfely as the {quares of 
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the radii; and therefore the whole gravitations are as—;,0t 
as r. 

3d, A particle placed within a {phere has no tendency to 
the matter of the fhell which lics without it, becaufe its ten- 
dency to any part is balanced by an oppolite tendency to 
the oppofite part. Therefore, 

4th, A particle placed any where within a homogeneous 
fphere gravitates to its centre with a force proportional to 
its diftance from it. 

It is a mach more difficult problem te determine the gra- 
vitation of particles to a {pheroid. © ‘To do this in general 
terms, and for every fituation of the particle, would require 
a train of propofitions which our limits:will by no means 
admit ; we mui{t content ourfelves with as much as is necef- 
fary for merély afcertaining the ratio of the axes. This 
will be obtained by knowing the ratio of the gravitation at 
the pole to that at the equator. ‘Therefore 

Let NmS qN (fig. 2) be a fection through the axis of 
an oblate homogeneous fpheroid, which differs very little 
from a fphere. NS is the axis, mg is the equatorial dia- 
meter, O. is the centre, and NMSQ is the fe€tion of the in- 
{cribed fphere. Let P be a particle fituated at any di- 
ftance without the {phere in its axis produced; it is re- 
quired to. determine the gravitation of this particle to the 
whole matter of the {pheroid ? 

Draw two lines PAC, PBD, very near to each other, 
cutting off two fmall arches AB, CD; draw GAa, HB4, 
ICc, KD d, perpendicular to the axis; alfo draw OE and 
AL perpendicular to PAC, and OF perpendicular to PD, 
cutting PC inf. JoinOA. 

Let OA, the radius of the infcribed f{phere, be r, and 
OP the diftance of the gravitating particle be ¢, and Mm, 
the elevation of the equator of the {pheroid, or the elliptici- 
ty, bee. Alfo make AE= x, and OES y, =4/r*— x’. 


Then AE—BF = x and Ff =y, = 2. 
V x? 
Suppofe the whole figure to turn round the axis OP. 
The little fpace AB 4a will generate a ring of the redun- 
This. ring may be confider- 


tte. 


ed as confifting of a number of thin~rings: generated by the Tide 
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revolution of Aa. The ring generated by A a is equal to ‘ 
a parallelogram whofe bafe is the circumference defcribed 
by A and whofe height is Aa. Therefore let c be the 
circumference of a circle whofe radius ist. The ring will 
be AaXcXAG. But becaufe maN is an arch of an 
ellipfe, we have Mm: Aa = MO:AG =r; AG, and 


Aa=Mmx i= < AG, Therefore the furface of this 
ring is=¢ ~AG’. 
We have fuppofed the fpheroid to be very nearly foheri- 


cal, that is, e exceedingly {mall in comparifon of r. ‘This 
being the cafe, all the particles in Aa, and confequently 
all the particles in the ring generated by the revolution of 
A a, will attra& the remote particle P with the fame force 
that A does very nearly. We may fay the fame thing of 
the whole matter of the ring generated by the revolution of 
ABba. This attraction is exerted in the direction PA 
by each individual particle. But every ‘action of a particle 
A is accompanied by the a€tion of a particle A! ia the di- 
rection PA’. Thefe. two compofe an attraction m the die 
reCtion PO. The whole attraCtion in the dire¢tions iimilar 
fi 2 
to PA is =c¢X a GH, for GH meafures the 
number of parallel plates of which the folid ring is compofed. 


This being decompofed in the dire@tion PG is = ¢ x— x 


AG?.PG ACG? OF PG 
py FY ae x GH. But PA: = por A and PA = 


FE. 
Therefore the attraCtion of the ring, eftimated in 


PO" 
OF’. PE 
the diref&tion PO, is =c X aig Essa tid Sh GH. 
r PO’ 
Farther, by the nature of the circle, we have HG: AB 


=AG: AO; :alfo: AB: BLi= AO: OF. But PA: 
AG = PO: OF, and OE = st Therefore 
AG.P 
| AB:BL=AO: =~, AO PA :'FO. AG 
Alfo BL: LA = EO: EA, 
And LA: Ff= PA: P/, = ultimately PA: PE. There- 
fore, by equality, HG:F f= AG.AO.PA.EO. PA: 
AD POUR EA PE: 
Or HG: F7/= E@. PA*: PO: EA «PE, 
EO. PA? 
Ae TU Pee a ok 
Now fubftitute this value of HG in the formula expref- 


fing the attraction of the ring. This changes it to em x 
OF’. FEY Ol “PA? 6. Oe, Fas 

Pa PO Pe eA rh oF Por BA 
Ff. In like manner, the attraGtion of the ring generated 


; BSR Ee MNO! Sys By . 
by the revolution. of CDdc is c>Xpor pa XFS 


OE3 
Therefore the attraction of both is = —x ErX PO). EA 


pis we et es 3 a) AAR 
x PA* 4 PC, =c—xFy—x PA? + PC. Bat 
PA’ + PC = 2 PE? +2 EA’, = 2 PE*+ 2x*. There- _ 
3 


5 i é J: Seer ee 
fore the attraction is 20 —q X Ef" X PE? x* Bur EFF 


° ° , .. i 
ajay a. Therefore Ff = ix Ee ps, 


—, 
— 
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Therefore the attraction of the two rings is 


® 
x NP 
ere pF aes 


20 X Post PE*+s* xXx. But PE? = PO?— 


OF*, = d*— (r7— x*) = dt —r? +x. Therefore the 
attraction of the two rings is 


e eS Fates SSI bE i CC eR a Saal Pt é 
zi "i 2 2 2 pion AES 
Pe ra Kir oe Xa’—r?+ 2% Ce a 


* te errr ET er nits ME me he me ae Ee é 
Pid? — rt bor? x? we —d' x tr’ x’ x—2x4x = 26 pap 7 
* & Y te 


KX rid? x + 3 rt xx gh sy mld Lhe ae ee 
The attraction of the whole fhell of redundant matter 
will be had by taking the fluent of this formula, which is 


e b eoahont d2 x3 2x) 
20“, x( tbe + —rix— repoomy «ir ), 


(Pr+rs— 


e 
and then make x==r. sa 


e 
ab (F d? r°— = r>), 


This gives 2¢ 


r5 — 4d? r? —? £5), which is = 2¢ Z 


To this add the attraction of the in- 
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fcribed fphere, which is } “= » and we have the attraction 
of the whole fpheroid 


ware cer cer* 
Gd I hae PD 

Cor. 1. If the particle P is fituated precifely in N, the 
pole of the f{pheroid, the attraction of the {pheroid, is } 
cr+ ce. 

If the fpheroid is not oblate, but oblong, and if the 
greater femiaxis be r, and the depreffion at the equator be 
e, the analyfis is the fame, taking e negatively. ‘I'herefore 
the attraction for a particle in the pole, or the gravitation 
of a-particle in the pole, is } cr — ce. : 

But if the polar femiaxis be r ++e, and the equatorial ra- 

dius be r, fo that this oblong fpheroid has the fame axis 
with the former oblate one, the gravitation of a particle in 
the pole is er +8. 
_ Cor. 2. 1f a number of parallel planes are drawn perpen- 
dicular to the equator of an oblong fpheroid, whofe longer 
{emiaxis is r--e, and equatorial radius r, they will di- 
vide the fpheroid into a number of fimilar ellipfcs ; and 
fince the ellipfe through the axis has r +e and r for its 
two femiaxes, and the radius of a circle of equal area with 
this elipfe is a mean proportional between r and r-4-e, and 
therefore very nearly =r + 4, when e¢ is very {mall in com- 
parifon of r, a particle on the equator of the oblong fphe- 
roid will be as much attraéted by thefe circles of equal areas, 
with their correfponding ellipfes, as by the ellipfes. Now 
the attraction at the pole of an oblate fpheroid was } ¢r-} 
a% ce. ‘Therefore putting $ ¢ in place of ¢, the attraction 
on the equator of the oblong fpheroid will be equal to ¢cr 
+46. 

Thus we have afcertained the gravitations of a particle 
fituated in the pole, and of one fituated in the equator, of a 
homogeneous oblong {pheroid. ‘his will enable us to folve 
the following problem: 

If the particles of a homogeneous oblong fluid fpheroid 
attract each other with a force inverfely as the {quares of 
their diftances, and if they are attracted by a very diftant 
body by the {ame law, and if the ratio of the equatorial gra- 
vity to this external force be given; to find what muft be 
the proportion of the femiaxis, fo that all may be in equili- 
brio, and the {pheroid preferve its form ? 

Let r be the equatorial radius, and r-+e be the polar fe. 
miaxis. ‘Chen the gravitation at the pole mis }er-+ 7; 
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ce, and the gravitation at the equator is or-+at ce 
Now by the gravitation towards the diftant body placed in 
the direétion of the polar axis, the polar gravitation is di- 
minifhed, and the equatorial gravitation is increafed; and 
the increafe of the equatorial gravitation is to the diminu- 
tion of the polar gravitation as NO to 2mO. ‘Vherefore 
if the whole attraction of the oblong fpheroid for a particle 
on its equator be to the force which the diftant body exerts 
there, as G to P, and if the fpheroid is very nearly {phe- 
rical, the abfolute weight. at the equator will be #¢er-- 


P , ! 
cebaerG- And the abfolute weight at the pole will 
1 ey i 
be fertyypce—qer a Vheir difference is 7; ¢e- 


2cr eu 

Now if we fuppofe this {pheroid to be compofed of fimi- 
lar concentric fhells, all the forces will decreate in the fame 
ratio. ‘Therefore the weight of a particle in a column 
reaching from the equator to the centre will be to the 
weizht of a fimilarly fituated particle of a column reaching 
from the pole to the centre, as the weight of a particle at 
the equator to the weight of a particle at the pole. But 
the whole weights of the two columns maft be equal, that 
they may balance each other at the centre. Their lengths 
mutt therefore be reciprocally as the weights of fimilarly fi- 
tuated particlés ; that is, the polar femiaxis muft be to the 
equatorial radius, as the weight of a particle at the equator 
to the weight of a particle at the pole. ‘I’herefore we muft 


have Fpeepecr ag ipertryce—zer ge Serre 


Hence we derive 2 r G= ore on ate ag Par: e. 


This determines the form of the fluid {pheroid when the ra- 
tio of G to P is given. 

It is well known that the gravitation of the moon to the 
earth is to the difturbing forceof the fun as 178,725 to 1 very 
nearly. ‘he lunar gravitation is increafed as {he approaches. 
the earth in the reciprocal duplicate ratio of the diftances. 
The difturbing force of the fun diminifhes in the fimple ra- 
tio of the diftances; therefore the weight of a body on the 
furtace of the earth is to the diiturbing force of the fun on 
the fame body, in a ratio compounded of the ratio of 
178,725 to 1, the ratio of 3600 to 1, and the ratio of 60 
to 1; that is, in the ratio of 38604600 to 1. It the mean 


radius.of the earth be 20934500 feet, the difference of the. 


axis, or the elevation of the pole of the watery {pheroid pro- 
duced hy. the gravitation to the fun, willbe Y x 49234383 
feet, or very nearly 244 inches. ‘This is the tide produced: 
by the fun on a homogeneous. fluid {phere. 

It is plain, that if the earth confifts of a folid nucleus of 
the fame denfity with the water, the form of the folar tide. 
will be the faine. But if the denfity of the nucleus be dit- 
ferent, the form of the tide will be different, and will de- 
pend both on the denfity and on the jigure of the nucleus. 


If the nucleus be of the fame form as the furrounding- 


fluid, the whole will ftill maintain its form with the fame. 
proportion of the axis. If the nucleus be {pherical, its ac- 
tion on the furrounding fluid will be the fame as if all the 
matter of the nucleus. by which it exceeds an equal bulk of 
the fluid were colleéted at the centre. In this cafe, the 
acean cannot maintain the fame form ; for the action of this. 
central body being proportional to the {quare of the diltance 
inverlely, wall augment the gravity of the equatorial fluid 
more than it augments that of the circumpolar fluid; and 
the ocean, which was in equilibrio (by fuppofition), muft 
now become more protuberant.at the poles, It may, how- 
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ever, ‘be again balencedl.in an elliptical form, when it has ac- 
quired a jufl proportion of ‘the axes, ‘Ihe procefs for de- 
termining ‘this is tedious, but precifely ‘fimilar to the pre- 
‘cedine. f 

If the denfity of the nucleus exceed that of the fluid about 


I 3 
~~, we fhall have r:e== G: 3 P, which .is nearly the form 


z 

which has been determined for the earth, by the menfura- 
tion of degrees of the meridian, and by the vibration of pen- 
dulums. ‘I'he curious -reater will do well to confult the 
excellent differtations by Clairaut and Bofcovich on the 
Figure of the Earth, where this curious problem is treated 
in the moft complete manner. Mr Bernoulli, in his differ- 
tation on the Tides, has committed a great miftake im this 
particular. On the other hand, if the nucleus be lefs denfe 
than the waters, or if there be a great central hollow, the 
élevation produced by the fun will:exceed 24+ inches. 

It is needlefs to examine this any farther. We have 
olle&ed enough for explaining the chief affections of the 
ttides. 

It is-‘known that the earth is not.a{phere, but {welled 
gut at the equator by the diurnal rotation. But the change 
of form is{o very {mall in proportion to the whole bulk, that 
ait cannot fenfibly affect the change of form afterwards indu- 
ced by the fun on the waters.of the ocean. or the dif- 
turbing foree of the fun would produce a.certain protuve- 
rance on a fluid {phere ; and this protuberance depends on 
the ratio of the difturbing force tothe force of gravity at 
tthe furface of this {phere. If the gravity be changed in 
any proportion, the protuberance will change in the fame 
proportion. “Therefore if the body ibe a fpheroid, the 
protuberance produced at any point by the fun will 
aincreafe or diminifh in the fame proportion that the gra- 
vity at this point has been changed by the change of 
form. Now the change of gravity, even at the pole of the 
terreftrial fpheroid, is extremely {mall in compariton with 
the whole gravity. ‘Therefore the change produced on the 
fpheroid will not fenfibly differ from that produced on the 
{phere ; -and’ the elevations of the waters above the f{urface, 
which they would have affumed independent ef the fun’s ac- 
tion, will be the fame on the {pheroid as on the f{phere. 
For the fame reafon, the moon will change the furface al- 
ready changed by the fun, in the fame manner as fhe'would 
have changed the furtace of the undifturbed ocean. ‘There- 
fore the change produced by both thefe luminaries in any 
place will be the fame when aéting together as when aCting 
feparately ; and it will be equal to the fum, or the differ- 
ence of their feparate changes, according as thefe would have 
been in the fame or in oppofite directions. 

Let us now confider the moft interefting circumftances 
of the form of an elliptical tide, whith differs very‘litdle 
from a {phere. 

Let T (fig. 2.) be a poinc in the furface of the infcribed 
fphere, and let Z exprefs the angular diftance TOQ from 
the longer axis of the furrounding fpheroid Sm Ng. Let 

TR, ‘l'W be perpendicular to the equatorial diameter and 


to the axis, fo that they are the cofine,and the fine of TOQ: 


to the radius TO or QO. Let S'g N' be a fection ‘of the 
cireumfcribed fphere. raw OT cutting the fpheroid in 
Z.and the circum{cribed fphere in ¢ Allo let son'be a 
{e&tion of a fphere which has the fame capacity with the 
fpheroid, and let it cut the radius mr. ‘Then, 
1. The elevation T'Z of the point Z of the {pheroid 
above the infcribed fphere is =Q gx cof.* Z, and the depref- 
Sie tZ below the circumf{cribed {phere is = Q q X fine? i IH 
"Produce RT till it meet the furface of the ipheroid in V. 
“The minute triangle V1'Z may be confideredas a reCtili- 
neal, -right-angled at Z, and therefore fimilar to OTR. 


x 
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Therefore OTs TR='l'V: TZ. But in the elfipfeOQ, 

or OF TR SO: TY.) Uherciores OT? 2 TR2= Og: 
soy 2 Mg “SEARS Q ¢Xcol.*Z, 

PZ e080. Foc Or = Qq: ean eT 3 

Q gX col.’ Z. 


And in the very fame manner it may be fhown, that ¢ Z 
= Q qXfin.*Z. 

2. The elevation of the point T above another point I”, 
whofe angular diftance T'O'L” from the point T is.go°, is 
= Q ¢Xcof*Z—tin2 Z. Call the angle QOT' Z’ 
Then T’ Z'=Q ¢ xX cof? Z', and TZ — I’, Z', =Q_gX 
cof? Z — cof Z', But the arch QT” is the complement 
of QT, and therefore cof*Z' = fin” Z. Therefore TZ— 
TT, Z = Q qXcol2Z — fin. Z. 

3.Qo=+4Q gq. For the infcribed {phere is to the 
{pheroid as OQ to Og. But the infcribed {phere is to the 
fphere s on as OQ* to Oo%, Therefore becaufe the fphere 
son is equal to the {fpheroid Sq N, we have OQ: Og= 
OQ: :0 0%, and Oo is the firft of two mean proportionals 
between OQ and Og. But Q gq is very {mall in compart- 
fon with OQ. Therefore-Q o is very nearly + of Q 9. 

Since so is the fphere of equal capacity, it is the form 
of the undifturbed ocean. The belt way theretore of con- 
ceiving the changes of form produced by the fun or moon, 
or by both together, is to confider the elevations or deprei- 
“alti which they produce above.or below this furface. ‘There- 
ore, 

4. ‘The -elevation r.Z.of the point Z above the ,equicapa- 
cious {phere is evidently = Q 4x cof*Z—7Q gq. Al- 
fo the depreffion r’ Z of the point Z’ is = Q.g¢ X fin. *Z 
wm 2: ag. ; 

N.&. E\jther of thefe formule will anfwer for either the 

elevation above, or the depreffion below, the natural ocean,: 
For if cof.2.Z is lefs than +, the,elevation given by the for- 
mula will be negative; that is, the point.is below the natu- 
ral'furface. In like manner, when fin.” Z’ is lefs than 3, 
the depreffion is negative, and the point is above the dur- 
face. But if.cofa.Zube =.4, or fin.,Z be = 4, the poipt 
is in the natural furface. ‘This marks the place where ,the 
{pheroid .and the equal {phere interle¢t cach other, viz. in 
P’, the arch P’o being 54° 44’ very nearly, and PS = 
35° 1:bO". 

Let S reprefent the whole elevation of the pole of the 
folar tide above its equator, or the difference between high 
and low water produced by the fun; and let M -repretent 
the whole elevation produced by the moon. Let.x and-y 
reprefent.the zenith diftances of the fun and.moon with re- 
{peét to any point whatever on the-ocean. ‘Then x andy 
will be the arches intercepted between that point.and the 
fummits of the folar and lunar tides. ‘i’hen .the, elevation 


-produced by both. luminaries in that plane is S--.cof.*.«— 


+5 --M :cof?y — ii; or, mere. concifely, S* caf.’ x + 
M -cof.y —4 5 45M, .and the depreffionsis S »fin:* «+4 
M:fin?y—2S+M. : 

Let the’fun and moon ‘be in -the fame -point -of -the hea- 
vens) ‘The f{olar and ‘luzar -tides will have-the ‘fame axis; 
the’ -cofines of x and y will each'be 1, andthe elevation at 
the compound pole will be 8 + M—j S+M= 284M. 


‘The depreffion at any point go” from this pole will be 


4S 4 M, and the whole tide is S-+ M. 

Let the moon be in quadrature, as in a (fig. 3). The 
appearance at s will be known, by confidering that. in this 
place the cofine of x is 1, and the cofine of y is 0. ‘T’here- 
fore the elevation at s.= S—iS-+M, 

The depreffion at ¢@ = S—}S +; 
The difference or whole tide = 


Fide. 
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Ta like manner, the whiole elevation at @ above the infcribed 


vf {phere ts NI— S. 


Hence we fee that the whole tide, when the moon is in 
quadrature, is the difference of S and M. We elfo fee, 
that if M exceeds S, the water will be hizher at a than at’ 
3. Now it is a matter of obfervation, that in the quadra- 
tures it\is high water under the moon, and low water under 
the fun. It is alfo a matter of obfervation, that im the ‘ree 
ocean, the ebb tide, or the water at s, immediately under 
the fun, is belaw the natural furface of the ocean. Hence 
we muf conclude, that 7 S is lefs than + M, or that M is 
tore than double of 5. This agrees with the phenomena 
of nutation and preceffion, which feem to maké S= 7 
of M. 

In all other pofitions of the fun and moon, the place of 
high water will be different. It is high water where the 
fum’ of the elevations produced by both luminaries above the 
natural ocean i# greatet; and the place of low water is 
where the devreffion below the’ natural ocean is greatet, 
Therefore, in order that it may be high water, we muft have 
S ‘cof? x + M° cof. y—$5+M a maximum ; or, ne- 

S+M 


aleting the conftant quantity , we muft have 


S :cof.2x+M-cof.*y a maximum, 

In like manner, to have low water in a place where the 
zenith diltances of the fun-and moon are v and w, we mult 
have S: fin.22v-+ M ‘fin w a maximum, 

Lemma 1. If we confider the fines and cofines of angles 
as numeral fraétions of the. radius 1, then we have cof? Z 
= i+ cof? Z, and fin.” Z = 4 — 4 col’ Z. 

Let ams (fig, 3.) be a quadrant of a circle of which O 

js the centre, and Os is the radius. On Os deferibe the 
femicirele OMS, cutting Om in M. Draw sM, and pro- 
duce it till it cut the quadrant inn. Alfo draw MC to 
the centre of the femicirele, and MD and a d perpendicular 
toO: 5. 
It is plain that s M is perpendicular to OM; and if Os 
be radiu., s M is the Gne of the angle s OM, which we may 
call Z ; OM is its cofine: and becauleOs: OM=OM: 
OD, and Os :OD= O57: OM’, and OD may reprefent 
col2.Z, Now OD = OC+CD. ' If OF =1, then OC 
—2, CD=CM ‘cof MCD, =CMcof.2 MOD, = 
2+ cof 2Z. Therefore col.?Z=34.+7 cols 2 Z.. 

In like manner, becaule Os :s M=sM:s D, s Dis 
fin.?Z. This is evidently = 7 — ‘cof, 2 Z. 

Lemma 2. Col? Z—fn.?Z =x cof. 2Z. For, becaufe 
s M ts perpendicular to OM, the arch sn is double of the 
arch s m, and becaufe MI) is parallel to nd, sd is = 26D, 
and dD = fin? Z ‘Therefore O'd == cof.’ Z — fin.’ Z. 
But Od is the cofine of ns, =< cof. 2Z, and cof. *Z — 
fin.” 7. == tél. 2 Ze 

By the firft Lemma we fee, that in order that there may 
be high water at any place, when the zenith diltances of 
the fum aad moon are x andy, we mut have S.-col. 2 « +- 
M + cof. 29 a maximum. 

‘that this may be the eafe, the fluxion of this formula 
muft be =z o. Now we know that the fluxions of the co- 
fines of two arches are asthe fines of thofe arches. Therefore 
we mutt have S* fin. 2x+M iin. 2y=0,0r S° fin. 2% 
— —.M: fin. 2, which gives us fin. 2x: fin. 2y =M: 5. 

In like manner, the place of low water requires fin. 2.0: 
fin2wa=M:S. 

From. this laft circumftance we learn, that the place of 
low water is 0, removed go° trom the place of high waters. 
whereas we might~ have expected, that the {fpheroid would 
have been mof protuberant on that fide on which the micon 
is: For the fines of 2 v and of 2 w have the fame propor- 
tion with the fines of 2 « and of 2y. Now we know that 


— 
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the fine of the donble of any arch is the fame with the fine  Tsic 


of the double of its complement. Therefore if low water 
be really diftant go” from high water, we fhall have fin. 2 x; 
fin. 2y = fin. 2v:fin.2q@. But ifit is at any other place, 
the fnes cannot have this provortion, 

Now let s be the. point of the earth’s furface which has 
the fun in the zenith, and m the point which has the moon 
in the zenith. Let 4 be any other point. Draw O+ 
cutting the femicircle OMsin H. Make CM to CS as 
the difturbing force of the. moon to that of the fun; and 
draw Sw parallel, and S¢, Mir perpendicular to Ebr. 
Join MH and MH’. The angle HCs is double of the 
angle HO's, and MCH is double of MH'FI, or of its equal 
MOH.  Becaufe H'MH isa femicircle, HM is perpendi- 
cular to MO. Therefore it HH’ be confidered as radius, 
HM is the fine, and H’'M is the cone of MH’H. And 
Cris = MC .cof. 2y, = M-cof2y. And: Ct ts SC- 
cof.2x.- Therefore ¢r or Si vis =S°‘cof.2~-- M cof. 
2y. Therefore ¢r or S v will exprefs the whole difference 
of elevation between 4 anid the points that are go dezrees 


_from it on either fide (by Lemma 2.).; andit & be the place 


of high water, it will exprefs the whole tide, becaufe the 
high and low waters were fhown to be go®afuncer. But 
when 4 is the place of high water, S is-a maximum. Be- 
caufe the place of the moon, and therefore the point M, is 
given, Sv will be a maximum when it coincides with SM, 
and CH is parallel to SM. 

This fuggefted to us the following new, and not inele- 
gant, folution of the problem for determining the place of 
hizh water, 

Let s Qogs (fig. 4. and 5.) be a feétion of the terra- 
queous globe, by a plane paffing through the fun and moon, 
and let © beits centre. Let s be the point which is imme- 
diately under the fun, and m the place immediately under 
the moon. Bife& Os in C, and defcribe round C the circle 
OM 5 LO, cutting Qm in M, 'Vake Cs to reprefent the 
difturbing force of the moon, and make Cs to CS as the 
force of the moon to. that of the fun: (fupoofing this ratio to 
be known). Join MS, and draw CH parallel to-it. Draw 
OH 4, and /OL/ perpendicular to it. And lattly, draw 
CI perpendicular to SM. “Chen we fay that m and its op- 
pofite mi are the places of high water, / and / are the places 
of low water, MS is the height of the tide, and Mi, SE 
are the portions of this tide produced by the moon and 
fun. 

For it is plain, that in this cafe the line $v of the laft 
propofition coincides. with MS, and is a maximum. We 
may alfo obferve, that MC : CS = fin. MSC: fn. SMC, == 
fin. HCS: fin. MCH,. = fin. 240O53fin. 25 Om, = fin. 
axe:fin. zy, or M:S = fin. 2x: fin. 2 y, agreeably to what 
was required for the maximum. 


It is alfo. evident, that MI = MC cof. CMI, = M> cof... 


2y, and SI =SC° cof. ISC, = S- cof. 2 x5 and: therefore 
MS is the difference of elevation between / and the points 
/ and /, which are 90° from it, and is therefore the place of 
low water; that is, MS is the whole tide. 

The elevation of every other point may be determined im 
the fame way, and thus. may the form of the {pheroid be 
completely determined. 

If we fuppofe the figure: to. reprefent a fection: through 
the earth’s equator (which is the cafe when the fun and 
moon are in. the equator), and farther fuppofe the two lu- 
minaries to. be in: conjunction, the ocean is: aw oblong tphe- 
roid, whofe axis is in the line of the fyzigies, and whofe 
equator coincides with the fix hour circle. But if the moom 
be in any other point of the equator, the figure of the ocean: 
will be very complicated. It will not be any tigure of re= 
volution ;, becaufe neither its. equator (or molt deprefiedt 

part), 


aera 


Yared 
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part), nor its meridians, are circles. The moft denreffed 
part of its equator will be in that feGtion through the axis 
which is perpendicular to the plane in wkich the luminaries 
are ftuated. And this greeteft depreffion, and its fhorteft 
equatorial diameter, will be conftant, while its other dimen- 
fions vary with the moon’s place. We need not inquire 
more minutely ito its form; and it is fufficient to know, 
that all the feCtions perpendicular to the plane paffing thro’ 
the fun and moon are ellipfes. 

~ This conftruétion will afford us a very fimple, and, we 
hope, a very perfpicuous exovlanation of the-chief phenome- 
na of the tides. ‘lhe well informed reader will be pleated 
with abferving its coincidence with the aloebrzic folution of 
the problem given by Daniel Bernoulli, in his excellent dif- 
fertation on the Tides, which thared with M‘Laurin ard 
Euler the prize given by the Academy ef Sciences at Paris, 
and with the eafe ard perfpicuity with which the pheno- 
mena are deducible from it, being in fome fort exhibited to 
the eye. 

In our application, we fhall begin with the fimpleft cafes, 
and gradually introduce the complicating circumftances 
which accommodate the theory to the true ftate of things. 

We begin, therefore, by fuppofing the earth covered, to 
a proper ‘depth, with water, forming an ocean concentric 
with its folid nucleus. : ‘ 

In the next place, we fuppofe that this ocean adopts in 
an inftant the form which 1s confiftent with the equilibrium 
of gravity and the diflurbing forces. 

Thirdly, We fuppofe the fun ftationary, and the moon 
to move eaftward from him above 123° every day. 

Fourthly, We fuppofe that the folid nucleus turns round 
its proper axis to the eaflward, making a rotation in 24 fo- 
lar hours. ‘Thus any place of obfervation will fucceffively 
experience all the different depths of water. 

Thus we fhall obtain a certain Succession of pheno- 
mena, precifely fimilar to the fucceffion obferved in nature, 
with this fole difference, that they do not correfpond to 
the contemporaneous fituations of the fun and moon. When 
we fhall have accounted for this difference, we fhall pre- 
fume to think that we have given a juit theory of the 
tides. 

We begin with the fimpleit cafe, fuppofing the fun and 
moon to be always in the equator. Let the feries begin 
with the fun and moon in conjuntion in the line Os, In 
this cafe the points s, m, and 4 coincide, and we have high 
water at #2 o’clock noon and-midnight. 

While the moon moves trom s to Q, O m cuts the upper 
femicircle in M>; and therefore CH, which is always paral- 
Jel to MS, lies between MC and Cs. Therefore A is be- 
tween m and s, and we have high water after 12 o’clock, 
but before the moon’s fouthing. The fame thing happens 


while the moon moves from ¢ to g, during her third quar- 


ter. 

But while the moon moves from her firft quadrature in 
Q to oppofition in o (as in fig. 5.), the line mO drawn 
from the moon’s place, cuts the lower femicircle in M and 
CH, parallel to SM, again lies between M and s, and there- 
fore 4 lies between m and o. The place of high water is 
to the eaftward of the moon, and we have high water after 
the moon’s fouthing. ‘The fame thing happens while the 
the moon is moving from her laft quadrature in g to the 
next fyzigy. . In fhort, the point H is always between M 
and s, and the place of high water is always between the 
moon and the nearef fyzigy.. The place of high water 


overtakes the moon in each quadrature, and is overtaken by | 


the moon in each fyzigy. Therefore during the firft and 
third quarters, the place of high water gradually falls be- 
hind the moon for fome time, and then gains upon her 
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again, fo as ta overtake her in the next quadrature. But 


during the fecond -and fourth quarters, the place af hizh * 
water advances before the moon to a eertain diftance, and’ 


then the moon gains upon it, and overtakes it in the next 


fyzizy. 

( If therefore we fuppofe the moon to advance uniformly 
along the equator, the place of high water moves unequally, 
flowett in the times of new and full moon, and {witteft in the 
time of the quadratures. ‘I'here muft be fome intermediate 
fituations where the place of high water neither gains nor 
lofes upon the moon, but moves with the fame velocity. 

The rate of motion of the point 4 may be determined aa 
follows: Draw Cz, Sn, making very {mall and equal angles 
with HC and MS. -Draw »C, and about S, with the di. 
ftance Sn, deferibe the arch av, which may be confidered 
as a ftraight lime perpendicular to 2 §, or to MS. 

Then, becaufe SM-and $a are parallel to CH and Cy, 
the points and 7 are contemporaneous fituations of M and - 
H, and the arches 2 M, i H, are in the ratio of the angular 
motions of m and 4. Alfo, becaufe nv and 2 M are perpen-: 
dicular to nS and aC, the angle vm M is equal to the angle 
S2C, or SMC. Alo, becaufe the angles nv M and MIC 
are right angles, and the angles va M, CMI, are alfo equal, 
the triangles vn M, CMI, are fimilar. Therefore 

nM:nv=MC:MI. And 

nv:tH=anS8 :iC, or = MS: MC; therefore 

2M:iH=MS:MI. Therefore the angular mo- 
tion of the moon is to the angular motion of the. place of 
high water as MS to MI. 

Therefore, when M’S is perpendicular to SC, and the 
point I coincides with S, the motion of high water is equal 
to that of the moon. But when M’S is perpendicular SC, 
H’'C is alfo perpendicular to Cs, and the angle 4'O s is 
45°, and the high water is in the o€tant. While the moon 
pafles from stom’, or the high water froms to 4’, the 
point I falls between M and 5, and the motion of high wa- 
ter is flower than that of the moon. ‘I'he contrary obtains 
while the moon moves from m! to Q, or the high water from 
the oftant to the quadrature. : 

It is evident, that the motion of 4 in the third quarter ot 
the lunation, that is, in paffing from 0 to g, 1s fimilar to its 
motion trom s to Alfo, that its motion from Q to o 
muft retard by the fame degrees as it accelerated in pafling 
from s to a. and that its motion in the laft quarter from 
g to s is fimilar to its motion from Q too. - 

At new and full moon the point I coincides with C, and 
the point M coincides with s. “Therefore the motion of 
the high water at full and change is to the motion of the 
moon assC tosS. But when the moon is in quadrature, 
I coincides with C, and M with o. ‘Therefore the motion 
of the moon is to that of high water as OS to OC ors C. 
Therefore the motion of high water at full and chanve is to 
its motion in the quadratures as OS to Ss, or as the dif- 
ference of the difturbing forces to their fum. ‘The motion 
of the tide is therefore floweft in the fyzigies and fwifteft in 
the quadratures ;-yet even in the fyzigies it paffes the fun 
along with the moon, but more flowly. 

Let the interval between the morning tide of one day 
and that of the next day be called a tide-day. ‘This is al- 
ways greater than a folar day, or 24 hours, becaufe the place 
of high water is moving fafter to the eaftward than the fun. 
It is lefs than a lunar day, or 24h. 50’, while the high water 
pafles from the fecond to the third oftant, or from the fourth 
to the firft. It is equal to a lunar day when high water is 
in the oétants, and it exceeds a lunar day while high water 
paffes from the firft to the fecond o€tant, or from the third 
to the fourth. 


The difference between a folar day and a tide day is 
called, 


Tide. 


Tide, 
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called the priminG or the rerarpatron of the tides, This 
is evidently equal to the time of the earth’s defcribing in 
its rotation an angle equal to the motion of the high water 
in a day from the fun. The {malleft of thefe retardations 
is to the greateft as the difference of the difturbing forces 
to their fum. Of all the phenomena of the tides, this feems 
liable to the feweft and mof inconfiderable derangements 
from local and accidental circumflances. It therefore af- 
fords the beft means for determining the proportion of the 
difturbing forces. By a comparifon of a great number of 
obfervations made by Dr Mafkelyne at St Helena and at, 
Barbadoes (places fituated in the open fea), it appears that 
the fhorteft tide-day is 24h. 37’, and the longeft is 25h. 27’. 
This gives M—S:M4+S = 37:87, aadS:M= 2: 
4,96; which differs only 1 part in 124 from the propor- 
tion of 2 to 5, which Daniel Bernoulli colleéted from a va- 
wiety of different obfervations. We fhall therefore adopt 
the proportion of 2 to 5 as abundantly exact. It alfo agrees 
exactly with the phenomena of the nutation of the earth’s 
axis and the preceffion of the equinoxes; and the aftrono- 
mers affe&t to have deduced this proportion from thefe phe- 
nomena. But an intelligent reader-of their writings will per- 
ceive more fineffe than juftice in this affertion. The nuta- 
tion and preceffion do not afford phenomena of which we 
can affign the fhare to each luminary with fufficient preci- 
fion for determining the proportion of their difturbing 
forces ; and it is by means of many arbitrary combinations, 
and without neceflity, that D’Alembert has made out this 
ratio. We cannot help being of opinion, that D’Alembert 
has accommodated his diftribution of the phenomena to this 
ratio of 2 to 5, which Daniel Bernoulli (the beft philofo- 
pher and the moft candid man of that illuftrious family of 
mathematicians) had, with fo much fagacity and juftnefs of 
inference, deduced from the phenomena of the tides. D’A- 
Jembert could not but fee the value of this inference ; but 
he wanted to fhow his own addrefs in deducing it proprio 
marte forfooth from the nutation and preceffion. His pro- 
cedure in this refembles that of his no lefs vain countryman 
De la Place, who affects to be highly pleafed with finding 
that Mr Bode’s difcovery that Meyer had feen the Geor- 
gium Sidus in 1756, perfectly agreed with the theory of its 
motions which he (De la Place) had deduced from his own 
doGrines. Any well informed mathematician will fee, that 
De la Place’s data afforded no fuch precifion; and the 
book on the Elliptical Motions of the Planets, to which he 
alludes, contains no grounds for his inference. 'This obter- 
vation we owe to the author of a paper on that fubjeé in 
the Tranfa€tions of the Royal Society of Edinburgh. 
We hope that our readers will excufe this occafional ob- 
fervation, by which we with to da juftice to the merit of 
a modeft man, and one of the greateft philofophers of his 
time. Our only claim in the prefent diflertation is the ma- 
king his excellent performance on the tides acceflible to 
an Englifh reader not much ver{ant in mathematical refearch- 
es ; and we are forry that our limits do not admit any thing 
more than a fketch of it. But to proceed. 

Affuming 2:5 as the ratio of SC to CM’, we have the 
angle CM’S = 23° 34’ nearly, and m'o A! = 11° 44's and 
this is the greateft difference between the moon’s place and 
the place of high water. And when this obtains, the moon’s 
elongation m' os is 56° 47’ from the neareft fyzigy. Hence 
it follows, that while the moon moves uninformly from 56° 
47' weft elongation to 56° 47’ eaft, or from 123° 13’ eaft 
to 123° :3/ weft, the tide day is fhorter than the lunar day ; 
and while fhe moves from, 56° 47’ eaft to 123° 13’, or from 
123° 13' weft to 56° 47), the tide-day is longer than -the lu- 
mar-day. 
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We now fee the reafon why 


The {welling tides obey the moon. 


The time of high water, when the fun and moon are in 
the equator, is never more than 47 minutes different from 
that of the moon’s fouthing (++ or — a certain fixed quan- 
tity, to be determined once for all by obfervatien. ) ey 

It is now an eafy matter to determine the hour of high 
water correfponding to any pofition of the fun and moon in 
the equator. Suppofe that on the noon of a certam day 
the moon’s diftance from the fun is ms. The conftruétion 
of this problem gives us s 4, and the length of the tide day. 
Call this T. Then fay 360°:sm = T:#, and ¢ is the hour 
of high water. { 

Or, if we choofe to refer the time of high water to the 
moon’s fouthing, we muft find the value of mh at the time 
of the moon’s fouthing, and the difference d between the 
tide day and a mean lunar day L, and fay 360: mh =d: 4, 

~the time of high water before the moon’s fouthing in the 
firft and third quarters, but after itin the fecond and fourth. 
‘he following table by Daniel Bernoulli exhibits thefe 
times for every 10th degree of the moon’s elongation from 
the fun. The firft or leading column is the moon’s eton- 
gation from the fun or from the point of oppofition. ‘lhe 
fecond column is the minutes of time between the moon’s 
fouthing and the place of high water. The marks — and 
+ diftinguith whether the high water is before or after the 
moon’s fouthing. ‘I'he third column is the hour and mi- 
nute of high water. But we muft remark, that the firlt 
column exhibits the elongation, not on the noon of any day, 
but at the very time of high water. ‘Uhe two remaining 
columns exprefs the heights of the tides and their daily va- 
riations, 
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The height of high water above the low water coniti- 
tutes what 1s-ufually called the tide. This is the intereft- 
ing circumitance in practice. Many circumftances render it 
almoft impoffible to fay what is the elevation of high water 
above the natural furface of the ocean. In many places the 


furface at low water 4s above the natural furface of the 
ocean. ‘Vhis.is the cafe in rivers ata great diftance from 
Roe their 


Tide. 


Tide. 
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their mouths. This may appear abfurd, and is certainly 


Mery—-m~ very paradoxical; but itis a fact eltablithed on the moft 


unexceptionable authority. One inftance fell under our 
own obfervation. The low water mark at fpring tide in 
the harbour of Alloa was found by accurate levelling to be 
three feet higher than the top of the ftone pier at Leith, 
which is feveral feet above the hizh water mark of this har- 
bour. A little attention to the motion of running waters 
will explain this completely. Whatever checks the motion 
of water in a canal mult raife its furface. Water in a canal 


runs only in confequence of the declivity of this furface: - 


(See River). ‘Therefore a flood tide coming to the 
mouth of a river checks the current of tts waters, and they 
accumulate at the mouth. This checks the current farther 
up, and therefore the waters accumulate there alfo ; and this 
checking of the ftream, and confequent rifling of the waters, 
is gradually communicated up the river to a great diftance. 
The water rifes everywhere, though its furface ftill has a 
flope. Inthe mean time, the flood tide at the mouth pafles 
by, and an ebb fucceeds: This mu‘ accelerate even the 
ordinary courfe of the river. It will more remarkably acce- 
lerate the river now raifed above its ordinary level, becaufe 
the declivity at the mouth will be fo muck greater. ‘lUhere- 
fore the waters near the mouth, by accelerating, will fink 
in their channel, and increafe the declivity of the canal be- 
yond them. ‘This will accelerate the waters beyond them ; 
and thus a ftream more rapid than ordinary will be produ- 
ced along the whole river; and the waters will fink below 
their ordinary level. ‘Thus there will be an ebb below the 
ordinary furface as well as a flood above it, however floping 
that furface may be. 

Hence it follows, that we cannot tell what is the natural 
furface of the ocean by any obfervations made in a river, 
even though near ite mouth. Yet even in rivers we have 
regular tides, fubjeGted to all the varieties deduced from 
this theory. 

Te have feen that the tide is always proportional to MS. 
It is greateft therefore when. the moon 1s in.conjunCtion or 
oppofition, being then Ss, the fum of the feparate tides 
produced by the iun and moon. It gradually decreafes as 
the moon approaches to quadrature; and when the is at ¢ 
or q, it is SO, or the difference of the feparate tides. Sup- 
pofing Ss divided into 1000 equal parts, the length of MS 
is expreffed in thefe parts in the fourth column of the fore- 
going table, and their differences are exprefled in the fifth 
column. 

We may here obferve, that the variations of the tides in 
eqnal {mall times are proportional to the fine of twice the 
diftance of the place of high water from the moon. For 
fince Mn is a conftant quantity, on the fuppofition of the 
moon’s uniform motion, M v is proportional to the variation 
of MS. Now Ma:Mv=MC:Cl=1: fin. 2y, and 
M nand ME are conftant quantities. 

Thus we have feen with what eafe the geometrical con- 
firz@ion of this problem not only explains,all the intereft- 
ing circumftances of the tides, but alfo points them out, al- 
moft without employing the judgment, and exhibits to the 
eye the gradual progrefs of each phenomenon. In thefe re- 
fpeGs it has great advantages over the very elegant alzebraic 
analyfis of Mr Bernoulli.. In that procefs we advance al- 
moft 
facts, without perceiving their regular feries. T’his is the 
ufual pre-eminence of geometrical analyfis; and we regret 
that Mr Bernoulli, who was eminent in this branch, did not 
rather employ it. We doubt not but ,that he would have 
fhown flill more clearly the conneétion and gradual progrefs 
of every particular. His aim, however, being to inflruct 
thufe who were to calculate tables of the different affections 
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of the tides, he adhered to the alebraic method. Unfor- 
tunately it did not prefent him with the cafieft formule for 
practice. But the geometrical conftruétion which we have 
given fuggefts feveral formule which are exceedingly fimple,, 
and afford a very ready mode of calculation. 

The fundamental problems are to determine the angle 
sOb or mOA, having mOs given; and to determine 
MS. 

Let the given angle m Os be called a; and, to avoid 
the ambiguity of algebraic figns, let it always be reck- 
oned from the neareft fyzizy, fo that we may always 
have @ equal to the fum of « and y. Alfo make a? = 

S’ X fin? 24 j Sc? 
Wast+2Mx5 K col 20 which reprefents the SM: 


of fig. 4. or fin. 2y, and make p = §X fin. 2a 


Gog : which 
M+8xXcol.20° 


° Ss 
is the expreffion of ©© of that figure, or of tan. 2y. Then 
Me Dh : 


we fhall have, 
1. Sin.y = [inv sh 
& 


2 


For we fhall have cof. 


(20y-2r 


STASIS is I I 
zy=Vr—d» But haviyseee col. 29 ; 


~ 


is ed 2 
and fin. y = iy pret 


2 


2. Tan. y= AE Ray 

(rev abe 

2y,V 1 + pis the fecant of 2y, and 1. a pts k 
= p: tan y. 

Thefe proceffes. for obtainiag y diredly are abundantly 
fimple. But it will be much more expeditious and eafy to 
content. ourfelves with obtaining 2 y by means of the value 
S.: fin. 2 a. 


M + S-tof.2a@ 


For becaufe p is = tan. 


of its tangent, viz. Or; we may find x by 


» 


means of the fmilar value of its tangent ee of fig. 4. 


There is {till an eafier method of finding both 2x and 24, 


2 as follows. 


Make M+S:M— S.=tan.a:tan.é. Then dis the 
difference of x andy, asq@is their {um. For this analogy 
evidently gives the tangent of half the difference of the 
angles CSM and CMS of fig. 4. or of 2. and 2 ». There- 
fore to a, which is half the fum of 2x 4+ 2, add 4, and we. 
ay - and y = gheah 

2 2 

By either of thefe methods a table may be readily com- 
puted of the value of x or-y for every value of a. 

But we mut recolleé& that the values of S and M are by 
no means conftant, but vary in the inverfe triplicate ratio of 
the earth’s diftance from the fun and. moon; and the ratio 
of 2 to 5 obtains only when thefe luminaries: are at their 
mean diftances fromi the earth. ‘The forces correfponding 
to the perigean medium and apogean diflances are as iol- 
low. 


have 2x =a+4,orx= 


Moon. 
Apogean a 4,253 
Medium - &, 
Perigean : 55925 
Hence we fee that the ratio of Sto M may vary from 
1,907 : 5,925 to 2,105 : 4,258, that is, nearly from 1:2 
to 1:2, orfrom2:6to2:4. ‘lhe folar force does not 
vary much, and may be retained as conftant without any 
great error. But the change of the moon’s force has great 
‘efle&ts oa the tides both asto their time and their quan. 
tity. 
I. In 


ride, 
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1 fh 
‘ In refpect of their Time, 


r. The' tide day following a {pring tide is 24h. 24! when 

the moon is in perigee, but 24h. 33’ when fhe is in a. 
ogee. 

2.'The tide day following neap tide is 25h. is’, and 25h. 
40’ in thefe two fituations of the moon. 

3. The preateft mterval of time between hich water and 
the moon’s fouthing is 39’ and 6t’; the angle y bemg 9° 
45" in the firit cafe, and 15° 15’ in the fecond, 


Il. In refpe& of their Heights. 


r. If the moon is in perigee when new or full, the {pring 
tide will be 8 feet inftead of 7, which correfponds to her 
mean diitance. The very next {pring tide happens when 
fhe is neat her apogee, and will be 6 fect inftead of 7. The 
heap tides happen when he is at her mean diftance, and will 
therefore be 3 feet. 

But if the moon be at her mean diftance when new or 
full, the two fucceeding {pring tides will be regular or 7 feet, 
and one of the neap tides will be 4 feet and the other only 
2 feet. 

Mr Bernoulli has given us the following table of the time 
of high water for thefe three chief fituations of the moon, 
namely, her perigee, mean diftance, and apogee. It may 
be had by interpolation for all intermediate pofitions with 
as great accuracy as can be hoped for in phenomena which 
are tubject to {uch a complication of difturbances. The firft 
column contains the moon’s elongation from the fun. The 
columns P, M, A, contain the minutes of time which elapfe 
between the moon’s fouthing and high water, according as 
fhe is in perigee, at her mean diftance, or in apogee. ‘the 
fign — indicates the priority, and + the pofteriority, of hich 
water to the moon’s fouthing. 


‘The reader will undoubtedly be making fome comparifon 
in his own mind of the deductions from this theory with the 
actual {tate of things. He will find fome confiderable re- 


" femblances; but he will alfo find {uch great differences as 


will make him very doubtful of its juftnefs. In very.tew 
Places docs the high water happen within aths of an hour 


A pa 
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of the mocn’s fouthing, as the theory leads him to expedt 5 
and in no place whatever does the fprinz tide fall on the 
day of new and full moon, nor the neap tide on the day of 
her quadrature. ‘Thefe always happen two or three days 
later. By comparing the difference of high water and the 
moon’s fouthing in different places, he will hardly find any 
conneCting principle. ‘his {hows evidently that the caufe 
of this irregularity is local, ana thav the juftnefs of the theory 
is not affected by it. By confidering the phenomena in a 
navigable river, he will learn the real caufe of the deviation. 
A flood tide arrives at the mouth of ariver. ‘The true thes 
oretical tide differs in no refpect from a wave. Suppofe a 
{pring tide a€tually formed on a fluid fphere, and the fun 
and moon then annihilated. ‘The elevation muft fink, pref. 
fing the under waters afide, and caufing them to’ rife where 
they were depreffled. The motion will not ftop when the 
furface comes to a level ; for the waters arrived at that po- 
fition with a motion continually accelerated. ‘hey will 
therefore pafs this pofition as a pendulum pafles the perpen- 
dicular, and will rife as far on the other fide, forming a 
high water where it was low water, and a low water where 
it was high water ; and this would go Gn for ever, ofcilla- 
ting ina time which mathematicians can determine, if it 
were not for the vifcidity, or fomething like friGion, of the 
waters. Ifthe fphere is not fluid to the centre, the motion 
of this wave will be different. The elevated waters cannot 
fink without diffufing themfelves fidewife, and occafioning a 
great horizontal motion, in order to fill up the hollow at 
the place of low water. This motion will be greateft about 
half way between the places of high and low water. ‘The 
fhallower we fuppofe the ocean the grester muft this hori. 
zontal motion be. The refiftance of the bottom (tho’ per- 
feétly {mooth and even) will greatly retard it all the way 
to the furface. Still, however, it will move till all be level, 
and will even move a little ferther, and produce a {mall flood 
and ebb where the ebb and flood had been. ‘Then a con- 
trary motion will obtain; and after a few ofcillations, which 
can be calculated, it will be infenfible. If the bottom of 
the ocean (which we ftill fuppofe to cover the whole earth) 
be uneven, with long extended valleys running in various di- 
rections, and with elevations reaching near the furface, it is 
evident that this muft occafien great irregularities in the 
motion of the undermoft waters, both in reipect of velocity 
and direétion, and even occalion {mall inequalities on the 
furface, as we fee in a river with a rugged bottom and ra- 
pid current. The deviations of the under -currents will drag 
with them the contiguous incumbent waters, and thus oc- 
cafion greater fuperficial irregularities. 

Now a flood arriving at the month of a river, muft a@ 
precilely as this great wave does. It mtit be propagated 
up the river (or along it, even though perfectly level) ina 
certain time, and we {hall have high water at all the diffe. 
rent places in fucceffion. ‘This is diftinétly feen in all rie 
vers. Itis high water at the mouth of the ‘Thames at three 
o'clock, and later as we go up the river, tll at London 
bridge we have not high water till three o’clock in the 
morning, at which time it is again high water at the Nore. 
But, in the mean time, there has been low water at the 
Nore, and high water about half way to London; dnd while 
the high water is proceeding to London, it is ebbing at 
this intermediate place, and is low water there when it is 
high water at London and at the Nore. Wid the tide ex- 
tend as far beyond London as London is from the Nore, 
we fhould have three~high waters with two low waters in- 
terpofed, ‘The moft remarkable inflence of this kind jg the 
Maragnon or Amazon river in South America. It appears 
by the obfervations of Condamine and others, that between 
Fara, at the mouth of the river, end the conflux of the Ma. 
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deva and Matagnon, there are feven coexiftent high waters, 
with fix low waters between them. Nothing can more evi- 
dently fhow that the tides in thefe places are nothing but 
the propagation of a wave. The velocity of its fuperficial 
motion, and the diftance to which it will fenfibly go, mutt 
depend on many circumftances. A deep channel and gentle 
acclivity will allow it to proceed much tarther up the river, 
and the diftance between the fucceflive fummits will be great- 
er than when the channel is fhallow and fteep. If we apply 
the ingenious theory of Chevalier Buat, delivered in the ar- 
ticle River, we may tell both the velocity of the motion 
and the interval of the fucceflive high waters. 
imitated in artificial canals, and experiments of this kind 
would be very inftru€tive. We have {aid enough at preient 
for our purpose of explaining the irregularity of the times 
of high water in different places, with refpe& to the moon’s 
fouthing. For we now fee clearly, that fomething of the 
fame kind muf happen in all great arms of the fea which 
are of an oblong fhape, and communicate by one end with 
the open ocean. ‘The geieral tide in this ocean muit pro- 
ceed along this channel, and the high water will happen on 
3ts fhores in fucccfion. ‘This alfo is diftinéily feen. The 
tide in the Atlantic ocean produces high water at new and 
full moon at a later and later hour along the fouth coaft of 
Great Britain in proportion as we proceed from Scilly iflands 
to Dover. Inthe fame manner it is later and later as we 
come along the eaft coalt from Orkney to Dover. Yet even 


-in this progrefs there are confiderable irregularities, owing 


to the finuofities of. the thores, deep indented bays, promi- 
nent capes, and extenfive ridges and valleys in the channel. 
A fimilar progrefs is obferved along the coafts of Spain and 
France, the tide advancing gradually from the fouth, turn- 
ing round Cape Finifterre, ranging along the north coalt 
of Spain, and along the weft and north coats of France. 

The attentive confideration of thefe facts will not only 
fatisfy us with refpect to this difficulty, but will enable us 
to trace a principle of conneétion amidit all the irregularities 
that we obferve. 

We now add, that if we note the difference between the 
time of high water of {pring tide, as given by theory, for 
any place, and the od/erved time of high water, we fhall find 
this interval to be very nearly conftant thro’ the whole feries 
of tides during a lunation. Suppofe this interval to be forty 
hours. We hall find every other phenomenon fucceed after 
the {ame interval, And if we fuppofe the moon to be in 
the place where fhe was 40 hours before, the obfervation 
will agree pretty well with the theory, as to the fucceffion 
of tides, the length of tide day, the retardatiens of the 
tides, and their gradual diminution from {pring to neap 
tide. We fay pretty well; for there ftill remain feveral 
{mall irregularities, different in different places, and not fol- 
lowing any obfervable law. Thefe are therefore local, and 
owing to local caufes. Some of thefe we fhall afterwards 
point out. There is alfoa general deviation of the theory 
trom the real feries of tides. The neap tides, and thole ad- 
joining, happen a little earlier than the correéted theory 
points out. Thus at Breft (where more numerous and ac- 
curate obfervations have been made than at any other place 
in Europe), when the moon changes precifely at noon, i is 
hich water at 3h. 28’. When the moon enters her fecond 
quarter at noon, it is high water at Sh. 40’, inftead of gh. 
48’, which theory affigns. 

Something fimilar, and within a very few minutes equal, 
to this is obferved in every place on the fea-coait. This is 
therefore fomething general, and indicates a real defeét in 
the theory. 

But this arifes from the fame caufe with the other general 
deviation, viz. that the greateft and leaft tides do not happen 
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bt to 
on the days of full and half moon, but a certain time after. 
We hall attempt to explain this. 

We fet out with the fuppofition, that the water acquired 
in an inftant the elevation competent to its equilibrium. But 
this is not true. No motion is inflantaneous, however great 
the force ; and every motion and change of motion produ- 
ced by-a fenfible or finite force increafes from nothing to 
a fenfible quantity by infinitely {mall degrees. Time elapfes 
before the body can acquire any fenfible velocity ; and in 
order to acquire the fame fenfible velocity by the ation of 
different forces ating fimilarly, a time muft elapfe inverfely 
proportional to the force. An infinitely {mall force requires 
a finite time for communicating even an infinitely {mall ve- 
locity ; end a finite force, in an infinitely {mall time, com- 
municates only an infinitely {mall velocity ; and if there be 
any kind of motion which changes by infenfible degrees, it 
requires a finite force to prevent this change. ‘Thusa buc- 
ket of water, hanging by a cord lapped round a light and 
eafily moveable cylinder, will run down with a motion uni- 
formly accelerated ; but this motion will be prevented by 
hanging an equal bucket on the other fide, fo as to act with 
a finite force. This force prevents only infinitely {mall ace. 
celcrations. ; 

Now let ALKF (fig. 6.) he the folid nucleus of the 
earth, furrounded by the f{pherical ocean bhdg. Let this 
be raifed to a fpheroid BHDG by the aétion of the moon. 
at M, or in the direction of the axis CM. If all be at reft, 
this {pheroid may have the form precifely competent to its 
equilibrium. But let the nucleus, with its {fpheroidal oceaz, 
have a motion round C in the direGtion AF KL from welt 
to eaft. When the line of water BA is carried into the 
fituation sg infinitely near to BA, it is no longer in equili- 
brio; for s is too elevated, and the part now come to B is 
too much depreffed. There is a force tending to deprefs 
the waters at s, and to raife thofe now at B; but this torce 
is infinitely {mall. It cannot therefore reftore the fhape 
competent to equilibrium till a fenfible time has elapfed; 
therefore the difturbing force of the moon cannot keep the 
fummit of the ocean in the line MC. The force muft be of 
a certain determinate magnitude before it can in an inftant 
undo the inftantaneous effect of the rotation of the waters 
and keep the fummit of the ocean in the fame place. But 
this effe€&t is poffible ; for the depreffion at s neceflary for 
this purpofe is nearly as the diftance from B, being a de- 
preflion, not from a ftraight line, but from a circle defcribed 
with the radius CB. It is therefore an infinitelimal of the 
firft order, and may be reftored in an inftant, or the conti- 
nuation of the depreffion prevented by a certain finite force. 
Therefore there is fome diftance, fuch as By, where the dif- 
turbing force of the moon may have the neceflary intenfity. 
Therefore the {pherical ocean, inftead of being kept conti- 
nually accumulated at B and D, as the waters turn round, 
will be kept accumulated at y andy’, but at a height fome- 
what {maller. It is much in this way that we keep melted 
pitch or other clammy matter from running off from a brufh, 
by continually turning it round, and it hangs protuberant, 
not from the loweft point, but from a point beyond it, in 
the direction of its motion. ‘The faéts are very fimilar. 
The following experiment will illuftrate this completely, and 
is quite a parallel fac. Conceive GDH, the lower half of 
the ellipfe, to.be a fupple heavy rope or chain hanging from 
a roller with a handle. ‘The weight of the rope makes it 
hany in an oblong curve, juft as the force of the moon.railes 
the waters of the ocean. ‘Turn the roller very flowly, and 


the rope, unwinding at one fide and winding up on the other 
fide of the roller; will continue to ferm the fame curve ; 
but turn the roller very brifkly in the diretion FKL, and 
the rope will now hang like the curve wy’ v, confiderably 
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advanced from the perpendicular, fo far, to wit, that the 
force of yravity may be able in an inftant to undo the infi- 
nitely {mall elevation produced by the turning. 

We-are very anxious to have this circumftance clearly 


- conceived, and its truth firmly eftablithed ; becaufe we have 


obferved it to puzzle many perfons not unaccuftomed to 
fuch difcuffions: we therefore hope that our readers, who have 
got over the difficulty, will indulge us while we give yet 
another view of this matter, which leads to the fame conclu- 
fion. 

It is certain that the interval between high and low wa- 
ter is not fufficient for producing all the accumulation ne- 


ceflary for equilibrium’ in an ocean fo very fhallow. The ~ 


horizontal motion neceflary for gathering together fo much 
water along a fhallow fea would be prodigious. Therefore 
it never attains its ‘ull height; and when the waters, already 
raifed to a certain degree, have paffed the fituation imme- 
diately under the moon, they are ftill under the aétion of 
accumulating forces, although thefe forces are now dimi- 
nifhed. ‘hey will contimue rifing, till they have fo far paft 
the moon that their fitaation fubjeéts them to deprefling 
forces. If they have acquired this fituation with an accele- 
yated motion, they will rife ftill farther by their inherent 
motion, till the deprefling forces have deftroyed all their ac- 
celeration, and then they will begin to fink again. It is in 
this way that the nutation of the earth’s axis produces the 
greateft inclination, not when the inclining forces are great- 
eft, but three months after. It is thus that the warmeft 
time of the day is a confiderable while after noon, and that 
the warmett feafon is confiderably after midfummer. ‘The 
warmth increafes till the momentary waite of heat exceeds 
the momentary fupply. We conclude by faying, that it 
may be demonftrated, that, in a fphere fluid to the centre, 
the time of high water cannot be lefs, and may be more, than 
three.lunar hours after the moon’s fouthing. As the depth 
ef the ocean diminifhes, this interval alfo diminifhes. 

It is perhaps impoffible to affign the diftance By at 
which the fummit of the ocean may be kept while the earth 
turns round its axis. We can only fee, that it muft be lefs 
when the accumulating force is greater, and therefore lefs 
in {pring tides than in neap tides; but the difference may 
be infenfible. All this depends on circumftances which we 
are little acquainted with :¢tmany of thefe circumfances are 
local; and the fituation of the fummit of the ocean, with 
refpeét to the moon, may be different in different places. 

Nor have we been able to determine theoretically what 
will be the height of the fummit. 
than the height neceffary for perfect equilibrium. Daniel 
Bernoulli fays, that, after very attentive confideration, he is 
convinced that the height at new or {full moon will be to the 
theoretical height as the cofine of the angle BC y to radius, 


; : Cex 
or that the height at y will be BD X CF 


The refult of all this reafoning is, that we muft always 
fuppofe the fummit of the tide is at a certain diftance eatt- 
ward from the place affigned by the theory. Mr Bernoulli 
concludes, from a very copious comparifon of obfervations 
at different places, that the place of high water is about 20 
degrees to the eaftward of the place, affigned by the theory. 
Therefore the table formerly given will correfpond with ob- 
fervation, if the leading: column of the moon’s elongation 
from the fun be altered accordingly. We have inferted it 
again in this place, with this alteration, and added three co- 
lumns for the times of high water. Thus changed’ it will 
be of great ufe. 

We have now an explanation of the acceleration of the 
neap tides, which fhould happen 6 hours later than the 


fi aag oO 


It will certainly be lefs: 
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{pring tides. They are in fact tides correfponding to pofi- 
tions of the moon, which are 20° more, and not the real 
{pring and neap tides. Thefe do not happen till two days 
after ; and if the really greateft and leaft tides be obferved, 
the leaft will be found 6 hours later than the firft. 


‘8 .|High Water before or after||-p. } : 
bo 8 Moon’s Southin;. Time of High Water. 
2 a Perigee. | M. Dift. | Apogee. || Perigee. |M. Dift. |Apogce. 
018 after22 after,274 after 0.275 
10} 9x do. |riz 14 0.54 
20| 0 do. | o fe) i 1.20 
30| Ox bef. I114 bef. |r4_ bef. 1.46 
40|18 do. |22 ge ae 2.12 
50 |26 Bie! 16908 2.40 
60 |33 40 go 3-10 
70|37% = 45 56 3:44 
80 [385 465 58 4.22 
9o|33z |40x [50 5:09 
100 |22 25 31 6.09 
Ifo] 0 os fe) 7.20 
120|22 after/25 after31 after $.3 
130 |33% afteri4ox 50% 9-30 
140 {385 404 58 10.18 
150/37_ {45 56 10.56 
160 133 40 5° 11.30 
170 |26 31+ 29+ 11.59 
180 {18 22 27> 0.27 


This table is general; and exhibits the time of high wa- 
ter, and their difference {rom thofe of the moon’s fouthing, 
in the open fea, free from all local obftructions. If there- 
fore the time of high water in any. place on the earth’s 
equator (for we have hitherto confidered no other) be dif- 


ferent from this table (fuppofed corre&t), we mult attribute. 


the difference to the diflinguifhing circumftances of the fi- 
tuation. 
water on the day that the moon, fituated at her mean di- 
{tance, changes precifely at noon, at 22 minutes paft noon ; 
becaufe the moon pafles the meridian along with the fun by 
fuppofition. ‘Therefore, to make ule of this table, we mutt 
take the difference between the firft number of the column, 
intitled time of high water, from the time of high water at 


full and change peculiar to any place, and add this to all- 
‘Uhis adapts: the table’ 


the other numbers of that column: 


to the given place. ‘Thus, to know the time of high water 


at Leith when the moon is 50° eaft of the fun, at her mean: 
diftance from the earth, take.22/ from qh. 30’, there-remains - 
Add this to 2h. 48’, and we have 6h. 56’ for the’ 


4.08, 
hour of high water. (The hour of high water at newand full 
moon for Edinburgh is marked 4h. 30’ in Mafkelyne’s ta- 
bles,. but we do not pretend to give it as the exact determi- 
nation. ‘This would: require a feries of accurate obferva~ 
tions. ) 

It is by no means am eafy matter to afcertain the time of 
high water with precifion. 
we may eafily miftake the exact minute. 


float with a long graduated’ rod. 
{mall hole and raifes the float, and the {mallnefs of the hole 
prevents the fudden and irregular farts which waves would 
occafion. 
obferve the height of the: road about half an hour before, 


and wait after high water till the rod’comes again to that: 


The water rifes 


height: take the middle between them. 
6: fenlibly 


Thus every place on the equator fhould have high: 


It:changes-{o very flowly, that’ 
‘The beft-method' 
is to have a pipe with a {mall hole near its bottom, and a: 
The-water getsin by the: 


Inftead of obferving the moment ef high water, - 


Tite,- 


“4 See Mr 
Caflini, 


Mem. Acad. 


Pris, 
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fenfibly half an hour before the top of the tide, and quickly 
changes the height of the rod, fo that we cannot meke a 
great miftake in the time. ise 

Mr Pernoulli has made a very careful comparifon of the 
theory thus corrected, with the great colleGtion of obferva- 
tions preferved in the Depot dela Marine at Brett and 
Rochefort * ; and finds the ¢oincidence very great, and far 
excecding any rule which le had ever feen. Indeed we have 
no rules’ but what are purely empirical, or which fuppofe 


ssa uniferm prog:effion of the tides. 


The heights of the tides are much more affeéted by local 
circumflances. than the regular feries of their times. 
regular {pring tide fhould be te the neap tide in the fame 
proportion in all places; but nothing is more different than 
this proportion. In. fgme places the forinz tide is not 
double of the neap'tide, and in other places it is more than 
quadruple. ‘This prevented Bernoulli from attempting” to 


- fix the proportion of M to S by means of -the heights of 


‘tthe refult cannot be far from the truth. 


the tides. Newton had, however, done it-by the tides at 
Briftol, and made the lunar force almoft five times greater 
than the folar force. “But this was very ill-founded, for the 
reafon now given. ; 

Yet Bernoulli faw, that in all places the tides gradually 
decteafed from the fyzigies to the quadratures. He there- 
fore prefumed, that they decreafed by a fimilar law with 


the theoretical tides, and has given a very ingenious method 


of accommodating the theory to any tides which may be 


‘obferved. Let A be the {pring tide, and B the neap tide 


Then form an M and an 8 from thele, by 
: A+B A—B 

making M = yandS = ; fo that M+S may 
be = A, and M—S = B agreeable to theory. ‘Then with 
this M and § compofe the general tide T, agreeable to the 
conitruction of the problem. We may be perfuaded that 
‘The following 
table is calculated for the three chief diftances of the moon 


in any place. 


- from the earth, 


Height of the Tide. 


Moon in Apogee. 
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Moon in Perizee. | Moon in M, Dilt. 
oS 


js 


Tt .§% ] 


The. 


-place of low water in every part of the earth. 


dil 


O99 A+0,15B 
1,10CA+0,04B 
1,14A-+0,00B 
1,10A+0,048 
0,99 A+0,155 
0,85;A+0,32B 


0,968 


> 


0,13A+1, 12 


{ 
| 
le 


|: 


i7o 


0,88A +0,12B 
097A + 0,035 
| 1,00A +0,0c5 


0,88A +0,12B 
O75A+0,25B 
0,59A+0,415 
| ost14 -~9,59B 
(0,25 A 0,75 B 
| 0,120,888 
0,03A-+0,97B 
0,coA + 1,00B 
0,03A+0,97B 


{ 


13B!0,12A-4+0,88B 


% Fa | 
| wigs) ney 


O,4rA+0,59B 
lo,sgA+0,41°B 
475A +0,25B 


1 
; fay ques 
| 


1o,97A-+-0,03B. 


0,79A+0,08B 
0,87A+0,02B 
0,9@A +0,00B 
0,87A+0,02B 
0,7gA+0,c8B 
0,68A+0,18B 


0,53A+0,290B | 


0,37A+0,41B 
0,23A-+0,533B 
o,11A+0,62B 
0,03A+0,68B 
°o,00A-+0,70B 
0,03A+0,68B 
c,1tA+0,62B 
0,23A-F0,53B 
0,37A+0,41B 
0,5 3A+0,29B 
0,68A+0,18B 


180 0,99 A+0,1 0,79A+0,08B 


088A +0,12B 


Obferve th t this table is correGed for the retardatioa 
arifing from the imertia of the waters. ‘Thus when the 
moon is 20 degrees from the fun, the mean diftance tide is 


‘1,00 A+0,00B, which isthe theoretical tide cerre{ponding 


to conjunction or oppolition, 
j ' 


of a Le 

We have now given in fufficient detail the-phenomena of 
the tides along the equator, when the fun and moon are 
both in the equator, fhewing both their times and their 
magnitude, When we recolle& that all the fe@tions of an 
oblong {pheroid by~a plane pafling through an equatorial 
diameter are ellipfes, and that’ the compound tide is a com- 
bination of two ‘fuch fpheroids, we perceive that every fec- 
tion of it through the centre, and perpendicular to the plane 
i which the {un‘and* moon are fituated, is alfo an ellipfe, 
whofe fhorter axis is the equatorial diameter of a {pring 
tide. ‘This is the greateft depreffion in all fituations of the 
lntninaries ; and the points of greateft depreffion are the 
lower poles of every compound tide. When the luminaries 
are in the equator, thefe lower poles coincide with the poles 
of the earth. The equator, therefore, of every compound 
tide is allo an ellipfe; the whole circumference of which is 
lower than any other fection of this tide, and gives the 
In like 
manner, the fection through the four poles, upper and lower, 
gives the place of high water. ‘thefe two feions are ter- 
reftrial meridians or hour circles, when the luminaries are in 
the equator. ~ 

Hence it follows, that all that we have already faid as to 
the times of high and low water may be applied to every 
place on the {urface of the earth, when the tun and mcori 
are in the equator. But the heights of tide will dimini(k 
as we recede from the equator. ‘The heights mutt be re- 
duced in the proportion of radius to the cofine of the lati- 
tude of the place. But in every other fituation of the fun 
and moon all the circumftances vary exceedingly. It is very 
true, that the determination of the elevation of the waters 
in any place whatever is equally eafy. The difficulty is, 
to exhibit for that place a corneéted view. of the whole tide, 
with the hours of fiood and ebb, and the difference between 
high and-low water. ‘ihis is not indeed difficult ; but the 
procefs by the ordinary rules of fpherical trigonometry is 
tedious. When the fun and moon are not near conjunétion 
or oppofition, the fhape of the ocean refembles a turnip, 
which is flat and net round in its broadeft part. Before 
we can determine with precifion the different phenomena 
in connection, we mutt afcertain the pofition or. attitude of 
this turnip; marking on the furface of the earth both its 
elliptical equators. One of thefe is the plane paffing thro’ 
the fun and moon, and the other is perpendicular to ity 
and marks the place of low water. And we muft mark in 
like manner its firft meridian, which paffes through all the 
four poles, and marks on the furiace of the earth the place 
of high water. ‘The pofition of the greateft fe@tion of this 
compound f{pheroid is frequently much inclined to the earth?’s 
equator; nay, fometimes is at right angles to it, wher 
the moon has-the fame right afcenfion with the fun, but 
a different declination. In thefe cafes the ebb tide on the 
equator is the greateft poffible ; for the lower poles of the 
compound fpheroid are in the equator. Such fituations 
occalion a-very complicated calculus. We muft therefore 
content’ourfelves with a good approximation. ‘ 

And firft, with refpeét to the times of high water. It 
will be fufficient to conceive the fun and moon as always in 
one plane, wiz. the ecliptic. The orbits of the fun and 
moon are never more inclined than 52 degrees. This will 
make very little difference ; tor when the luminaries are 4o 
fituated that the great circle throuzh them, is much inclined 
to the equator, they are then.very near to.each other, and 
the form of the {pheroid is little different from what it 
would be if they were really in conjunétion or oppofition. 
It will therefore be {ufficient to confider the moon in three 
different fituations. : 

1. Inthe equator. The point of higheft water is never fer- 
5 ther 


Tide. 


the fun‘ in perigee. 


fh’ 


ther from the moon than 15°, when the is in apogee and 
Therefore if'a meridian be drawn thro’ 
the’point of hizheft water to the equator, the arch mh of 
fiz. 4. will be reprefented ‘on the equator by another arch 
about 322; of this by reafon of the inclination of the equa- 
tor and ecliptic... ‘Therefore, to have the time of high wa- 
ter, multiply the numbers of the columns which exprefs the 
difference of hizh water and the moon’s fouthing by soo» 
and the produéts give the real difference. 

2. Let’ the’ moon be in her greateft declination. The 
arch of right alcenfion correfponding to md will be had by 
multiplying mA, or the time correfpondinz to it in the 
table, by 4. 

3. When the moon is in a middle fitnation between thefe 
two extremes, the numbers of the table will give the night 


-afcenfion correfponding to m4 without any correction, the 


dilance from the equator compenfating for the obliquity of 
the ecliptic arch mA, 

The time of low water is not fo eafily found; and we 
mut either go through the whole trigonometrical procefs, 
or content ourfelves with a lefs perfect approximation. 
‘Che trigonometrical procefs is not indeed difficult : We 
mutt find the pofition of the plane through the fun and 
moon. <A great circle through the moon perpendicular to 


‘this is the line of high water ; and another perpendicular 


circle cutting this at right angles 1s the circle of low water. 

But it will be abundantly exaét to confider the tide as 
accomparying the moon only. 

Tet NQSE (fig. 7.) be a fe€tion of the terraqueous 
globe, of which N and Svare the north and fouth poles and 
1.0Q the equator. Let the moon be in the dire€tion OM, 
having the declination BQ. Let D be any: place on the 
earth’s furface. Draw'the parallel LDC of latitude. Let 
B’F df be the ocean, formed into a {pheroid, of which b 
is the axis and fF’ the equator. 

As the place D is carried along the parallel CDL by the 
rotation of the earth, it will p2fs in fucceffion through di 
ferent depths of the watery {pheroid. It will have high 
water when at C and T., and low water when it crofes the 
circle FOF. Draw the meridian N dG, and the great cir- 
cle Bdd. The arch GQ, when converted into lunar hours 

each abovt 62 mihutes), gives the duration of the flood 
dc and of the fubfequent ebb cd, which happen while 
the moon is above the horizon; and the arch EG will 
pive the durations of the flood and of the ebb which hap- 
yen when the moon, is below the horizon. It is evidert, 
thet thefe two floods and two ebbs have unequal durations. 
When D is at C it has high water; and the height of the 
tide is CC’. For the fpheroid is. fuppofed to. tonch the 
fphere on the equator f OF, fo that of CC’ is the difference 
between high and low water. At L the height of the tide 
is LL’; and if we defcribe the circle LN g, C’g is the dif- 
ference of thefe high waters, or of thefe tides. 

Hence it appears, that the two tides of one lunar day 
may be confiderably different, and it is proper to diftingwifh 
them by. different names. -We {hall call that a /uperior tide 
which happens when the moon is above the horizon during 
high water. ‘Che other may be called the inferior tide. 
The duration of the fuperior tide is meafured by 2 4Q_, 
and that of the inferior tide by 2 EG, and 4 GO meafures 
the difference between the whole duration of a {uperior and 
ef an inferior tide. 

From this conftru€@ion we may learn in ceneral,.1. When 
the moon has uo declination, the durations and alfo the 
heizhts of the {uperior and inferior tides are equal in al 
parts of the world. For in this cafe the tide equator fF 
coincides with the meridian NOS, and the poles B’ 0’ of the 
watery {pheroid are on the earth’s equator, 


Ge aa 


oe 7 .D 

>. When the moon has declination, the duration and alfo 
the height of a fuperior tide at any place is greater than 
that of the inferior; or is lefs than it, according as the 
moon’s declination and thé latitude of the place are of the 
fame or oppofite names. 

This is an important circumflance. 
pens that the inferior tide is found the zreateft when it 
{ould be the leat; which is particularly the cafe at the 
Nore, ‘This fhows, without further reafoning, that the tide 
at the Nore is only a branch of the regular tice. The re- 
gular tide comes in between Scotland and the continent 5 
and after travelling alonz the coaf reaches the Thames, 
while the regular tide is juft coming in again between Scot- 
land and the continent. 


It frequently hap- « 


3. Lf the moon’s declination is equal to the colatitude of » 


the place, or exceeds it, there will be only one tide in a lu- 
nar day. It will be a fuperior or an inferior tide, accord- 
ing as the deciination of the moon and the latitude of the 
place are of the fame or-oppofite kinds. For the equator of 
the tide cuts the meridian in fand F. ‘Therefore a place 
which moves in the parallel cf has high water when at c, 
and 12 lunar hours afterwards, has low water when at f. 
And any place & which is ftilf neayer to the pole N has 
high water when at 4, and ‘12 lunar hours afterwards has 
low water at m. ‘Therefore, as the moon’s declination ex- 


‘tends to 30% all places farther north or fouth than the la- 


titude.60° will fometimes have. only one tide in a lunar 
day 

4. The fine of the arch GO, which meafures 7th of the 
difference between the duration of a fuperior and inferior 
tide, is = tan. lat. X tan. decl. For in the Spherical tri- 
angle dOG 

Rad : cotan. dOG =: tan. dG: fin. GO, and 

Sin. GQ = tana. d OQ X tan. dG, =-tan. decl. tan. lat. 

Tfence we fee, that the difference of the durations of the 
fuperior and inferior tides of the fame day increafe both with 
the moon’s declination and with the latitude of the place. 

The different fituations of the moon and of the place of 
obfervation affect the heights of the tides no lefs remarkably. 
When the point-D comes under the meridian NB ‘in which 
the moon is fituated, there is a {uperior high water, and 
the height of the tide above. the low water of that day is 


CC’. When D is at L, the height of the inferior tide is 
TT... The elévation above the infcribed fphere is M 


cof.2 y, y being the zenith diltance of the moon at the place 
of oblervation. “Uherefore at high water, which by the 
theory is in the place dire&ly under the moon, the height 


of the tide is.as the {quare of the cofine of the moon’s zenith ~ 


er nadir diftance. 

Hence we derive a confru&tion which folves all qneftions 
relating to the height of the tides with great facility, free 
from all the intricacy and ambiguities of-the algebraic‘ana- 
lyfis employed by Bernoulli. 


* With the radius: CQ = M (the elevation’ produced by 


‘ 


the moon above the inferibed fphere) deferibe the circle p- - 


QPE (fig. 8.) to reprefent a meridian, of which P and p 
are the poles, and EQ the equator. Bile&t CP in O;. and 
round © deferibe the circle PBCD. - Let M’be the place 
over which the moon is vertical, and.Z be the: place of ob- 
fervation. MQ is the moon's declination, and ZQ is the 
latitude of. the place. Draw MCm, ZCN, cutting. the 
{mall circle in A ana B. Draw AGi perpendicular to CP, 
and draw CLz, which will cut off awarch Eu = QM. MZ 
and uN are the moon’s zenith aud nadir diltances. Draw 
the diameter BD, and the perpendiculars IK, GH, and AY. 
Alfo draw OA, PA, Alb, 1D’ 
Then DF is th: fuperior tide, DK is the inferior tide, 
and DH is the arithmetical mean tide. 
For 


ermy—mr Alfo the angles IDB, « CN, are equal, being 


| , ty 
For the angles BCA, BDA, ftanding on BA, are equal. 


fuppleinents 
of the anzle ICB. Therefore, if BD be made radius, DA 
and Dl are the fines of the zenith and nadir diftances of 
the moon. 

But BD: DA=DA:DF. Therefore DF =Mx 
cof. y, =the height Z x of the fuperior tide. Alfo DK 
= M- cof. 7 y', = the height 2 n’ of the inferior tide. 

Alfo, becaufe IA is bife€@ted in G, KF is bife&ed in H, 
and DH= sate = the medium tide. 

Let us trace the relation of the confequences of the va- 
rious pofitions of Z and M, as we formerly confidered the 
refults of the various fituations of the fun and moen. 

Firft, then, let Z retain its place, and let M gradually 
approach it frem the equator. When M is in the equator, 
A and I coincide with C, and the three points F, K, and 
H, coincide in 2. 

‘is M approaches to Z, A and I approach to B and D; 
DF increafes, and DK diminifhes. The fuperior or inferior 
tide is greateft when the moon is in M or in N; and DF 
is then =M. As the moon paffes to the northward of the 
place, the fuperior and inferior tides both diminith till I 
comes to D; at which time MQ is equal to ZP, and there 
is no inferior tide.’ This however connot happen if x P is 
greater than 30°, becaufe the moon never goes farther 
from the equator. M full going north, we have again a 
perpendicular from I on BD, but below I, indicating that 
the inferior tide, now meafured by DK, belongs to the he- 
mifpheroid next the moon. Alfo, as M advances from the 
equator northward, DH diminifhes continually. Firft, while 
H lies between O and B, becaufe G approaches O; and 
a‘terwards, when G is above O and H lies between O and 
D. It is otherwife, however, if ZQ is greater than 45°; 
for then DB is inclined to EQ the other way, and DH in- 
creafes as the point G rifes. 

In the next-place, let M retain its pofition, and Z pro- 
ceed along the meridian. 

Let us begin at the equator, or fuppofe Q the place of 
obfervation. BD then coincides with CP, and the three 
lines DF, DK, and DH, all coincide with PG, denoting 
the two equal tides Q g and Ee and their medium, equal 
to either. As Z goes northward from Q, BOD detaches 
itfelf from COP; the line DF increafes, while DK and 
DH diminifh. When Z has come to M, F and B coincide 
with A, and DK and DH are ftill more dimizifhed. When 
Z paffes M, all the three lines DF, DK, and DH, conti- 
nue to diminifh. When Z comes to latitude 45°, DB is 
parallel to LA and EQ, and the point H coincides with 
QO. ‘Lhis fituation of Z has the peculiar property that DH 
{now DO) is the fame, whatever be the declination of the 
moon. For TA being always parallel to DB, OK and OF 
will be equal, and DO will be half of DK and DF however 
they may vary. ‘When Z gets fo far north that Z'P-is 
= MQ, the diameter 4d falls on I; fo that dé vanifhes, and 
we have only df. And when Z goes fill farther north, dé 
_ appears on the ather fide of I. When Z arrives at the pole, 
BD again coincides with PC, D with C, and DF, DK, and 
DH, coincide with CG. 

Thefe variations of the points F, K, and H, indicate the 
following phenomena. 

1, Che greateft tides happen when the moon is in the 
zenith or nadir of the place of obfervation: for then the 
point B coincides with A, and DF becomes DB; that.is, 
= M, indicating the full tide BB’. 

z. When the moon is in the equator, the fuperior and in- 
ferior tides have equal heights, = M*cof.* lat. For then 
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A and I coincide with C, and the points F and K-coincide 
in ft, and Diis = DB: cof.2 BDC, = M°éof,? lat. 

3. If the place of obfervation is in the equator, the in- 
ferior and funerior. tides are again equal, whatever is the 
moon’s declination : ‘For then B coincides with C, and the 
points I, K, and H, coincide with G; and PG = PC : cof? 
APG, = M* coi.’ decl. moon. 

4. The fuperior tides are greater or le{s than the inferior 
tides according as the latitude and declination are of the 
fame or of oppofite names. For by making Q¢=Q4Z, and 
drawing ¢ Ca, cutting the fmall circle in 4, we fee that the 
figure is reverfed. ‘The difference between the fuperior and 
inferior tides is KF, or IA X cofin. of the angle tormed by 
ITA and DB; that is, of the angle BD 4, which is the com- 
plemest of twice ZQ ; becaufe BOC = 2ZCQ. NowIA 
is 2 GA, = 20A° fin. 2MQ = PC: fin. 2 MQ, = M- fin. 
2decl. Therefore the difference of the fuperior and infe- 
rior tides is M < fin. 2 declin. fin. 2 lat. 

5- If the colatitude be equal to the declination, or lefs 


than it, there will be no inferior tide, or no fuperior tide, ace 


cording as the latitude of the place and declination of the 
moon are of the fame or oppofite names. 

For when PZ = MQ, D coincides with I, and IK va- 
nifhes. When PZ is lefs than MQ , the point D is between 
C and I, and the point Z never paffes through the equator 
of the watery {pheroid ; and the low water of its only tide 
is really the fummit of the inferior tide. 

6. At the pole there is no daily tide: but there are two 
monthly tides = M° fia.” declin. and it is low water when 
the moon is in the equator. 

7. The medium tide, reprefented by DH, is = Mx 


1 + cof, 2 lat. X cof. 2 a For DH = DO + OH. - 


2 
Now OH is equal to OG X cof. GOH = OG : cof. 2ZQ. 
And OG =OA+° cof. GOA, = OA‘ cof. 2 MQ. There- 
fore OH = OA ‘cof. 2 ZQ: cof. 2 MQ. Therefore DH 
= OA +0A ‘cof. 2ZQ: cof. 2 MRD: ee 


M yet Pek 2 cot Let this for the future 
2 


be called m. 

N. B. The moon’s declination never exceeds 30°. There- 
fore cof. 2 MQ is always a pofitive quantity, and never lefs 
than 4, which is the cofine of 60°. While the latitude is 
lefs than 45°, cof. 2 lat. is alfo a pofitive quantity. When it is 
precifely 45° the cofine of its doubleis 0; and when it is greater 
than 4.5, the cofine of its double is negative. Hence we fee, 

1. That the medium tides are equally affetted by the 
northern and fouthern declinations of the moon. 

z. Ifthe latitude of the place is 45°, the medium tide 
is always } M. ‘This is the reafon why the tides along the 
coats of France and Spain are fo little affe€ted by the de- 
clination of the moon. 

3. If the latitude is lefs than 45°, the mean tides increafe 
as the moon’s declination diminifhes. ‘lhe contrary hap- 
pens if ZQ is greater than 45°. For DH increafes or di- 
minifhes while the point G feparates from C according as 
the angle COD is greater or lefs than COB; that is, ac- 
cording as PCZ is greater or lefs than ZCQ. 

4. When Z is in the equator, H coincides with G, and 
the effet of the moon’s declination on the height of the 
tides is the moft fenfible. The mean tide is then = M 
t + cof. 2MQ_ 

2 

All that we have now faid may be faid of the folar tide, 
putting S in place of M. 

Alfo the fame things hold true of {pring tides, putting 
M-+S in place of M. 


But, 


b 'Tide. 
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But in order to alcertain the effeéts of declination and 


‘Jatitude on other tides, we mutt make a much more com- 


plicated conftruction, even tho’ we fuppofe both luminaries 
in the ecliptic. or in this cafe the two depreffed poles of 
the watery {pheroid are not in the poles of the earth; and 
therefore the fe€tions of the ocean, made by meridians, are 
by no means ellipfes. : 

In a neap tide, the moon is vertical at B (fig. 7. or 8.), 
and the fun at fome point of fF, 90° from B. If O be 
this point, the conftruction for the heights of the tides may 
be made by adding to both the fuperior and inferior tides 
for any point D, the quantity M+S—D/F or DK X 
fin.*dO,= M + S —tide X pane oe as is evident. 

But if the fun be vertical at d, d will be the higheft part 
of the circle f OF, and no correction is neceflary. But in 
this cafe the circle of high water will be inclined to the me- 
ridian in an angle equal to d BO (fig. 4.), and neither the 
times nor elevations of high water will be properly afcertained, 
and the error in time may be confiderable in high latitudes. 

The inaccuracies are not fo great in intermediate tides, 
and refpe&t chiefly the time of high water and the height of 
low water. 

The exa&t computation is very tedious and peculiar, fo 
that it is hardly poffible to give any account of a regular 
progrefs of phenomena; and all we can do is, to afcertain 
the precife heights of detached points. For which rea(fons, 
we muft content ourfelves with the conftru€tion already i- 
ven. It is the exa€t geometrical expreffion of Bernoulli’s 
analyfis, and its confequences now related contain all that he 
has inveftigated. We may accommodate it very nearly to the 
real {tate of things, by fuppofing PC equal, not to CO of 
fig. 4. but to MS, exhibiting the whole compound tide. 
And the point B, inftead of reprefenting the moon’s place, 
muft reprefent the place of high water, 

Thus have we obtained a general, though not very accu- 
rate, view of the phenomena which muft take place in dif- 
ferent latitudes and in different declinations of the fun! and 
moon, provided that the phyfical theory which determines 
the form and pofition of the watery {pheroid be juft. We 
have'only to compute, by a very fimple procefs of fpherical 
trigonometry, the place of the pole of this fpheroid. The 
fecond conftrudtion, in fig. 8. fhows’us all the circumftances 
of the time and height of high water at any point. It will 
be recolle&ted, that in computing this place of the pole, the 
anticipation of 20 degrees, arifing from the inertia of the 
waters, muft be attended to. 

Were we to inftitute a comparifon of this theory with 
obfervation, without farther confideration, we fhould ftill 
find it unfavourable, partly in refpeét of the heights of the 
tides, and more remarkably in refpect of the time of low 
water. We mutt again confider the effects of the inertia of 
the waters, and recolleé&, that a regular theoretical tide dif- 
fers very little in its progrefs from the motion of a wave. 
‘Even along the free ocean, its motion much refembles 
that of any other wave. All waves are propagated by an of- 
cillatory motion of the waters, precifely fimilar to that of 
a pendulum. It is well known, that if a pendulum receive 
a {mall impulfe in the time of every defcent, its vibrations 
may be increafed to infinity. Did the fucceffive aGtions of 
the fun or moon juft keep time with the natural propaga- 
tion of the tides, or the natural ofcillations of the waters, 
the tides would alfo augment to infinity: But there is an 
infinite odds againft this exaét adjuftment. It is much more 
probable that the aétion of to-day interrupts or checks the 
ofcillation preduced by yefterday’s ation, and that the mo- 
tion which we perceive in this day’s tide is what remains, 
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and is compounded with the aétion of to.day. This being Tide. 


se , 


the cafe, we fhould expe¢t that the nature of any tide will 
depend much on the nature of the preceding tide. 'There- 
fore we fhould expeét that the fuperior and inferior tides of 
the fame day will be more‘ neas'y equal than the theory de. 
termines. ‘Uhe whole courfe of obfervation confirms this. 
In latitude 45°, the fuperior and inferior tides of one day 
may differ in the proportion of 2} to 1, and the tides cor- 
refponding to the greateft and leaft declinations of the moon 
may differ nearly as much. But the difference of the fu- 
perior and inferior tides, as they occur in the lift of Obfer- 
vations at Rochefort, is not the third part of this, and the 
changes made by the moon’s declination is not above one- 
half. Therefore we fhall come much nearer the true mea- 
{ure of a {pring tide, by taking the arithmetical mean, than 
by taking either the fuperior or inferior. 

We fhould expect lefs deviation from the theory in the 
gradual diminution of the tides from {pring tide to neap 
tide, and in the gradual changes of the medium tide by the 
declination of the moon; becaufe the fucceffive changes are 
very {mall ; and when they change in kind, that is, diminifh 
after having for fome time augmented, the change is by in- 
fenfible degrees, This is moft accurately confirmed by ob- 
fervation. ‘The vaft colleétion made by Caffini of the Ob- 
fervations at Brett being examined by Bernoulli, and the 
medium of the two tides in one day being taken for the tide 
of that day, he found fuch an agreement between the pro- 
greflion of thefe medium tides and the progreflion of the 
lines MS of fig. 4. that the one feemed to be calculated 
by the other. He found no lefs agreement in the changes 
of the medium tides by the moon’s declination. 

In like manner, the changes produced by the different di- 
ftances of the moon from the earth, were found abundantly 
conformable to the theory, although not fo exaét as the 
other. This difference or inferiority is eafily accounted for : 
When the moon changes in her mean diftance, one of the 
neap tides is uncommonly fmall, and therefore the fucceffive 
diminutions are very great, and one tide fenfibly affects 
another. The fame circumftance operates when the changes 
in apogee, by reafon of a very large {pring tide. And the 
changes cerrefponding both tothe fun’s diftance from the 
earth and his declination agreed almoft exaétly. 


All thefe things confidered together, we have abundant 


reafon to conclude, that not only the theory itfelf is juft in 


principle (a thing which no intelligent naturalift can doubt), 


but alfo that the data which are aflumed in the application 
are properly chofen; that is, that the proportion of 2 to 
5 is very nearly the true proportion of the mean folar and 
lunar forces. If we now compute the medium tide for any 
place in fucceffion, from {pring tide to neap tide, and {till 
more, if we compute the feries of times of their occurrence, 
we fhall find as great an agreement as can be defired. Not 
but that there are many irregularities; but thefe are evi- 
dently fo anomalous, that we can afcribe them to nothing 
but circumftances which are purely local. 

This general rule of computation muft be formed in the 
folowing manner : 

The {pring tide, according to theory, being called A, 
and the neap tide B, recolleét that the {pring tide, according 
to the regular theory, is meafured by M+ S. Recolle& 
alfo, that when the lunar tide only is confidered, the fupe- 
rior {pring tide is M X fin, ZM (fig. 8). But when 
we confider the action of two adjoining tides on each 
other, we find it fafer to take the medium of the fupe- 
rior and inferior tides for the meafure; and this is M xX 


re 


. Let this be calledm. This 
being 


owed 
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being totally the effe& of M_ as modified by latitude and 
declination, may be taken as its proper meafure, by which 
we are to calculate the other tides of the monthly {feries 
from Spring tide to neap tide. 

In like manner, we muft compute a value for S, as moe 
dified by declination and latitude ; call this s. ‘Then fay, 

7 gf : 
M+S:A=m+s:AX RES 

This fourth proportional will give the ipring tide as 
modified for the given déclination of the luminaries, and the 
latitude of the place. 

Now regolle¢t, that the medium tide, when the lumina- 
ries are inthe equator, is A Xcof.*lat. Therefore let 
F be the {pring tide ob/erved at any place when the lumi- 
naries are in the equator ; and let this be the medium of a 
great many obfervations made in thefe circumftances. ‘This 
gives A cof.* lat. (as modified by the peculiar circzm- 


ftances of the place) = F. Therefore the fourth propor- 
m mat ee 
tional now given changes to FX . [lat And 
co . . 


SE 
a fimilar fubftitute for B is G X —=—= hh cohtiat.. 


Laftly, To accommodate our formule to every diftance of 
the earth from the fun and moon, let D and 4 be the mean 
diftances of the funeand moon, and d and @ their diftances 
at the given time; and then the two fubftitutes become 

a ee Mae 
~ d339°(M-+S8)_ M + 8) cof? lat. 
A3d*M—??D*S PAB SiN 
“gist(M—— sy *O*% (M8) colt lat. 

The half jum of thefe two quantities will be the MC, 
and their half difference wil! be the SC, of fig. 4. with which 
we may now operate, in order to find the tide for any other 
day of the menftrual feries, by means of the elongation a of 


the moon from the fun; that is, we mult fay MC+CS: 


tb 
MC — CS =tan.a: ~, and-y = 
ae= 


aE Aa 


tan.6; then x = x 


b 
. And MS, the height of the tide, is MC X cof. 2 y 
+CS X cof. 2 x. 


Sucu is the general theory of the tides, deduced from 
the principle of univerial gravitation, and adjufted to that 
proportion of the folar and lunar forces which is moft con. 
fiftent with other celeflial phenomena.. The comparifon of 
the greatet and leat daily retardations of the tides was 
with great judgment preferred to the proportion of fpring 
and neap tides, fele€ted by Sir I{faac Newton for this pur- 
pofe. ‘This proportion muft depend on many local circum- 
flances. When a wave or tide comes to the mouths of two 
rivers, and fends a tide up each, and another tide of half the 
magnitude comes a fortnight afcer ; the proportion of tides 
fent up to any given places of thefe rivers may be extremely 
different. Nay, the proportion of tides fent up to two di- 


~ ftant places ot the fame river can hardly be the fame; nor 


are they the fame in any river that we know. It can be 
demonttrated, in the ftriCteft manner, that the farther we 
go up the river, where the declivity is greater, the neap tide 
will be fmaller in pfoportion to the {pring tide. But it 
does not appear that the time of fucceflion of the different 
tides will be much affeéted by local circumftances. The 
tide of the fecond day of the moon being very little lefs 
than that of the firft, will be nearly as much retarded, and 
the intervals between their arrivals cannot be very different 
from the real intervals of the undiflurbed tides ; according- 
Jy, the fucceffion of the higheft to the hizghef but one is 
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found te be the fame in all places, when not difturbed by 
different winds, In like manner, the fucceffion of the loweit 
and the loweft but one is found equally invariable; and the 
higheft and the loweft tides obferved in any place muff be 
accounted the {pring and neap tides of that place, whether 
they happen on the day of full and half moon or not. Nay, 
we can fee here the explanation of a general deviation of 
the theory which we formerly noticed. A low tide, being 
lefs able to overcome obftructions, will be fooner ftopped, 

and the neap tides fhould happen a little earlier than by the 
undifturbed theory. 

With all thefe correétions, the theory now delivered will 
be found to correfpond, with obfervation, with all the ex. 
acinels that we can reafonably expect. We had an oppor. 
tunity of comparing it with the phenomena in a place where 
they are very fingular, viz. in the harbour of Bifleftedt in 
Iceland. ‘The equator of the watery {pheroid frequently 
paffes through the neighbourhood of this place, in a variety 
of pofitiens with refpeé to its parallel of diurnal revolution, 
and the differences of fuperior and inferior tides are moft 
remarkable and various. We found a wonderful conformity 
to the moft diverlified circumftances of the theory. 

There is a period of 18 years, refpecting the tides in 
Tceland, taken notice of by the ancient Saxons ; but it is not 
diftinGtly defcribed. Now this is the period of the moon’s 
nodes, and of the greatelt and leat joclinatiah of her orbit 
to the equator. It is therefore the period of the pofitions 
of the equator. of the tides which ranges round thus ifland, 
and very fenfibly affects them. 

Hitherto we have fuppofed the tides to be formed on 
an ocean completely covering the earth. Let us fee how 
thofe may be determined which happen in a {mall and cons 
fined fea, fuch as the Cafpian or the Black Sea. ‘he de- 
termination in this cafe is very imple. As no fupply of 
water is fuppofed to come into the’bafon, it is fufceptible of 
a tide only by finking at one end and rifing at the other. 
This may be illuftrated by fig. 6. where Cs, Cy, are two 
perpendicular planes bounding a {mall portion of the natu- 
ral ocean. ‘lhe water will Gnk at z and rife at x, and form 
a furface of r parallel to the equilibrated furface ys. It is 
evident that there will be high water, or the greateft pof- 
fible rife at r, when the bafon comes to that polition where 
the tangent is moft of all inclined to the diamater. This 
will be when the angle CB i is 45. nearly, and therefore 
three lunar hours alter the moon’s fouthing ; at the fame 
time, it will be low water at the other end. It is plain that 
the rife and fall mufl be exceedingly {mall, and that there 
will be no change in the middle. ‘Ihe tides of this kind in. 
the Cafpian Ga in latitude 45°, whofe extent in longitude 
does not exceed eight degrees, are not above feven inches 5 
a quantity fo fmall, that a flight breeze of wind is fafficient 
to check it, and even to produce a rife of the waters in the 
oppotite direétion. We have not met with any accounts of 
a tide being obferved in this fea. 

It fhould be much greater, though ftill very fmall, in the 
Mediterranean Sea. Accordingly, tides are obferved there, 
but ftill more remarkably in the Adriatic, for a reafon which 
will be given by and by. We do not know that tides. 
have been obferved in the great lakes of North America. 
Thefe tides, though {mall, fhould be very regular. 

Should there be another great bafon in the neighbours 
hood of z x, lying eaft or weft of it, we fhould obferve a 
curious phenomenon. It would be low water’on one fide of 
the fhore 2 when it is high water on the other hde of this 
partition. It the tides in the Euxine and Cafpian Seas, or 
in the American lakes which are near each other, could be 
obferved, this phenomenon fhould appear, and would be one 
of the prettielt examples of univerlal gravitation that. can 
be 
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be conceived. Something like it is to be feen at Gibraltar. 
It is high water on the eaft fide of the rock about 10 
o’clock at full and change, and it is high water on the well 
fide, not a mile diftant, at 12. This difference is per- 
haps the chief cawfe of the fingular current which is ob- 
ferved in the Straits mouth. There are three currents 


‘obferved at the fame time, which change their directions 


every 12 hours, ‘The {mall tide of the Mediterranean pro- 
ceeds along the Barbary fhore, which is very uniform all 
the way from Egypt, with tolerable regularity. But along 
the northern fide, where it is greatly ob{tructed by Italy, 
the iflands, and the eaft coaft of Spain, it fets very irregu- 


‘larly ; and the perceptible high water on the Spanifh coatt 


differs four hours from that of the fouthern coaft. ‘Thus it 


happens, that one tide ranges round Europa point, and ano- 
ther along the fhore near Ceuta, and there is a third current 


in the middle different from both. Its general direétion is 
from the Atlantic Ocean into the Mediterranean Sea, but 
it fometimes comes out when the ebb tide in the Atlantic 
is confiderable. 

Suppofe the moon over the middle of the Mediterranean. 
The furface of the fea will be level, and it will be half tide 
at both ends, and therefore within the Straits of Gibral- 
tar. But without the Straits it is within half an hour of 
high water. Therefore there will be a current fetting ia 
from the Atlantic. About three and an half hours after, 
it is high water within and half ebb without. The cur- 
rent now fets out from the Mediterranean. ‘Three hours 
later,- it is low water without the Straits and half ebb 
within; therefore the current has been fetting out all this 
while. Three hours later, it is half flood without the 
Straits and low water within, and the current is again {et- 
ting in, &c. 

Were the earth fluid to the centre, the only fenfible mo- 
tion of the waters would be up and down, like the waves 
on the open ocean, which are not brufhed along by ftrong 
gales. But the fhallownefs of the channel niakes a horizon- 
tal motion neceflary, that water may be fupplied to form 
the accumulation of the tide. When this is formed on a 
flat fhelving coaft, the water muft flow in and out, on the 
flats and fands, while it rifes and falls. 'lhefe horizontal 
motions muft be greatly modified by the channel or bed 
along which they move. When the channel contraéts along 
the line of flowing water, the wave, as it moves up the 
channel, and is checked by the narrowing fhores, muft be 
reflected back, and keep a-top of the waters {till flowing in 
underneath. ‘Thus it may rife higher in thefe narrow feas 
than in the open ocean. This may ferve to explain a little 
the great tides which happen on fome coafts, fuch as the 
coaft of Normandy. At St Malo the flood frequently rifes 
50 feet. But we cannot give any thing like a full or fa- 
tis‘actory account of thefe fingularities. In the Bay of 
Fundy, and particularly at Annapolis Royal, the water 
fometimes rifes above 100 feet, ‘This feems quite inexpli- 
cable by any force of the fun and moon, which cannot raife 
the waters of the free ocean more than eight feet. "Thefe 
great floods are unqueftionably owing to the proper timing 
of certain ofcillations or currents adjoining, by which they 
unite, and form one of great force. Such violent motions 
of water are frequently feen on a {mall fcale in the motions 
of brooks and rivers; but we are too little acquainted with 
hydraulics to explain them with any precifion. 


_ Ws have feen that there is an ofcillation of waters form- 
ed under the fun and moon ; 3 and that in confequence of the 
rotation of the earth, the inertia and the want of perfect 
fluidity of the waters, and obftructions in the channel, this 


@ccumulation never reaches the place where it would finally 


Lee 


fettle if the earth did not turn round its axis. 
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The confe- 
quence of this mult be a general current of the waters from 
ealt to weft. ‘This may be feen in another way. The 
moon in her erbit round the earth has her gravity to the 
earth diminifhed by the fun’s difturbing force, and therefore 
moves in an orbit lefs incurvated than fhe would defcribe in- 
dependent of the fun’s action. She therefore employs a 
longer time. If the moon were fo near the earth as almott 
to touch it, the fame thing would happen. ‘i'herefore fup- 
pofe the moon turning round the earth, almof in ¢ontact 
with the equator, with her natural undifturbed periodic 
time, and that the earth is revolving round its axis in the 
fame time, the moon would remain continually above the 
fame {pot of the earth’s furface ({uppofe the city of Quito), 
and a {peCtator in another planet would fee the moon al- 
ways covering the fame fpot. Now let the funa&. This 
will not affe@ the rotation of the earth, becaufe the ation 
on one part is exaétly balanced by thé aétion on another. 
But it will affe& the moon. It will move more flowly 
round the earth’s centre, and at a greater diftance. It will 
be left behind by the city of Quito, which it formerly co: 
vered. And asthe earth moves round from weft to eat, 
the moon, moving more flowly, will have a motion to the 
weft with refpeét to Quito. In like manner, every particle 
of water has its gravity diminifhed, and its diurnal motion 
retarded ; and hence arifes a general motion er current from 
eaft ty wells This is very diftin@ly perceived in the At- 
lantic and Pacific Oceans. It comes round the Cape of 
Good Hope, ranges along the coaft of Africa, and then fets 
direly over to America, where it meets a fimilar ftream 
which comes in by the north of Europe. Meeting the 
fhores of America, it is deflected both to the fowth along 
the coaft of Brazil, and to the north along the North A- 
merican fhores, ‘where it forms what ts called the Gulf 
Stream, becaufe it comes from the Gulf of Mexico. ‘this 
motion is indeed very flow, this being fufficient for the ac- 
cumulation of feven or eight feet on the deep ocean ; but 
it is not altogether infenfible. 

We may expect differences in the appearances on the 
weftern fhores of Europe and Africa, and on the weftern 
fhore of America, from the appearances on the eaftern 
coafts of America and of fons for the general current 
obftructs the waters from the weftern fhores, and fends them 
to the ealtern thoves. Alfo when we compare the wide 
opening of the northern extremity of the Atlantic Ocean 
with the narrow opening between Kamtfchatka and Ame- 
rica, we fhould expe& differences between the appearances 
on the weft coafts of Europe and of America. ‘The obfer- 
vations made during the circumnavigations of Captain Cook 
and others fhow a remarkable difference. All along the 
weft coaft of North America the inferior tide is very tris 
fling, and frequently is not perceived. 

In the very fame manner, the difturbing forces of the fun 
and moon form a tide in the fluid air which furrounds this 
globe, confifting of an elevation and depreffion, which move 
gradually from eaft to weft. Neither does this tide ever at- 
tain that pofition with refpeét to the difturbing planets 
which it would do were the earth at relt on its axis. Hence 
arifes a motion of the whole air from eaft to weft ; and this 
is the principal caufe of the trade-winds. ‘hey are a little 
accelerated by being heated, and therefore expanding. They 
expand more to the weftward than in the oppofite direction, 
becaufe the air expands on that fide into air, which is now 
cooling and contraéting. ‘I’hele winds very evidently fol- 
low the fun’s motion, tending more to the fouth or north as 


he goes fouth or north. Were this:motion confiderably af- 
fected by the expanfion of heated air, we fhould find tke 
air rather coming northward and fouthward from the torrid 
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repeat it, it is almoft folely produced by the aerial tide, and 
is neceffary for the very formation of this tide. We cannot 
perceive the accumulation. It cannot affeé the barometer, 
as many think, becaufe, though the air becomes deeper, it 
becomes deeper only becaufe it is made lighter by the gra- 
vitation to the fun. 
of the barometer, we imagine that it prefles lefs; becaufe, 
like the ocean, it never attains the height to which it 
tends. It remains always too low for equilibrium, and 
therefore it fhould prefs with lefs force on the ciftern of a 
barometer. 

‘ There is an appearance precifely fimilar to this in the 
planet Jupiter. He is furrounded by an atmofphere which 
18 arranged in zones or belts, probably owing to climate dif- 
ferences of the different latitudes, by which each feems to 
have a different kind of fky. Something like this will ap- 
pear to a fpectator in the moon looking at this earth. The 
general weather and appearance of the fky is confiderably 
different in the torrid and temperate zones. Jupiter’s belts 
are not of a conitant fhape and colour; but there often ap- 
pear large {pots or traéts of cloud, which retain their fhape 
during feveral revolutions of Jupiter round his axis. ‘l’o 
judge of his rotation by one of thefe, we fhould fay that he 
turns round in 9.55. ‘There is alfo a brighter {pot which 
is frequently feen, occupying one certain fituation on the 
body of Jupiter. This is furely adherent to his body, and 
is either a bright coloured country, or perhaps a tract of 
clouds hovering over fome volcano. Ths {pot turns round in 
9.514. And thus there is a general current in his atmo- 
Sphere from eaft to weit. 

Both the motion of the air and of the water tend to di- 
rainifh the rotation of the earth round its axis: for they 
move flower than the earth, becaufe they are retarded by 
the luminaries. ‘They muft communicate this retardation 
to the earth, and muft take from it a quantity of motion 
precifely equal to what they want, in order to make up the 
equilibrated tide. In all probability this retardation is com- 
penfated by other caufes; for no retardation can be ob- 


ferved. This would have altered the length of the year. 


fince the time of Hipparchus, giving it a fmaller number of 
days. We fee caufes of compenfation. The continual wafh- 
ing down of foil from the elevated parts of the earth muft 
produce this effeét, by communicating to the valley on which 


it is brought to reft the excefs. of diurnal velocity which it 


had on the mountain top. 

While we were employed on this article, a book was put 
into our hands called Studies of Nature, by a Mr Saint 
Pierre. This author feouts the Newtonian theory of the 
tides, as erroneous in principle, and as quite infufficient for 
explaining the phenomena; and he afcribes all pheno- 
mena of the tides to the liquefa€tion of the ices and fnows 
of the circumpolar regions, and the greater length of the po- 
lar than of the equatorial axis of the earth. He is a man 
of whom we wifh to fpeak with refpe@, for his conftant at- 
tention to final caufes,, and the proof thence refulting of 
the wifdom and goodnefs of God. For this he is entitled 
to the greater praife, that it required no fmall degree of for- 
titude to refift the influence of national example, and to re- 
tain his piety in the midft of a people who have drunk the 
very dregs of the atheifm of ancient Greece. ‘Thisis a {pe- 
cies of merit rarely to be met with in a Frenchman of the 
prefent day ; but as a philofopher, M. de St Pierre can lay 
claim to no other merit except that of having collected ma- 
ny important facts. The argument which he employs to 
prove that the earth is a prolate {pheroid, is a direét demon- 
flration of the truth of the contrary opinion ; and the melt- 
ing of the ice and fnows at the poles cannot produce the 
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{malleft motion in the waters. Were there even ro times 
more ice and {now floating on the northern fea than there 
is, and were it all to melt in one minute, there would be no: 
flux from it; for it would only fill up the fpace which it 
formerly occupied in the water. Of this any perfon will 
be convinced, who fhall put a handful of fnow fqueezed 
hard into a jar of water, and note the exa¢t height of the 
water. Let the {now melt, and he will find the water of 
the fame height as before. Fe 

Tipz-Waiters, or Tidefmen, are inferior officers belonging 
to the cuftomhoufe, whofe employment’ is to watch or at- 
tend upon fhips until the cuftoms. be paid: they get this 
name from their going on board fhips on their arrival in the 
mouth of the Thames or other ports, and fo come up with 
the tide. 

TIEND, in Scots law. See Tenn. 

TIERCE, or Teircr, a meafure of liquid things, as 
a oil, &c. containing the third part of a pipe, or 42 gal- 

ons. 

TIERCED, in heraldry, denotes the fhield to be divi- 
ded’ by any part of the partition-lines, as party, coupy, tran- 
chy, or tailly, into three equal parts of different colours or 
metals. ‘ 

TIGER, in zoology. See Fetts. 

Ticer-Wolf, the name by which the hyzna is called at 
the Cape of Good Hope. See Hyzna. 

TIGRIS, a river of Afia, which has its fource near that 
of the Euphrates in the mountain ‘T'childir in Turkomania: 
afterwards it feparates Diarbeck from Erzerum, and Khu- 
fiftan from Irac-Arabia ; and uniting with the Euphrates at 
Gorno, it falls into the gulf of Bafforah, under the name of 
Schat el-drab. This river pafles by Diarbekar, Gezira, 
Mouful, Bagdad, Gorno, and Bafforah. 

TILIA, Lime or Linpen-tre£, in botany: A genus 
of plants belonging to the clafs of polyandria, and order of 
monogynia ; and in the natural fyftem ranging under the Co-. 
lumnifere. The calyx is. quinquepartite ; the corolla pentape- 
talous ; the berry is dry, globofe, quinquelocular, quinque- 
valve, and opening at the bafe. There ere four {pecies ; the 
europea and americana, pubefcens and alba. 


Tilleea. 


The europea, or common lime-tree, is. generally f0p- Cones Tre 
pofed to be a native of Britain; but we are informed by Mrwel: ix 
Coxe, that Mr Pennant told him (on what authority. is not Switzer- 
mentioned), that it was imported into England before the wr 


year 1652. P 


The leaves are heart-fhaped, with the apex produced, and. 
ferrated on the edges; the flowers grow in a thin umbel, 
from three to nine together, of a whitith colour and a fra- 
grant {mell; very grateful to bees. ‘The wood is light, 
{mooth, and of a fpongy texture, ufed for making lafts and 
tables for fhoemakers, &c. Ropes and bandages are made 
of the bark, and mats and ruftic garments of the inner rind,. 
in Carniola and fome other countries. —The lime-tree cons 
tains a gummy juice, which being repeatedly boiled and cla- 
rified produces a fubftance like fugar. 

TILLEMON'|' (Sebaftian le Nain de), See Nain.. 

TILLER of a Sais, a ftrong piece of wood-faftened in: 
the head of the rudder, and in {mall hips and boats called 
the he/m. “ 

TILLGA, in botany: A genus of plants belonging ta 
the clafs of tetrandr.a, the order of tetragynia, and in the 
natural {yftem ranging under the 13th order, Succulentes 
The calyx has three or four divifions; the petals are three 
or four, and equal.; the eapfules three or four, and polyfper- 
mous. ‘There are four {pecies; of which one only, the muf- 
cofa, is a native of England, and is not mentioned among 
the Scotch. plants. 

The mujcofa, or procumbent tilleca, has proftrate cae 
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'The parts of fruGtification are always three. ‘I'he leaves 
grow in pairs, and are flefhy.. It is found on dry heaths in 
Norfolk and Suffolk, and flowers in May and June. 
TILLOTSON (John), a celebrated archbifhop of Can- 
terbury, was the fon of Robert Tillotfon of Sowerby, in the 
parifh of Hallifax in Yorkfhire, clothier ; and was born there 
in the year 1630. He ftudied in Clare-hall, Cambridge ; 
and in 1656 left this college, in order to become tutor to 
the fon of Edmund Prideaux, Efg; of Ford-abbey in De- 
vonthire. He was afterwards curate to Dr Hacket vicar of 
Chefhunt, in Hertfordhhire. In 1663, he was prefented 
by Sir Thomas Barnardiften to the re€tory of Ketton or 
Keddington in the county of Suffolk; but was the next 
year chofen preacher to Lincoln’s Inn, when he procured 
Ketton to be beftowed on his curate. He was greatly ad- 
mired in London for his fermons ; and in the fame year was 
chofen Tuefday-leturer at St Lawrence’s church, London, 
where his leGures were frequented by all the divines of the 
city, and by many perfens of quality and diftin@tion. In1666, 
he took the degree of Do€tor of Divinity at Cambridge ; 
in 669, was made prebendary of Canterbury; in 1672, 
was admitted dean of that cathedral ; and three years after, 
was made a prebendary of St Paul’s cathedral, London. 
In 1679, he became acquainted with Charles earl of Shrewl- 
bury, whom he converted from Popery; and the next year 
refufed to fign the clergy of London’s addrefs of thanks to 
king Charles II. for not agreeing to the bill of exclufion of 
the duke of York. In 1683, he vifited the unhappy Lord 
Ruflel when under condemnation ; and attended him in his 
laft moments on the fcaffold. In 1689, he was inftalled 
dean of St Paul’s; made clerk of the clofet to King Wil- 
liam and Queen Mary; and appointed one of the commif- 
fioners to prepare matters to be laid before the convocation, 
in order to a comprehenfion of all Proteftants, as well dif- 
fenters as churchmen; but this attempt was fruftrated by 
the zeal of thofe members of that body, who refufed to ad- 
mit of any alteration in things confeffedly indifferent. In 
4691, Dr Tillotfon was, notwithftanding the warmeft re- 
monftrances and intreaties on his part, confecrated archbi- 
fhop of Canterbury, and four days after was fworn one of 
the privy-council; their majefties always repofing an entire 
confidence in his prudence, moderation, and integrity.-_ In 
1694, he was feized with a dead palfy, of which he died in 
the 6sth year of his age. He was interred in the church 
of St Lawrence Jury, London, where a handfome monument 
is ereéted to his memory. This learned and pious divine, 
while living, was greatly inveighed againft by the enemies 
of the revolution. After his death there was found a bundle 
of bitter libels which had been publifhed againft him, on 
which he had written with his own hand, ‘ I forgive the 
authors of thefe books, and pray God that he may alfo for- 
give them.’ It is remarkable, that while this truly great 
man was in a private ftation, he always laid afide two-tenths 
of his income for charitable ules. One volume in folio of 
Dr Tillotfon’s fermons was publifhed in his life-time, and 
corrected by his own hand; thefe Barbeyrac tranflated into 
French. ‘l'hofe which came abroad after his death, from 
his chaplain Dr Barker, made two volumes in folio, the co- 
py of which was fold for 25001. and this was the only lega- 
cy he left to his family, his extenfive charity having confu- 
med his yearly revenues as conftantly as they came to his 
hands. However, King William gave two grants to his 
widow; the firft of which was an annuity of 400]. during 
the term of her natural life, and the fecond of 2001. as an 
addition to the former annuity. Dr Tillotfon wrote fome 


other works befides his Sermons; and alfo publifhed Dx 
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Motfon. almoft ere&, generally red, and grow longer after flowering. 
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Barrow’s works, and Dr Wilkins’s T'reatife of the Principles Timber 


and Duties of Natural Religion, and a volume of that divine’s em 


Sermons. 

TIMBER, wood fit for building, &c. -See Tree, and 
Srrenotu of Materials. 

TIMBERS, the ribs of a thip, or the incurvated pieces 
of wood, branching outward from the keel in a vertical di 
re€tion, fo as to give ftrength, figure, and folidity, to the 
whole fabric. See Sup-BuiLpiNe, book i. ch. ii. 

TIME, a fucceffion of phenomena in the univerfe, or 
a mode of duration marked by certain periods or mea- 
fures, chiefly by the motion and revolution of the fun, 

The general idea which time gives in every thing to which 
it is applied, is that of limited duration. ‘Thus we cannot 
fay of the Deity, that he exifts in time; becaufe eternity, 
which he inhabits, is abfolutely uniform, neither admitting 
limitation nor fucceffion. See Meraruysies, n? 200. 

Time, in mufic, is an. affection of found, by which it is 
faid to be long or fhort, with regard to its continuance in 
the fame tone or degree of tune. 

Mufical time is diftinguithed into common or dup/e time, 
and ¢riple time. i 

Double, duple, or common time, is when the notes are in 
a duple duration of each other, wiz. a femibreve equal to 


two mirims, a minim to two crotchets, a crotchet to twe 


guavers, &c. 

Common or double time is of two kinds. The firft 
when every bar or meafure is equal to a femibreve, or its 
value in any combination of notes of a lefs quantity. The 
fecond is where every bar is equal to a minim, or its value 
in lefs notes. The movements of this kind of meafure are 
various, but there are three common diftinGtions ; the firft 
flow, denoted at the beginning of the line by the mark 


C; the fecond dri/fe, marked thus ce ; and the third very 


brifk, thus marked 7p. 


Triple time is when the durations of the notes are triple 
of each other, that is, when the femibreve~is equal to three 
minims, the minim to three crotchets, &c. and it is mark. 
ed T. 

Time-Keepers, or Infiruments for meafuring Time. 
Crock, Diat, Wartcu, &c. 

Harrifon’s T1me-Keeper. See Harrison and: LoncirubeE. 

TIMOLEON, a celebrated Corinthian general, who re- 
ftored the Syracuftans to their liberty, and drove the Cartha- 
ginians out of Sicily. See Syracuse, n°? 50~54. 

TIMON the Sceptic, who. is not to be confounded with 
‘Timon the Mifanthrope, was a Phliafian, a difciple of 
Pyrrho, and lived in the time of Ptolemy Philadelphus. He 
took fo little pains to invite difciples to his fchool, that it 
has been {aid of him, that as the Scythians fhot flying, ‘T- 
mon gained pupils by running from them. He was fond of 


See 


rural retirement!; and was fo much addiéted to wine, that he’ 
held a fuccefsful conteft with feveral celebrated champions in. 


drinking. Like Lucian, he wrote with farcaflic humour 
againft the whole body of philofophers. The fragments of 
his fatirtcal poem Si//i, often quoted by the ancients, have 
been carefully colleGted by Henry Stephens in his Poe/s 
Philofophica. ‘Limon lived to the age of go years. 


Timon, furnamed Mifanthropos, or the Man-hater, a fo 
mous Athenian, who lived about-420 B. C.- He was one 
day aflked, why he loved the young Alcibiades while he de- 
tefted all the reft of the human race ? on which he replied,. 
‘It is becaufe J. forefee that he will bethe ruin.of the Athe-- 

nianss:”” 
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Timor, 
'Timotheus 
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nians.’ THe carefully avoided all forts of company ; yet 
went one Cay to an affembly of the people, and cried with 
a loud voice, ‘* That he had a fig-tree on which feveral per- 
fons had hanged themfelves; but as he intended to cut it 
down, in order to build a houfe on the place where it flood, 
he gave them notice of it, that if any of them had a mind 
to hang themfelves, they muft make hafte and do it fj peedily.” 
He had an epitaph engraved -on his tomb, filled with impre- 
cations againft thofe whe read it. Shakefpeare has formed 
tragedy on his ftory. 

TIMOR, an ifland of Afia, in the Eaft-Indian fea, to 
the fouth of the Moluccas, and to the eaft of the ifland of 
Java, being 150 miles in length, and 347 in breadth. It 
abounds in fandal-wood, wax, and honey ; and the Dutch 
havea fort here. ‘lhe inhabitants are Pagans, and are little 
better than favages; and fome pretend they had not the ufe 
of fire many years ago. 

‘TIMOTHEDS, one of the moft celebrated poet-mufi- 
cians of antiquity, was born at Miletus, an Ionian city of 
Caria, 446 years B.C, 
of Macedon and Euripides ; and not only excelled in lyric 
and dithyrambic poetry, but in his performance upon the ci- 
thara. According to Paufanias, he perfeéted that inftru- 
ment by the addition of four new ftrings to the feven which 
it had before; though Suidas fays it had nine before, and 
that ‘Cimotheus only added two, the rcth and rith, to that 
number. See Lyre. 

With refpeét to the number of ftrings upon the lyre of 
Timotheus: ‘lhe account of Paufanias and Suidas is con- 
firmed in the famous fenatus-confultum againft him, {till ex- 
tant, preferved at full length in Boethius. Mr Stillingfleet 
has given an extract from it, in proof of the fimpli- 
city of the ancient Spartan mufic.. ‘Whe faét is mentioned 
in Atheneus; and Cafaubon, in his notes upon that author, 
has inferted the whole original text from Boethius, with 
correétions. The following is a faithful tranflation of this 
extraordinary Spartan a@ of parliament. ‘ Whereas ‘Ti- 
motheus the Milefian, coming to our city, has difhonoured 
our ancient mufic, and, defpifing the lyre of feven ftrings, 
has, by the introduétion of a greater variety of notes, cor- 
rupted the ears of our youth; and by the number of his 
ftrings, and the novelty of his melody, has given to our mufic 


“an effeminate and artificial drefs, inflead of the plain and 


orderly one in which it has hitherto appeared ; rendering 
melody infamous, by compofing in the chromatic inftead of 
the enharmonic : —-—_—-—--- __-—_ The kings and 
the ephori have therefore refolved to pafs cenfure upon Ti- 
motheus for thefe things: and, farther, to oblige him to cut 
all the {uperfluous ftrings of his eleven, leaving only the 
feven tones; and to banifh him from our city; that men 
may be warned for the future not to introduce into Sparta 
any unbecoming cuftom.’? —— 

The fame ftory, as related in Athenzus, has this addi- 
tional circumftance, ‘Chat when the public executioner was 
on the point of fulfilling the fentence, by cutting off the 
new {trings, Timotheus, perceiving a little ftatue in the 
fame place, with a lyre in his hand of as many ftrings as 
that which had given the offence, and fhowing it to the 
judges, was acquitted. iy 

It appears trom Suidas, that the poetical. and mufical 
compofitions of ‘Timotheus were very numerous, and of va- 
rious kinds. He attributes to him 19 nomes, or canticles, 
in hexameters ; 36 proems, or preludes; 18 dithyrambics ; 
21 hymns; the poem in praife of Diana; one panegyric ; 
three tragedies, the Perfians, Phinidas, and Leertes; to 
which muit be added a fourth, mentioned by feveral ancient 
authors, called Niobe, without forgetting the poem on the 
birth of Bacchus. Stephen of Byzantium makes him author 
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of 18 books of nomes, or airs, for the cithara, to 8o06 Timur q 


THe was contemporary with Philip - 
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verfes; and of 1000 Mesu«:a, or preludes, for the nomes of 
the flutes. 

‘Timotheus died in Macedonia, according to Suidas, at 
the age of 97 ; though the Marbles, much better authority, 
fay at 99; and Stephen of Byzantium fixes his death in 
the fourth year of the rosth Olympiad, two years. before 
the birth of Alexander the Great ; whence it appears, that 
this Timotheus was not the famous player on the flute fo 
much eiteemed by that prince, who was animated to fuch a 
degree by his performance as to feize his arms; and who 
employed him, as Atheneus informs us, together with the 
other great muficians of his time, at his nuptials. How- 
ever, by an inattention to dates, and by forgetting that of 
thele two muficians of the fame name the one was a Mile« 
fian and the other a Theban, they have been hitherto often 
confounded. 

TIMUR-secx. See Tamerrane. 

LUN, one of the four imperfect metals. 

For an account of its metalline qualities, and the vas 
rious flates in which it is found, fee Mineratocy, page 
118. For its chemical qualities, fee the places referred to 
in Cuemistay-Jidex. For the method of effaying and 
{melting its ore, fee Merariurcy, Part ii. {e&. vi.; Part 
il. fe. vi. See alfo Connwaut, and Paarmacy-Jndex.—« 
An advantageous commerce has been lately opened between 
Cornwall and the Eaft Indies and China. In F791 about 
3000 tons of tin were raifed in Cornwall; of which 2200 
tons were fold in the European market for L.72 each, and 
800 tons carried to India and China at L. 62 per ton. 

TINCAL, the name by which crude or impure borax is 
called. See Borax and Cuemistry-Jnden. 

TINCTURE, in pharmacy. See PHarmacy- Index. 

TINDAL (Dr Matthew), a famious Englith writer, wag 
the fon of the reverend Mr John ‘Yindal of Beer-Ferres in 
Devonfhire, and was born about the year 1657. He ftudied 
at Lincoln college in Oxford, whence he removed to Exeter, 
and was afterwards elected fellow of All-Souls. In 1685 
he took the degree of doétor of law, and in the reign of 
James II. declared himfelf a Roman Catholic; but foon 
renounced that religion. After the revolution he publiih- 
ed feveral pamphlets in favour of government, the liberty 
of the prefs, &c, His ‘ Rights of the Chriftian Church 
afferted,’? occafioned his having a violent conteft with the 
high.church clergy; and his treatife “ Chriftianity as old as 
the Creation,” publifhed in 1730, made much noife, and 
was anfwered by feveral writers, particularly by Dr Cony- 
beare, Mr Forfter, and Dr Leland. Dr ‘Tindal. died at 
London in Auguit 1733. He left in manufeript a fecond 
volume of his * Chriftianity as old as the Creation;” the 
preface to which has been publifhed. Mr Pope has fati- 
rized Dr ‘Tindal in his Dunciad. 

TINDALE (William). See Tynpate. 

TINNING, the covering or lining any thing with melted 
tin, or tin reduced to a very fine leaf. Looking-glaffes are 
foliated or tinned with thin plates of beaten tin, the whole 
bignefs of the glafs, applied or faftened thereto by means of 
quickfilver, See Foztatine of Looking Glaffis. 

Tinwine of Copper, See Corpzr, n° 25 —28. 

TINNITUS avaium, a noife in the ears like the cons 
tinued found of bells, very common in many diforders, pars 
ticularly in nervous fevers. 

TIPPERARY, a county of the province of Muniter in 
Ireland, bounded on the weft by that of Limerick and Clare, 
on the eaft by the county of Kilkenny and Queen’s Coun- 
ty, on the fouth by the county of Waterford, and on 
the north and north-eaft by Kinz’s-county and the territory 
of the ancient O*Carols. It extends about 42 miles in 

length, 


Tipperary, 


Tipula. 
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into 12 baronies, in which are feveral market-towns and 
boroughs. It fends eight members to parliament, viz. two 
for the county, two for the city of Cathel, and two for each 
of the boroughs of Clonmell, Fetherd, and Thurles. The 
north part of it is mountainous and cold; but in the fouth 
the air is milder, and the foil much more fertile, producing 
plenty of corn, and good pafture for the numerous herds of 
cattle and flocks of fheep with which it abounds. The 
north part is called Ormond, and for a long time gave the 
title of ear/, and afterwards of marquis and duke, to the 
noble family of Butler, defcended from a fifter of Thomas 
a Becket archbifhop of Canterbury, till, at the acceffion of 
George J. the lait duke was attainted of high-treafon, and 
died abroad. In that part of the county, the family had 
great prerogatives and privileges granted them by Edward 
III. Another diftri@ in this county was anciently called 
the County of the Holy Crofs of Tipperary, from a famous 
abbey in it ftyled Holy Crofs, on account of a piece of 
Chrift’s crofs that was faid to be preferved there. This 
abbey and diftri@ enjoyed alfo fpecial privileges in former 
times. The remains of the abbey, or rather the fpot where 
it ftood, are ftill held in great veneration, and much reforted 
to by the Roman Catholics. 

TIPSTAFF, an officer who attends the judges with a 
kind of flaff tipped with filver, and takes into his charge 
all prifoners who are committed or turned over at a judge’s 
chambers. 

TIPULA, the crane-Fiy ; a genus of infeGts belong- 
ing to the order of diptera. ‘The mouth is a prolongation 
of the head; the upper-jaw is arched. They have two 
palpi, which are curved, and longer than the head. The 
probofcis is {fhort, and bends inwards. Gmelin enumerates 
123 f{pecies, of which 14 are Britifh. They are divided 
into two families. 1. Thofe with wings difplayed. 2.’ Thofe 
with wings incumbent, and which im form refemble a 

nat. 
F This two-winged infe& is often taken for the gnat, which 
it refembles, but has not its mifchievous inftin@, nor its 
murderous probofcis. The larger tipule go by the name 
of /empftreffes, the {mall ones by that of culiciform; the 
latter, in fine fummer evenings, flutter about the water-fide 
in legions, through which a perfon may pafs on his way 
unhurt. ‘The fhrill noife they make with their wings is 
not very difcernible. ‘Vipulz, ‘before they become inhabi- 
tants of the air, creep under the form of grubs. Thofe 
which turn to larger tipule dwell in holes of decayed wil- 
lows, in the dampeft places, where they change into chry- 
falids, and in that ftate have the faculty of breathing thro’ 
two {mall curve horns; befides which they are endowed 
with progreflive motion, but not retrogreflive, being im- 
peded by little fpines placed on every ring of the abdomen. 
When the fhroud is torn, the infe&t, prettily apparelled, 
efcapes from his gloomy habitation by means of his wing's, 
which often are variegated, and takes his paftime in the 
fields. Its long legs, and its wings, mutually effift each 
other when it either walks or flies.- The larvee and chry- 
falids of the little tipule are found in water. They are 
various in colour, form, and carriage; fome being prey, 
others brown, and others red; fome, like the polypus, fur- 
nifhed with a pair of arms; feveral with cylindrical tubes 
that perform the office of vent-holes. Thefe fwim with 
nimbleneis; thofe. never leave the holes they have dug for 
themlelves in the banks of rivulets. Laftly, others make 
a filken cod that receives part of their body; but all of 
them, after a period, renounce their reptile and aquatic 
life, and receive wings from the hands of nature. heir 
frame is then fo weak, that a touch is enough to crufh them. 
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Mipta®, leneth, 27 In breadth, containing 599,500 acres, divided 
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They are fometimes of a beautiful green, fometimes coal. 
black; and the moft remarkable are thofe whofe fore-legs, 
extraordinarily long, do not teuch the ground, and are 
moveable like antenne, In this flate of perfetion, the ti- 
pul being provided with proper organs, avply themfelves 
to the propagation of the fpecies. ‘Thofe fame poor infeéts, 
who in the ftate of larve have efcaped the voraciouinefs of 
fifhes, often become, in their progrefs through the air, a 
prey to equally mercilefs birds, 

IRE, in the fea-language, is a row of cannon placed 
along a fhip’s fide, either above upon deck, or below, di- 
ftinguifhed by the epithets of upper and lower tires. 


'TIROL, a county of Germany in the circle of Auftria, 


under which may be included the territories belonging to 
the bifhops of Brixen, Trent, and Chur, Teutonic Order, 
and the prince of Deitrichftein, the Auttrian feigniories 


before the Arlberg, and the Auftrian diftri@s in Swabia. 
It is 150 miles in length, and 120 in breadth, and contains 


28 large towns. 

The face of the country is very mountainous. Of thefe 
mountains, fome have their tops always buried in {now ; 
others are covered with woods, abounding with a variety 
of game; and others are rich in metals, and marble of all 
colours. Of the lower, fome yield plenty of corn, others 
wine, and woods of chefnut trees. The valleys are exceed- 
ing fertile alfo, and pleafant. In fome places confiderable 
quantities of flax are raifed, in others there is a good breed 
of horfes and horned cattle ; and, among the mountains, 
abundance of chamois and wild goats. In this country are 
alfo found precious ftones of feveral forts; as granates, ru- 
bies, amethyfts, emeralds, anda f{pecies of diamonds, avzatesy 
cornelians, chalcedonies, malachites, &c. nor is it without 
hot-baths, acid waters, falt-pits, mines of filver, coppers 
and lead, mineral colours, alum, and vitriol. The principal 
river of Tirol is the Inn, which, after traverfing the country, 
and receiving a number of leffer ftreams into it, enters Ba- 
varia, in which, at Paffau, it falls into the Danube. The 
men here are very tall, robuft, and vigorous; the women: 
alfo are ftout, and generally fair; and both fexes have a 
mixture of the Italian and German in their tempers and 
charaéters.. As there is little trade or manufeéture in the 
country, except what is occafioned by the mines and falt- 
works, many of the common people are obliged to feek a 
fubfiftence elfewhere. 
ufed all over ‘Tirol. When a perfon comes into a houfe,, 
he fays, ‘* Hail! Jefus Chrift :”” the anfwer is, ‘* May Chrift 
be praifis!, and the Holy Virgin his mother.” Then the 
matter ot the houfe takes the vifitor by the hand. 'I'his fa- 
lutation is fixed up in prist at all the doors, with an adver- 
tifement tacked to it, importing, that pope Clement XI. 
granted 100 days indulgence, and a plenary abfolution, to 
thofe who fhould pronounce the falutation and anfwer, as 
often as they did it. The emperor has forts and citadels. 


fo advantageoufly fituated on rocks and mountains all over- 


the country, that they command all the valleys, avenues, and: 
paffes that lead into it. The inhabitants, however, to keep: 
them in good humour, are more gently treated, and not fo 
highly taxed as thofe of the other hereditary countries.. 
As to the ftates, they are much the fame in this country as’ 
m the other Auttrian territories, except that the peafants: 
here fend deputies to the diets Tirol came to the houfe 
of Auftria in the year 1363, when Margaret, countefs there« 
of, bequeathed it to her uncles the dukes of Auttria. The 
arms of Tirol are an eagle gules, in a field argent The: 
counts of ‘l’rap are hereditary ftewards ; the lords of Glofz, 
chamberlains ; the princes of T'rautfon, maifhals ;. the counts. 
of Wolkenftein, matters of the horfe and carvers ; the houfe: 
of Spaur, cup-bearers; the counts of Kungl, fewers andi 
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A. particular kind of falutation is: 


see GR [ 


houfe of Welfperg, purveyors and ftaff-bearers; and the 
counts of Coalto, falconers. Befides the governor, here 
are three fovereign colleges, fubordinate to the court at 
. Vienna, which fit at Infpruck, and have their different de- 
partments. Towards the expences of the military eftablith- 
ment o, this county, the proportion is 100,009 florins year- 
ly; but no more than one regiment of foot is generally 
quartered in it. 

Tirol is divided into fix quarters, as they are called ; name- 
ly, thofe of the Lower and Upper Innthal, Vint{gow, Etch, 
Ejifack, and Pufterthal. 

TITAN, in fabulous hiftory, the fon of Ccelus and 
Terra, and the eldeft brother of Saturn, fuffered the latter 
to enjoy the crown, on condition that he fhould bring up 
none of his male iffue, by which means the crown would 
at length revert to him; but Jupiter being fpared by the 
addrefs of Rhea, Saturn’s wife, Titan and his chrildren were 
fo enraged atfeeing their hopes fruftrated, that they took 
up arms to revenge the injury; and not only defeated Sa- 
turn, but kept him and his wife prifoners till he was deliver- 
ed by Jupiter, who defeated the Vitans; when from the blood 
of thefe Titans flain in the battle, proceeded ferpents, fcor- 
pions, and all venomous reptiles. See Saturn. 

Such is the account given by the poets of this family of 
Grecian and Roman gods. From the fragments of Sancho- 
niatho, however, and other ancient writers, many learned men 
have inferred that the ‘Titans were an early race of ambitious 
heroes, who laid the foundation of that idolatry which quick- 
ly overfpread the world, and that by affuming the names of 
the lumiparies of heaven they contrived to get themfelves 
- every where adored as the Dii majorum gentium. That the 
word Titan fignifies the fun, there can indeed be very little 
doubt. Every one knows that fuch was its fignification in 
the Aolic diale& 5 and as it is evidently compounded of 77, 


which, in fome oriental tongues, fignifies bright or clear, 
and Tan, which fignifies a country or the earth, it may. be 
fafely concluded that Tztan was the name of the fun before 


the word was imported into Greece. But the great 
queftion among antiquarians is, of what country was that 
race which, affuming to themfelves the names of the heaven- 
ly bodies, introduced into the world that {pecies of idolatry 
which is known by the appellation of Hero-wor/bip ? 

M. Pezron, in a work publifhed many years ago, and en- 
titled The Antiquities of Nations, maintains that the ‘Titans 
were a family of Sacz or Scythians, who made their firft 
appearance beyond Media and mount Imaus, in jhe upper 
regions of Afia; that they were the defcendants of Gomer 
the fon of Japheth and grandfon of Noah; and that after 
conguering a great part of the world, upon entering Upper 
Phrygia, they quitted their ancient name of Gomerians or 
Cimmerians, and aflumed that of Titans. All this, he fays, 
happened before the birth of Abraham and the foundation 
of the Affyrian monarchy ; andhe makes Uranus, their fe- 
cond prince in the order of fucceffion, to have conquered 
Thrace, Greece, the Ifland of Crete, and a great part of 
Europe. Uranus was fucceeded by Saturn, and Saturn by 
Jupiter, who flourifhed, he fays, 300 years before Mofes, 
and divided his vaft empire between himfelf, his brother Plu- 
to, and his coufin-german Atlas, who was called Telamon. 
For the truth of this genealogy of the Titans M. Pezron 
appeals to the moft approved Greck hiftorians ; but unlucki- 
ly for his hypethefis thefe writers have not a fingle fen- 
tence by which it can be fairly fupported. It fuppofes 
not only the great antiquity of the Scythians, but like- 
ywife their early progrefs in arts and fciences, contrary to 
what we have proved in other articles of this work, See 
Scurprure, n°4 and 5. and ScyTHia. 
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Others, taking the fragment of Sanchoniatho’s Phenician ‘Fitany’ 
ithe, | 


hiftory for their guide, have fuppofed the Titans to have 
been the defcendants of Ham. Of this opinion was bifhop 
Cumberland; and our learned friend Dr Doig, to whom 
we have been indebted for greater favours, indulged us with 
the perufal of a manufcript, in which, with erudition and in- 
eee ftruggling for the pre-eminence, he traces that im- 
pious family from the profane fon of Noah, and fhows by 
what means they fpread the indolatrous worfhip of them- 
felves over the greater part of the ancient world. » Cronus, 
of whofe exploits fome account has been given elfewhere 
(fee SancnoniaTHo), he holds to be Ham; and tracing 
the progrefs of the family from Pheenicia to Cyprus, from 
Cyprus to Rhodes, thence to Crete, and from Crete to Sa- 
mathrace, he finds reafon to conclude that the branch called 
Titans or Titanides flourifhed about the era of Abraham, 
with whom, or with his fon Ifaac, he thinks the Cretan Ju- 
piter muft have been contemporary. As they proceeded 
from countries which were the original feat of civilization 
to others in which mankind had funk into the groffeft bar. 
bari{m, it was eafy for them to perfuade the ignorant inha- 
bitants that they derived the arts of civil life from their pa 
rent the fun, and in confequence of their relation to him to 
afflume to themfelves divine honours. To afk how they 
came to think ef {uch grofs impiety, is a queftion as foolife 
as it would be to afk how Ham their anceftor became fo 
wicked as to entail the curfe of God upon himfelf and his pe- 
fterity. The origin of evil is involved in difficulties; but 
leaving all inquiries inte it to be profecuted by the meta- 
phyfician and moralift, it is furely more probable that the 
worfhip of dead men originated among the defcendants of 
Ham than among thofe of Shemand Japheth ; and that the 
fragment of Sanchoniatho, when giving an account of the 
origin of the Titans, the undoubted authors of that worfhip, 
is more deferving of credit than the fabulous and comparitive- 
ly late writers. of Greece and Rome. 

TITHES, in ecclefiaftical law, are defined to be the 
tenth-part of the increafe, yearly arifing and renewing from 
the profits of lands, the ftock upon lands, and the perfonal 
induttry of the inhabitants: the firft {pecies being ufually 
called predia/, as of corn, grafs, hops, and wood ; the fecond 
mixed, as of wool, milk, pigs, &c. confifting of natural pro- 
ducts, but nurtured and preferved in part by the care of 
man ; and of thefe the tenth muft be paid ‘in grofs; the 
third perfonal, as of manual occupations, trades, fifheries, 
and the like; and of thefe only the tenth-part of the clear 
gains and profits is due. 

We fhall, in this article, confider, 1. The original of the 
right of tithes. 2. In whom that right at prefent fubfifts. 
3. Who may be difcharged, either totally or in part, from 
paying them. 

1. As to their original, we will not put the title of the 
clergy to tithes upon any divine right ; though fuch a right 
certainly commenced, and we believe as certainly ceafed, 
with the Jewifh theocracy. -Yet an honourable and com- 
petent maintenance for the mimifters of the gofpel is un- 
doubtedly jure divino, whatever the particular mode of that 
maintenance may bé. For, befides the pofitive precepts of 
the New Teftament, natural reafon will tell us, that an 
order of men who are feparated from the world, and excluded 
from other lucrative profeffions for the fake of the reft of 
mankind, have a right to be furnithed with the neceflaries, 
conveniences, and moderate enjoyments of life, at their ex- 
pence ; for whofe benefit they forego the ufual means of 
providing them. Accordingly all municipal laws have pro- 
vided a liberal and decent maintenance for their national 
priefts or clergy ; ours, in particular, have eftablifhed this 
of tithes, probably in imitation of the Jewifh law: and per- 
2 haps, 
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haps, confidering the degenerate ftate of the world in gene- 
ral, it may be more beneficial to the Englith cleroy to found 
their title on the law of the land, than upon any divine right 
whatfoever, unacknowledged and unfupported by temporal 
fanétions. 

We cannot precifely afcertain the time when tithes were 
firft introduced into this country. Poffibly they were con- 
temporary with the planting of Chriftianity among the 
Saxons by Auvuftin the monk, about the end of the fixth 
century. But the firft mention of them which we have met 
with in any written Knglifh law, is a conftitutional decree, 
made ina fyned held A. D. 986, wherein the payment of 
tithes in general is ftrongly enjoined: 'I'his canon or decree, 
which at fir bound not the laity, was effeually confirmed 
by two kingdoms of the heptarchy, in their parliamentary 
conventions of eftates, refpetively confifting of the kings of 
Mercia and Northumberland, the bifhops, dukes, fenators, 
and people. Which was a few years later than the time 
that Charlemayne eftablithed the payment of them in France, 
and made that famous divifion of them into four parts; one 
to maintain the edifice of the church, the fecond to fapport 
the poor, the third the bifhop, and the fourth the parochial 
clergy. 

‘The next authentic mention of them is in the fedus Ed- 
ward et Guthruni; or the laws agreed upon between king 
Guthrun the Dane, and Alfred and his fon Edward the 
Elder, fucceflive kings of England, about the year 900. 
This was a kind of treaty between thofe morarchs, which 
may be found at large in the Anglo-Saxon laws: wherein 
it was neceflary, as Guthrun was a Pagan, to provide for the 
fubfiftence of the Chriftian clerey under his dominion ; end 
accordingly, we find the payment of tithes not only enjoin- 
ed, but a penalty added upon non-obfervance: which law is 
feconded by the laws of Athelftan, about the year 930. 
And this is as much as can certainly be traced out with re- 
gard to their legal original. 

2. We are next to confider the perfous to whom tithes 
are due. Upon their firft introdu@ion, though every man 
was obliged to pay tithes in general, yet he might give 
them to what priefts he pleafed ; which were called arbitrary 
confecrations of tithes ; or he might pay them into the hands 
of the bifhop, who diftributed among his diocefian clergy the 
revenues of the church, which were then in common. But 
when diocefes were divided into parthhes, the tithes of each 
parifh were allotted to its own particular minifter 3; frit by 
commen confent or the appointments of lords of manors, 
and afterwards by the written law of the land. 

Arbitrary confecrations of tithes took place again after- 
wards, and were in general ufe till the time of king John. 
‘Ibis was probably owing tothe intrigues of the regular 
clergy, or monks of the Benediétine and other orders, under 
archbifhop Dunitan and his fueceffors; who endeavoured 
to wean the people from paying their dues to the fecular 
or parochial clergy (a much more valuable fet of men than 
themifelves), and were then in hopes to have drawn, by 
fan€timonious pretences to extraordinary purity of life, all 
ecclefiaftical profits to the coffers of their own focieties. 
“And this will naturally enough account for the number and 
riches of the monafteries and religious houfes which were 
founded m thofe days, and which were frequently endowed 
with tithes. For a layman, who was obliged to pay his 
tithes fomewhere, might think it good policy to ere& an 
abbey, and there pay them to his own monks, or grant 
them to fome abbey already erefted: fince for this dona- 
tion, which really coft the patron little or nothing, he 
might, according to the fuperftition of the times; have 
mafles for ever fung for his foul. But in procefa of years, 
the income of the poor laborious parifh-prietts being [canda- 
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was remedied by pope Innocent II1. about the year 12009, 
in a decretal epiflle fent to the archbifhop of Canterbury, 
and dated from the palace of Lateran: which has ocealion- 
ed Sir Henry Hobart and others to miflake it for a decree 
of the council of Lateran, held A. D. 1179, which’only 
prohibited what was called the infesdation of tithes, ox their 
being granted to mere laymen; whereas this letter of pope 
Innocent to the archbifhop enjoined the payment of tithes 
to the parfons of the refpective parifhes where every man 
inhabited, agreeable to what was afterwards directed by 
the fame pope in other countries. This epiftle, fays Sir 
Edward Coke, bound not the lay fubjects of this realm ; 
but being reafonable end jult, it was allowed of; and fo bes 
came /ex terre. This put an effeétual ftop to all the ar- 
bitrary confecrations of tithes ; except fome footfteps which 
ftill continue in thofe portions of tithes which the parfon of 
one perifh hath, though rarely, a right to claim m another: 
for it is now univerfally held, that tithes are duc, of com- 
mon right, to the parfon of the parifh, urlefs there be a 
fpecial exemption. This parfon of the parifh may be either 
the aétual incumbent, or elfe the appropriator of the bene- . 
fice; appropriations being a method of endowing monaf- 
teries, which feems to have been deviled by the regular 
clergy, by way of {ubftitution to arbitrary confecrations of 
tithes. 

3. We obferved that tithes are due of common right 
to the parfon, unlefs by fpecial exemption; let us therefore 
fee, thirdly, whe may be exempted from the payment. of 
tithes, and how lands and their occupiers may be exempted 
or difcharged from the payment of tithes, either in part or 
totally; firft, by a real compofition ; or, fecondly, by cuftom 
or prefeription, 

firft, a real compofitien is when an agreement is made 
between the owner of the lands and the parfon or vicar, 
with the confent of the ordinary and the patron, that fuch 
lands fhall for the future be difcharged from {payment of 
tithes, by reafon of fome land or other real recompenfe 
given to the parfon in leu and fatisfaGtion thereof. This 
was permitted by law, becaufe it was fuppofed that the 
clergy would be no lofers by fuch compofition ; fince the 
confent of the ordinary, whofe duty it is to take care of the 
church in general, and of the patron, whofe intereft it is to 
protect that particular church, were both made neceffary 
to render the compofition effe€tual: and hence have arifen 
all fuch compofitions as exift'at this day by force of the 
common law. But experience fhowing that even this cau- 
tion was ineffeCtual, and the poffeffions of the church being 
by this and other means every day dimimifhed, the difabling 
ftatute 13 Eliz. c. 10. was made; which prevents, among 
other fpiritual perfons, all parfons and vicars from making 
any conveyances of the eftates of their churches, other than 
for three lives or 21 years. So that now, by virtue of this 
ftatute, no real compofition made fince the 13 Eliz. is good 
for any longer term than three lives or 24 years, though 
made by confent of the patron and ordinary: which has 
indeed effeCiually demolifhed this kind of traffic ; fuch com- 
pofitions being now rarely heard of, unlefs by authority of 
parliament. ; 

Secondly, a difcharze by cuftom or pretcription, is where 
time out of mind fich perfons or fuch lands have been 
either partially or totally difcharged from the payment of 
tithes. And this immernorial ufage is binding upon all 
parties; as it is m its nature an evidence of univerfal con- 
fent and acquiefcence, and with reafon fuppofes‘a real com- 
pofition to have been formerly mace. This cuftom or pre- 


fcription is either de modo decimandi, or de non decimando. 
A. modus decimandi, commonly called by the fimple name 
Eo of 
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Tithes. of a modus only, is where there is by enftom a particular to parochial tranquillity, and even to religion, that fome Tithing 
manner of tithing allowed, different from the general law of juft and reafonable ftandard of compofition could be fixed. Titiang 


taking tithes in kind, which are the a€tual tenth-part of the 
annual increafe. ‘This is fometimes 2 pecuniary compenfa- 
tion, as twopence an acre for the tithe of land: fometimes 
jt isa compenfation in work and labour, as that the parfon 
fhall have only the twelfth cock of hay, and not the tenth, 
in confideration of the owner’s making it for him: fome- 
times, in licu ofa large quantity of crude or imperfect tithe, 
the parfon fhall have a lefs quantity when arrived at greater 
maturity, as a couple of fowls in lieu of tithe-eges, and 
the like. Any meass, in fhort, whereby the general law of 
tithing is altered, and a new method of taking them is intro- 
duced, is called a modus decimandi, or fpecial manner of tithing. 

A prefcription de non decimando is a claim to be entirely 
diicharged of tithes, and to pay no compenfation in lien of 
them. ‘ihus the king by his prerogative is difcharged 
from all tithes. So a vicar fhall pay no tithes to the 
reGtor, nor the rector to the vicar, for ecclefa decimas 
non folvit ecclfie. But thefe perfonal privileges (not 
arifing from or being annexed to the land) are perfon- 
ally confined to both the king and the clergy; for their 
tenant or leffee fhall pay tithes, though in their own occu- 
pation their lands are not generally tithable. And, general- 
ly fpeaking, it is an,eftablifhed rule, that in lay hands, mo- 
dus de non decimando non valet. But fpiritual perfons or 
corporations, as monatteries, abbots, bifhops, and the like, 
were always capable of having their lands totally difcharged 


Land has been propofed, but in the prefent ftate of the 
divifion of property this is impoffible: and as money is 
continually changing in its value, it would alfo be a very 
improper ftandard, unlefs fome plan could be: formed by 
which the compofition could be increafed as the value of 
money diminifhes. A plan of this kind has been publifhed 
in the. Tranfa€tions of the Society inftitute’ at Bath, Vol. 
IV. which thofe who are interefted in this fubje& may con- 
fult for farther information. 

TITHING, (Téthinga, from the Sax. Theothunge, i.e. De- 
curiam), a number or company of ten men, with their fa- 
milies, knit together in a kind of fociety, and al! bound to 
the king, for the peaceable behaviour of each other. An- 
ciently no man was fuffered to abide in England above forty 
days, unlefs he were enrolled in fome tithing.—One of the 
principal inhabitants of the tithing was annually appointed 
to prelide over the reft, being called the éthing-m:n, the 
head-borough, and ia fome couutries the borfeholder, or 
borough’s ealder, being fuppofed the difcreeteft man in the 
borough, town, or tithing. ‘The diftribution of England 
into tithings and hundreds is owing to king Alfred. See 
BorseHouper, 

TITIANO Vecetur, or Titian, the. moft univerfal 
genius. for painting of all the Lombard fchool, the beft co- 
lourift of all the moderns, and the moft eminent for hi- 


flories, portraits, and-land{gapes, was born at Cadore, in Pittinote 
the province of Friuli, in the flate of Venice, in 1477, or Didiona 
in 1480 according to Wafari and Sandrart. His parents? 


of tithes by various ways: as, 1. By real compofition. 
2. By the pope’s bull of exemption. 3. By unity of 


poffeffion; as when the reGtory of a parifh, and lands 
in the fame parifh, both belonged to a religious houfe, 
thofe lands were difcharged of tithes by this unity of poffef- 
fion. 4. By prefcription ; having never been liable to tithes, 
by being always in fpiritual hands. 5. By virtue of their 


order ; as the Knights ‘Templars, Ciftercians, and others, 
whofe lands were privileged by the pope with a difcharge 
of tithes. Though, upon the diffolution of abbeys by 
Henry VIII. moft of thele exemptions from tithes would 
have fallen with them, and the lands become tithable again, 
had they not been fupported and upheld by the ftatute 31 
Henry VIII. c. £3. which enacts, that all perfons who 
fhould come to the pofleffion of the lands of any abbey then 
diffolved, fhould hold them free and difcharged of tithes, in 
as large and ample a manner as the abbeys themfelves former- 
ly held them. And from this original have fprung all the 
lands which being in lay hands, do at prefent claim to be 
tithe-free: for if a man can fhow his lands to have been 
{uch abbey-lands, and alfo immemorially difcharged of tithes 
-by any of the means before-mentioned, this is now a good 
prefcription de non decimando, But he muft fhow both 

thefe requifites: for abbey-lands, without a fpecial ground 
' of difcharge, are not difcharged of courfe; neither will any 
prefcription de non decimando avail in total difcharge of tithes, 
unlefs it relates to fuch abbey-lands. 

It is univerfally acknowledged that the payment of tithes 
in kind isa great difcouragement to agriculture. They 
are inconvenient and vexatious to, the hufbandman, and 
operate as an impolitic tax upon induflry. The clergyman, 
too, frequently finds them troublefome and precarious ;_ his 
expences in collecting are a confiderable drawback from their 
value, and his juft rights are with difficulty fecured: he is 
- too often obliged to fubmit to impofition, or is embroiled 
with his parifhioners in difputes and litigations, no lefs irk- 
fome to his feelings than prejudicial to his intereft, and 
tending to prevent thofe good effeéts which his precepts 
fhould produce. It is therefore of the utmoft importance 


fent him at ten years of age to one ot his uncles at Venice, 
who finding that he had an inclination to painting, put him 
to the fchool of Giovanni Bellino. 

But as foon as Titian had feen the works of Giorgione, 
whofe manner appeared to him abundantly more elegant, 
and lefs conftrained than that of Bellino, he determined to 
quit the ftyle to. which he had fo leng been accuftomed, 
and to purfue the other that recommended itielf to him, 
by having more force, more relief, more nature, and more 
truth. Some authors affirm, that he placed himfelf asa 
difciple with. Giorgione ; yet others only fay, that he cul. 
tivated an intimacy. with him; but ,it is undoubtedly cer. 
tain that he ftudied with that great mafter; that he learn. 
ed his method..of blending and uniting the colours ; and 
practifed his manner fo, effectually, that feveral of the paints 
ings of Titian were taken for. the performances ot Giors 
gione; and then his fuccefs infpired that artift with an in- 
vincible jealoufy of Titian, which broke off their conneCtion 
for ever after. 

The reputation of Titian rofe continually ; every new 
work contributed to extend his fame through all Europe ; 
and he was confidered as the principal ornament of the age 
in which he flourifhed.. And yet, Sandrart obferves, that 
amidft all his applaufe, and conftant employment at Venice, 
his income and fortune were inconfiderable; and he was 
more remarkable for the extenfivenefs. of his talents, than 
for the affluence of his circumftances. But when his merit 
was made known to the emperor Charles V. that monarch 
knew how to fet a juft value on his foperior abilities; he 
enriched him by repeated bounties, allowed hima confider- 
able penfion, conferred on him the honour of knighthood, 
and what was ftill more, honoured him with his friendfhip. 
He painted the portrait of that benefactor feveral times; 
and it is recorded by. Sandrart, that one day, while the em+ 
peror was fitting for his pi€iure, a pencil happening to drop 
from the painter, he ftooped, took it up, and returned it ; 
obligingly anfwering to the,modeft apology ef the artilt 
3. (who 


5 


inno. 


7) F 


(who bluthed at the condefcenfion of fo great a monarch), 
that the merit of a Titian was-worthy of the attendance of 
an emperor. is 
The excellence of Titian was not 
rent in the hiftorical compofitions which he painted as in his 
portraits and landfcapes, which feem to be fuperior to all 
competition ; and even to this day, many of them preferve 
their original beauty; being as much the admiration of the 
prefent age as they have defervedly been of the ages pat. 
It is obferved of Titian by moft writers, that in the dif- 
ferent periods of his lite he had four different manners ; 


ne refembling his firft inftiuctor Bellino, which was fome- 


what iff; another, in imitation of Giorgione, more bold, 
and full of force; his third manner was the refult of ex- 
perience, knowledye, and judgment, beautifully natural, 
and finifhed with exquifite care, which manner was peculiar- 
ly his own ; and in thofe pi€tures which he painted between 
the years of approaching old age and his death may be 
noticed his #ourth manner. His portraits were very dit- 
ferently finifhed in his early, and in his latter time, accord- 
ing to the teftimony of Sandrart. At firft he laboured his 
pictures highly, and gave them a polithed beauty and luftre, 
fo as to produce their effect full as well when they were 
examined clofely as when viewed ata diftance ; but after- 
wards, he fo managed his penciling, that their greateft force 
and beauty appeared at a more remote view, and they plea- 
fed lefs when they were beheld move nearly. So that many 
of thofe artifts who fudied to imitate him, being mifled by 
appearances which they did not fufficiently confider, have 
imagined that ‘Titian executed his work with readinefs and 
a mafterly rapidity ; and concluded that they fhonld imitate 
his manner moft effe€tually by a freedom of hand and a 
bold pencil: Whereas in’ reality, “Titian took abundance 
of pains to work up his pictures to fo high a degree of per- 
feGtion; and the freedom that appears in the handling 
was entirely effected by a ficilful combination of labour and 
judginent. 

It cannot be truly affirmed, that Titian equalled the 
great matters of the Roman {chool in defign; but he al- 
ways took care to difpofe his figures in {uch attitudes as 
fhowed the moft beautiful parts of the body. His tafte in 
defigning men was not generally fo correct or elegant as it 
appeared in his boys and female figures; but his colouring 
had all the look of real flefh, his figures breathe. He was 
not fo bold as Giorgione, but +a tendernefs and delicacy he 

roved himfelf much fuperior to him and all other artifts, 
The expreffion of the paflions was not his excellence, 
though even in that refpect many of his figures merited the 
juiteft commendation; but he always gave his figures an air 
of eafe and dignity. His landfeapes are univerfally allowed 
to be unequalled, whether we confider the forms of his trees, 
the grand ideas of nature which appear in his {cenery, or 
his diftances which agreeably delude and delight the eye of 
every obferver; and they are executed with a light, tender, 
and mellow pencil. He learned from nature the harmony 
of colours, and his tints feem aftonifhing, not only for their 
force, but their fweetnefs; and in that refpeét his colour- 
ing is accounted the ftandard of excellence to all profeflors 
of the art. 

It would prove almoft an endlels tafk to enumerate the 
variety of works executed by this illuftrious artift, at Rome, 


Venice, Bologna, and Florence, as well as thofe which are 


to be jeen in other cities of Italy, in England, Spain, Ger- 
many, and France; but there are two, which are mention- 
ed as being truly admirable, One is, a Laft Supper, pre- 
ferved in the RefeGtory at the Efcurial in Spain, which 
is inimitably fine; the other is at Milan, reprefenting Chrift 
crowned with Thorns. ‘The principal figure in the latter 
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fo remarkably appa- 


Tile 


has an attitude full of grace and dignity more than mortal, 
and the countenance fhows a benevolence and humility, com- 


bined with diznity and pain, which no pencil but that of , 


‘Titian could fo feelingly have defcribed, Tt is admirably 
coloured, and tenderly and delicately penciled ; the heads 
are wonderfully. beautiful, the compolition excellent, and 
the whole has a charming effeét by the chiaro-fcuro, 

He was of fo happy a conftitution, that he was never 
ill till the year 1576, when he died of the plazue, at 99 
years of age. His difciples were Paulo Veronele, Giacomo 
Tintoret, Giacomo de Porte Baffano, and his fons. 

TIULARK, in ornithology. See ALaupa. 

TITLE, an appellation of dignity or rank given to 
princes and perfons of diftinétion. 

'Litles were not fo common among the ancient Greeks or 
Romans as they are in modern times, ‘Till the reign of 
Conftantine the title of ///ufrious was never given except to 
thofe who were diftinguifhed in arms or letters: But at 
length it became hereditary in the families of princes, and 
every fon of a prince was illuitrious. ‘he title of High- 
ne/s, was formerly given only to kings. The kings of Eng- 
land before the reign of Henry VIII. were addreffed by the 
title of your Grace. That monarch firft aflumed the title 
of Highnefs, and afterwards that of Mayfly. ‘The title of 


" majefty was firft given him by Francis I. in their enterview 


in 1520. Charles V. was the firft king of Spain who af- 
fumed the {ame title. 

Princes, nobles, and clergy generally have one title de- 
rived from their territories and eftates, and another derived 
trom their rank or trom fome other remarkable circum- 
ftance. The Pope is called the Bi/bop of Rome, and has 
the title of Ho/ine/s. A cardinal\ has his name gene- 
rally from {ome church, and is faluted: by the name of 
Eminent, or moft Eminent. An archbifhop, befides being 
named from his diocefe, is called bis Grace and moft Reve- 
rind; a bifhop is alfo diftinguifhed by the name of his dio- 
cefe, and has the title of Ais Lord/bip and right Reverend. 


' Inferior clergymen are denominated Reverend. 


The titles of crowned heads derived from their dominions 
it is unneceflary to mention. It will be fufficient to men- 
tion thofe by which they are addrefled. To an enperor 
is given the title of Imperial Majefly; to kings, that of Ma- 
jefly ; to the princes of Great Britain, Royal fZighne/s ; to 
thofe of Spain, dufant ; to eleGiors, Electoral Highnefs ; to 
the grand duke of Tufcany, M]of Serene Highne/s; to the 
other princes of Italy and Germany, Highne/s ; to the Doge 
of Venice, Moft Serene Prince ; to the grand-mafter of Mal- 
ta, Eminence ; to nuncios and ambafladors of crowned heads, 
Excellency ; to dukes, Grace; to marquiffes, eatls, and barons, 
Lordfbip. 

The emperor of China, among his titles, takes that of 
Tien Su, ** Son of Heaven.”? The Orientals, it is obferved, 
are exceedingly fond of titles: the fimple governor of Schi- 
ras, for inftance, after'a pompous enumeration of qualities, 
lordfhips, &c. adds the titles of Flower of Courie/y, Nutmeg 
of Conjolation, and Ro/e of Delight. 

Titve, in law, denotes any right which a perfon has 
to the poveffion of a thing, or an authentic initrument 
whereby he can prove his right. See the articles Ricut, 
Property, &c. 

T1718 to the Crown in the Britifhb Conftitutton. See Suc- 
CESSION. 

‘TITMOUSE, in ornithology. See Parus. 

TITULAR, denotes a perion invefted with a title, in 
virtue of which he holds an office or benefice, whether he 
perform the funétions thereof or not. 

TLTUS Vespasianus, the Roman emperor, the fon of 
Veipafian ; of whom it is related, that not being able to re- 
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} He- reigned but 
two years; and it is thought Domitian his brother poifoned 
him, A.D. 81, aged 41. See (Hiftory of) Rome. 
TIVIOT mixes. See Cugyror. 
TIVOLI, the modern name of ‘{1pur. 
TOAD, in zoology. See Rana 
Tosp-Fijb. See Loruius. 
To4p-Fiax, in botany. See AnTIRRHINUM, 
2 04D. Stone, a genus of argillaceous earths examined by 
Dr Withering. He deferibes it as of a dark-brownith grey 
colour; its texture granular ; neither effervefcing with acids 
nor ftriking fire with fteel. The cavities of it are filled 
with cryflallized {par, 
Philefiphicalfe, An hundred parts of toad-ftone contain from 56 to 
Nb hig 63.5 of fil'ceous earth, near 15 of . argillaceous earth, VAN 
5782. of calcareous earth, and 16 of oxydated iron. Dr Kirwan 
obferves, that the toad-ttone is not much different from ba- 
faltes, only that it-is fofter: it coniains alfo a fmaller pro- 
portion o: iron, and a larver one of filiceous earth, 
TOBACCO, in botany. See Nicotiana and Snurr. 
Vhe Indians (lays Dr Leake) poifon their arrows with 
the oil of tobacco, which, infufed into a freth wound, occa- 
fions ficknefs and vomitinz, or coavulfions and death ; with 
what fa‘ety therefore, fetting afide propriety, the fubtile pow- 
Ger of this-plant, called /nw/,; may be applied to the tender, 
internal furface of the nofe, it may be proper to inquire; for, 
if the oil of tobacco isa mortal poifon when apphed to the 
open vellels of a wound, furely ‘this plant, whee taken in 
fubftance as fnuff, muft in a certain degree be injurious. 
From the infinite number of nerves diffufed over the mucous 
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membrane of the nofe, it is endowed with exquifite feeling ; 
and, the better to preferve the fenfe of {melling, thofe nerves 
are continually lubricated with moifture. 

By the almott cauftic acrimony of fnuff, this moifture js 
dried up, and thole fine, delicate nerves, the organs of {mell- 


wg, are rendered callous and infenfible. To this felf evi. 
dent bad effet may be added the narcotic or ftupifying 
power of tobacco, by which not only the brain and nerves 
are injured, but. alfo the eyes depending upon their influ- 
ence, together with the fenfe ot {melling ; and, from the 
force with which {nuff is ufually drawn up the nofe, its paf- 
fage will be obftru@ed, and the veice lefe its clearnefs and 
diltinét articulation. 

Befides thofe pernicious qualities, {nuff often involuntari- 
ly defcends into the ftomach, creating nanfea, lofs of ap- 
petite, and vomiting ; and by its narcotic power will dimi- 
nih nervous influence and impair diyeftion; it difcolours 
the fkin contiguous to the nofe, and will taint the fweetett 
breath with the rank odour of a tobacco cafk. For this 
reafon the ladies of fafhion in Trance feldom take fnuff till 
they are married; a very high compliment, no doubt, to 
their hufbands. ‘Ihe only advantage of taking {nuff is 

- that of fneezing, which, in Quegifh, phlezmatic habits, will 
give univerfal coneuffion to the body, and promote a more 
free circulation of the blood; but of this benefit, {nuff- 
takers are deprived, from being familar with its ufe. 

We have been told, that tobacco, when chewed, is a pre- 
fervative againtt hunger: but this isa vulgar error; for, 
in reality, it may more properly be faid to deftroy appetite 
by the protufe difcharge of faliva, which has already been 
coniidered as a powerful, Ciflolving fluid, effential both to 
appetite and digeltion, In {mokiag, the fumes of tobacc 


and ina ftrong heat it is fufible per. 
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induce a kind of pleafing infenfbility not eafily deferibed, Tebrece 
Its narcotic odour, thus adminiftered, equally infatuates the. Tobages 
ignorant favave and the intelligent philofopher ; but, by 

the large expence of faliva thereby occafioned, it is produc- 

tive of many diforders of the head and ftomach, particularly 

the lait, 

Toracco-Pipe-Fifp. See Fisruuaria. 

Topascco-wine, See Puarmacy-Index, 

TOBAGO, one of the Caribbee iflands, ceded to Great 
Britain by the treaty of Paris in 1763, taken by the French 
in 1781, and retaken by the Britifh in 1793. It hes ig 
the latitude of 11 degrees 10 minutes north, and 59 degrees 
40 minutes longitude weft from London, about 40 leasueg 
fouth-by-weft trom Barbadoes, 36 fouth-eaft from St Vin. 
cents, 20 fouth-eait from Grenada, 12 north-eaft from the 
Spanth ifland of Trinidada, and between 30 and 40 north. 
eaft from the Spanifh main. According to the lateft 2c. 
counts, it is fomewhat more than 30 miles in length frone. 
north-eait to fouth-weft, between 8 and g in breadth, and 
from 23 to 25 leagues in. circumference. ‘I'he Englith vi. 
hited this ifland very early, Sir Robert Dudley being there 
in the. reign of queen Elizabeth. In that of Charles I. 
William earl of Pembroke procured a grant of this, with 
two other {mall iflands; but died before he was able to carry 
into execution his defiga of fettliny them. In A. D. 1632 
fome merchants of Zealand fent over a {mall colony thither, 
and pave it the name of New Walcheren; but before they 
were able thorouzhly te eftablith themielves, they were 
defroyed by the Indians affilted by the Spaniards. 'T'en years 
after, James Duke of Courland fent a colony thither, whe 
lettled themfelves upon Great Courland bay, and made a 
confiderable progreis in planting. A. D. 1654, Mefficurs 
Adrian and Cornelius Lampfius, two opulent merchants of 
Flufhing, fent a contiderable number of people thither, who 
fettled on the other fide of the ifland, and lived in amity 
with the Courlanders, until they learned that the king of 
Sweden had feized the perfon of their duke and difpoffei- 
fed him of his dominions, when they attacked and forced 
his fubjeéts to fubmit. The duke being afterwards re- 
ftored, he cbtained fram Charles IT. a grant of this ifland,. 
dated the 17th of November 1664. In the fecond Dutch 
war the count d’Eftrees, by order of his matter, to- 
tally ruined it at the clofe of the year 1677; and from that- 
time it continued wafte till Britain took poffefhon of it atter 
the treaty of Paris. The climate, notwith{tanding its viei- 
nity to the line, is fo tempered by the breezes from the fea, 
as to be very fupportable even to Europeans ; and hath the 
fame advantayres with that of Grenada, in having regular 
feafons, and alfo in being exempt from the hurricanes ‘Uhere 
are throughout the ifland many riling grounds, though, ex- 
cept at the north-eaft extremity, there is no part of it that 
can be ftyled mountainous ; and even there the country 1s 
far from being rugged or impaffable. ‘The foil, if we may 
credit either Dutch or French writers, is as fertile and lux- 
uriant as any of the iflands, and very finely diveriified. 
Ground provifions’ of all forts have been raifed in ereat 
plenty, a valt variety of vegetables, excellent in their kind, 
fome for food, fome for phyfic. Almott every {pecies of 
wletul timber is to be found here, and fome of an enormous 
fize; amongft others, the true cinnamon and nutmeg tree, 
as the Dutch confefs, and of which none could be better 
judges ; whole groves of faflafras, and of trees that bear the 
true gum copal, with other odoriferons plants that render 
the air wholefome and pleafant. It is as well watered as 
can be withed, by rivers that fall into the fea on both 
fides, many fmaller ftreams, and fine freth {prings in almoft 
every part of the ifland. he fea-coaft is indented by 10 
or 42 fair and fpacious bays, and there are amonglt thele 
4 one 
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as ever 
vilited thofe feas.. ‘There are wild hogs in great plenty, 
abundance of fowls of different kinds, and a vatt variety of 
fea and river fifh. At the north-eaft extremity lies Little 
Lobago, which is two miles long, and about half a mile 
broad, very capable of improvement. 

TOBOLSKYI, the capital ‘of Siberia, is ftuated at the 
confluence of the rivers 'l'obol and Irtifh, in N. Lat. 58° 
12, E. Long. 68° 18’. The city ftands upon the afcent of 
a high hill, the lower part of which is inhabited by Maho- 
metan lartars, who carry on a confiderable traffic upon the 
river Irtifh, and convey their merchandife quite acrofs Great 
‘Tartary, as far as Chira. ‘The river Irtith is reckoned as 
rapid as the Danube; runs fram the fouth, and empties it- 
felf into the Oby: the Tobol wathes the other fide of the 
town, and a little below it falls into the Irtith. By means 
of thefe two rivers, there is a conftant fow of merchandile 
into the city during the fummer feafon. Tobolfki is there- 
fore a great mart for the commodities of Mulcovy, Vartary, 
and other countries: and here is a great concourfe of mer- 
chants, All forts of provifions are plentiful and cheap. An 
hundred weight of rice is fold tor 16 copecs, equal to about 
eight pence Sterling 3 a flurgeon weighing 40 pounds, tor 
halt that money ; an ox for two rix-dollars, and every other 
article in proportion; the adjacent country abounds with 
fame in great variety. ‘(he fupreme court of judicature for 
ail Siberia is held in this city, which is alfo the feat of a 
metropolitan, fent hither from Mofcow to efercile f{piritual 
jurudiétion over the whole kingdom. ‘lobolfki is well for- 
tificd, and. defended by a ftrong garrifon, under the com. 
mand of the waiwode, who refides in the place, and takes 
charge of the tur tribute, which is here depofited in proper 

vagazines. ‘This governor enjoys a very extenfive com- 
mand, and can occafzonally bring into the field Q®0o men, 
befdes a trong body o! Tartars on horfeback, to make head 
againft the Kalmueks and Coflacks, in. their repeated in- 
curfons. A fufficient number of Ruffians, called em- 
/eaiks, ave kept in continual pay by the government, on the 
banks of the Irtifh, to fupply travellers on the czar’s ac- 
count with men, boats, or carriages, to-convey them as far 
as Surgut on the Oby, 2 voyage of 200 leazues by water. 
This is the common method of travelling in the fummer ; 
but in winter the journey by land is not halt fo long, 
being pertormed in fleds over the ice and inow, with which 
the country is covered. ‘Lhefe fleds are moved by a pair 
of dows, which will draw a load pf 300 pounds with fur- 
prifing expedition. ‘They are hired at ealy rates, ard du- 
ring one halt of the year may be feen flying over the fnow 
in great numbers. ‘I he city 18 {uppofed to contain 15,000 
inhabitants. It is 800 miles eaft from Mofcow, and i900 
from Peterfb argh, 

TODDA Panna. See Cycas. 

TODDY, a name given to the juice of the cocoa nut 
tree. See Arax.—Toddy is alfo a. name given to a mix- 
ture of {pirits, water, and fuvar. 

Toppr-Bird. See Loxia, {pecies II. 

TODUS, the Tapy, in ornithology ; a renus belonging 
to the order of pice. The beak is flender, ceprefled, broad, 
and the bafe befet with brifiles. . ‘I'he noftrils are {mall and 
oval. The toes are placed three before and one behind ; 
the middle are greatly conneéted to the outer. There are 
15 {pecies according to Dr Latham. 

“ Birds of this genus (fays that eminent ornitholegif ) 
inbabit the. warmer parts ot America. “They vary confi- 
cerably in their bills as to:breadth, but all of them have a 
certain flatnefs, or depreffEon, which is peculiar. They have 
great affinity to the flyeatchers; and indeed, to {peak the 
truth, the two genera run much into one another : however, 
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in one thing. they differ materially ; for in’ the tody the- 
outer and middle toes are much conne&ed, whereas in the 
flycatcher genus they are divided to their orijzin.’? 

TOGA, in Roman antiquity, a wide woollen gown or 
mantle, which feems to have been of a femicircular form, 
without fleeves ; differing both in richnefs and largenefs, ac- 
cording to the circumftances of the wearer, and ufed only 
upon occafion of appearing in public. 

Every body knows that the toga was the diftinguithed 
mark of a Roman; hence, the jus -toze, or privilege of a 
Roman citizen; i. e. the right of wearing a Roman habit, 
and of takin, as they explain it, fire and water through the 
Roman empire. 

TOKAY-Wine, derives its name from a town of Hun- 
gary, where it is produced. There are four forts of wine 
made from the fame grapes, diftinguifhed at Tokay by the 
names of effence, aufpruch, ma/slach, and the common wine. 
The effence is made by picking out the half-dried and fhri- 
velled grapes, and putting them into a perforated veflel, 
where they remain as long as any juice runs off by the mere 
preflure of their awn weizht. “Lhis is put into fmall cafks. 
The aufpruch is made by pouring the expreffed juice of the 
grapes from which the former had been picked on thofe that 
yielded the effence, and treading them with the feet. The 
liquor thus ohtained flands for a day or two to ferment, and 
then is peured into (mall cafks, wiiich are kept in the air for 
about~a month, and afterwards put into cafks. The fame 
procels is again repeated by the addition of more juice to 
the grapes which have already urdergone the two former 
preflures, and they are now wrung with the hands ; and thug 
is had the mafslach, ‘The fourth kind is made by taking all the 
grapes together at firft, and fubmitting them to the greatett 
preilure : this is chiefly prepared by the peafants. The ef. 
fence is thick, and very iweet and luicious: it is chiefly ufed 
to mix with the other kinds. The aufpruch is the wine 
commonly exported, and which is known in foreign coun- 
tries by the name of Today. 

The goodnefs of it is determined by the followinz rules. 
The colour fhould neither be reddifh nor very pale, but a 
light filver: in trying it, the palate and tip of the tongue 
thould be wetted. without {wallowing it, and if it mani/eh 
any acrimony to the tongue, it is not good; but the tafte 
ourht to be loft and mild: when poured out, it fhould form 
globules in the glafs, and have an oily appearance; when 
genuine, the ftrongeft is always of the beit quality: when 
fwallowed, it thould have an earthy aftrinent tafe in the 
mouth, which is called the tafte of the root. All tokay 
wine hag an aromatic tafte, which diilinguithes it from every 
other Ipecics of wine. It keeps to any age, and improves 
by time: but is never good till about three years old. It 
is the bef way to tranfport it in cafks; for when it is on 
the feas, it ferments three times every {€afon, and thus re- 
fines itfelf. When in bettles, there muft be an empty {pace 
left between the wine and the cork, otherwife it would burt 
the bottle. A little oil is put upon the furface, and a piece 
of bladder tied over the cork. 'The bottles are always laid 
on their fides in fand, Philofophical Tranjadions, vol. \xiij. 
part ii. p. 292, &e. 

TOKENS. See Teanesmens-Tokens. 

TOISE, a French meafure containing fix. of their feet, 
or a fathom. : 

TOLAND (John), a very famous writer, was born near 
Londonderry in Ireland, 1670, and educated in the Popith 
religion ; but at 16 years of age embraced the priuciples of 
the Proteftants. He ftudied three years at the univerfity of 
Glafgow ; was:created maiter of arts in the univerfity of E- 
dinburgh ; and afterwards completed his fudies at Leyden, 
where he refided two years. Je then went to Oxford,. 
where, 
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Toledo. where, having the advantage of the public Ubrary, he eal: 
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wesymemr JeGted materials upon i variqus fubletts, and-compoled fome 


pieces ; among which was, A Diitrtation to prove the re- 
ceived hiftory of the tra tical death of Atikus Regulus, the 
Roman conful, to be a fable. He began likewile a work of 
greater confequence, im which he undertook to fhow that 
there are no myfteries in the Chriftian religion. Je pub- 
lithed it in 1696 at London, under the title of Chrifianity 
not myflerious. - This book vave arcat offence, and was at- 
tacked by feveral writers. Ie afterward wrote in favovr of 
the Hanoverian fucceffion, and many other pieces. In 1707 
he went into Germany, where he vifted feveral courts ; and 
in 1710 he was introduced to Prince Eugene, who gave 
him feveral marks of his generofity. Upon his return to 
Enzland he was for fome time fupported by the liberality 
-of the earl’of Oxford lord-treafurer, and kept a, country- 
houfe at Epfom; but foon lofing his lordfhip’s favour, he 
publifhed feveral pamohlets avainft that miniller’s meafures. 
In the four ‘aft years of his life he lived at Putney, but 


ufed to {pend moft part of the winter in Loridon. Mr To- © 


Yand died at London in 1722. He was a man of uncom- 
mon abilities, pubkifhed a number of curious tracts, and’ was 
perhaps the moft learned of all the infidel writers ; but his 
private character was far from being an amiable one; for he 
was extremely vain, and wanted thole focial virtues which 
are the chief ornaments as well as duties of life. His poft- 
humous works, two volumes o&tavo, were publifhed in 1726, 
with an account of his life and writings, by Mr Des Mai- 
7Zeaux. 

TOLEDO, an ancient and trading city of Spain in 
New Cattile, of which it was formerly the capital. About 
two centuries ago it is faid to have contained more than 


Frourgoanne’s 200,000 inhabitants; but they are now Giminifhed to 
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20,000, or at mot to 30,000. It is advantageoufly feated 
on the river Tajo, which furrounds it on two fides ; and on 


the land-fide it has an ancient wall built by a Gothic king, 


and flanked with 100 towers. It is feated on a mountain, 
which renders the ftreets uneven, and: which are narrow; 
but the houfes are fine, and there are a great number of fu- 
perb ftrudtures, befides 17 public f{quares, where the mar- 
kets are kept. The fineft buildinas are the royal caftle and 
the cathedral church ; which laft is the richeft and moft con- 
fiderable in Spain. Jt is feated in the middle of the city, 
joining to a handfome ftreet, 
Several of the gates are very large, and of bronze. There 
is alfo a fuperb fteeple extremely high, from whence there is 
a very diftant profpeét. ‘The Sagrariro, or principal cha- 
pel, is a real treafury, in which are 15 large cabinets let 
into the wall, full of prodigious quantities of gold and filver 
veflels, and other works. ‘I"here are two mitres of filver 
gilt, fet all over with pearls and precious fiones, with three 
collars of maffy gold, enriched in like manner. There are 
two bracelets and an imperial crown of the Virgin Mary, 
confifting of large diamonds and other jewels. ‘The weight 
of the gold in the crown is 15 pounds. ‘The veffel which 
contains the confecrated wafer is of filver gilt, as high as a 
man, and fo heavy, that it requires 30 men to carry it 3 
within it is another of pure gold enriched with jewels. Here 
are 38 religious houfes, moft of which are worthy a travel. 
ler’s notice, with many other facred buildings, a great num- 
ber of churches belonging to 24 parifhes, and fome hofpi- 
tals. Without the town are the remains of an amphi- 
theatre, and other antiquities. | 

Toledo is an archbifhop’s fee, and the feat of the pri- 
His revenue is faid to be worth 400,000 
large deduétions to be made from it. 
It pays 15,000 ducats to the monks of the Efcurial, be- 
fides feveral other penfions, ‘Toledo has alfo a univerfity. 
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fword blades made there. It is fituate 
15. in north latitude 39. 5a, and is 37 miles fouth from 
Madrid. . 

TOLERATION, in matters of religion, is either civil 
or ecclefiattical. Civil toleration is an impunity and fatety 
granted hy the ftate to every fe@ that does not maintain 
doétrines inconfftent with the public peace: and eeclefi- 
aftical toleration is the allowance which the church grants 
to its members to differ in certain opinions, ‘not reputed fun- 
damental. 

A\s the gods of Paganifm were almoft all local and tute- 
lary, and as it was a maxim univerfally received that it wag 
the duty of every man to worfhip, tovether with his own 
deities, the tutelary gods of the country in which he might 
chance to refide, there was no roam, for perfecution in the 
Heathen world, on account of different fentiments in reli-- 
gion, or of the different rices with which the various det- 
ties were worfhipped. Had the primitive Chriftians joined 
their fellow-citizens in the worfhip of Jupiter, Juno, and: 
the reft of the rabble of Roman divinities, they would-have 
been fuffered to worfhip, without moleftation, the Creator 
of the world and the Redeemer of mankind; for in that 
cafe the God of the Chriftians would have been looked upon 
as a Being of the fame kind with the gods of the empire; 
and the great principle of intercommunity would have 
remained unviolated, But the true God had expreisly pro- 
hibited both Jéws and Chriftians from. worfhipping any 
other god befides Himfelf ; and it was their refufal to break - 
that precept. of their religion which made their Heathen 
matters look upen them as Atheifts, and perfecute them as 
a people inimical ta the ftate. Utility, and not truth, was 
the objeét for which the Heathen legiflatures {upported the 
national religion. ‘They well knew that the flories told by 
their poets of their different divinities, of the rewards of 
Flyfium, and of the punifhments af 'T'artarus, were a cal. 
le&tion of fenfelefs fables; but they had nothing better to 
propofe to the vulgar, and they were not fuch ftrangers to . 
the human heart, as to fuppofe that mankind could live to- 
gether in fociety without being influenced in their conduct 
by fome religion. 

Widely different from the genius of Paganifm was the 
fpirit of the Jewith difpenfation. T'ruth, which is in fact 
always coincident with general utility, was the great object 
of the Mofaic law. ‘The children of Tfrael were feparated 
from the reft of, the world, to preferve the knowledge, and 
worthip of the true Ged, at a time when all the other nations 
on earth, forgetting the Lord that made them, were falling 
proftrate to ftocks and ftones, and worfhipping devils and 
impure {pirits. Such was the contagion of idolatry, and fo 
{trong the propenfity of the Ifraelites to the cuftoms and 
manners of the Egyptians, and other polytheiftic nations 
around them, that the purpofe of their feparation could not 
have been ferved, had not Jchovah condeicended to become 
not only their tutelary God, but even their fupreme civil 
Maziftrate (fee THEOLocy, n° 151.) ; fo that under the 
Mofaic economy, idolatry was the crime of high treafon, 
and as fuch juftly punifhed by the laws of the ftate. Among 
the Jews, the church and ftate were not indeed different fo- 
cieties. They were fo theroughly incorporated, that what 
was a fin in the one was a crime in the other; and the for- 
feiture of ecclefiaftical privileges was the forfeiture of the 
rights of citizens. 

In many refpe&ts the Chriftian religion is dire€tly op- 
pofite to the ritual law of Mofes. It is calculated for all 
nations, and intended to be propagated among all. IJnftead 
of feparating one people from another, one of its principal 
objects is to difleminate univerfal benevolence, and to incul- 
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oleration, eate upon the whole human race, that mutual love which 
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naturally fprinzs from the knowledge that all men are bre- 
thren. Its ultimate end being to train its votaries for hea- 
ven, it concerns itfelf no farther with the affairs of earth 
than to enforce by eternal fanGions the laws of morality ; 
and the kingdom of its Founder not being of this world, it 
leaves every nation at liberty to fabricate its own municipal 
laws, {o as belt to ferve its own intereft in the various cir- 
cumftances in which it may be placed; and denounces a 
curfe upon all who pay not to thofe laws the fulleft obedi- 
ence, when they were not obvioufly inconfiftent with the 
laws of piety ard virtue, which are of prior obligation. The 
Chrifian church therefore muft always remain a diftin fo- 
ciety from the flate; and tho’, till the prefent age of hazardous 
innovations, it has been Scie’ expedient in every country, 
where the truth of the zofpel is admitted, to give to the re- 
ligion of Chrift a legal eftablithment, and to confer immu- 
nities on its minifters, this meafure has been acopted, not to 
fecure the purity of the faith which appeals to the private 


judgment of each individual, but merely to preferve the 


peace of fociety, and to put a reftraint upon thofe a€tions of 
which human laws cannot take cognizance. With religion, 
Chriftian goverrments have no critics concern than as it 
tends to promote the praétice of virtue. The early Chri- 
ftians, however, net underftanding the principle upon which 
penal laws were employed to prelerve the purity of the Jew- 
ifh religion ; and, as our bleffed Lord obferved to two of 
his apoliles, not knowing what fpirit they were of —hattily 
concluded that they had a right to enforce the doctrines 
and worfhip of the New Telanients by the fame means 
which had been ufed to preferve the Ifraelites fteady to the 
do&rines and worfhip of the Old. Hence, though they 
had fuffered the cruelleft perfeoutions themfelves (fee Per- 
SECUTION), they no fooner got the power of the ftate in 
their hands, than they perfecuted the Pagans for their 
idolatry ; and afterwards, when herefies arofe in the church, 
perfecuted one another for exprefling in different phrafes 
metaphyfical propofitions, of fuch a nature as no human 
mind can fully comprehend. ‘The apoftle had forewarned 
them that there muft be herefies in the church, that they 
who are approved may be made manifeft; but it did not 
occur to them that perfecution for. opinion is the worft of 
all herefies, as it violates at once truth and charity. 

Hitherto thefe unhallowed means of bringing Chriftians 
to uniformity of faith and practice, had been only occafion- 
ally employed’ from their not accurately diftinzuifhing be- 
tween the fpirit of the gofpel and that of the ay ; but as 
foon as the bifheps of Rome had brought the inhabitants of 
Europe to recognize their infallibility in explaining articles 
of faith, and deciding points of controverfy, perfecution. be- 
came a regular and permanent inftrument of ecclelfiaftical 
difcipline. To doubt or to deny any dotrine to which 
thefe unerring inftru€étors had given the fanétion of their 
approbation, was held to be not only a refifting of the 
truth, but an aé& of rebellion againft their facred authority; 
and the fecular power; of which, by various arts, they had 
acquired the abfolute direCtion, was inftantly employed to 
avenge both. 

“Thus Europe had been accuftomed, during many cen- 
turies, to {fee {peculative opinions propagated-or defended 
by force, the charity and mutual forbearance which Chri- 
ftianity recommends with fo much warmth, were forgotten, 
the facred rights of confcience and of private judgment were 
unheard of ; ae not only the idea ot toleration, but even 
the word itfelf, in the fenie now affixed to it, wes unknown. 
‘A right to extirpate error by force, was univerlally allowed 
to be the prerogative of thofe who pofleffed the knowledge 
of truth;”? and though the. firft. reformers did not arro- 
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they hed refufed to the church of Rome, they were not lefs 
confident of the truth of their own doétrines, and required 
with equal ardour the princes of their party to check fuch 
as preiumed to impugn or to oppofe them. To this requeft 
too many of thefe princes lent a willing ear. It flattered 
at once their piety and their pride to be confidered as pol- 
fefling all the rights of Jewifh princes; and Henry the 
VIII. of England, after labouring to make his divines 
declare that all authority ecclefiaftical as well as civil flows 
from the crown, pegfecuted alternately the Papifts and Pro- 
teftants. Many of his fucceflors, whofe characters were 
much better than his, thought themfelves duly authorized, 
in virtue of their acknowledged fupremacy over all ftates 
and conditions of men, to enforce by means of penal laws a 
uniformity of taith and worfhip among their fubjeéts ; and 
it was not till the revolution that any fe& in England feems 
to have fully underftood, that all men have an ‘unalienable 
right to worfhip God in the manner which to them may 
feem moft.fuitable to his nature, and the relation in which 
they ftand to him; or that it is impoffible to produce uni- 
formity of opinion by any other means than candid difqui- 
fition and found reafoning. That the civil magiftrate has 
a right to check the propagation of opinions which tend on- 
ly to fap the foundations of virtue, and to dilturb the peace 
of fociety, cannot, we think, be queftioned ; but that he has - 
no right to reftrain mankind from publicly profefling any 
fyftem of faith, which comprehends the being and provi- 
dence of God, the great laws of merality, and a future ftate 
of rewards and punifhments, is as evident as that it is the 
obje& of religion to fit mankind for heaven, and the whole 
duty of the magiftrates to maintain peace, liberty, and pro- 
perty, upon earth. We have elfewhere obferved (fee TEsT), 
that among a number of different fe€ts of Chriitians, it is 
net the fuperior purity of the fyftem of faith profeffed by 
one of them, that gives it a right to the immunities of an 
eftablifament in preference to all its rivals; but tho’ the legif- 
lature is authorized, in certain circumftances, to make a lefs 
pure fyftem the religion of the ftate, it would be the height 
of abfurdity to f{uppofe that any man, or body of men, can 
have authority to prevent a purer fyftem from being acs 
knowledged as the religion of individuals. For propaga- 
ting opinions and purfuing practices which necefflarily create 
civil. difturbance, every man is anfwerable to the laws of his 
country ; but for thefoundnefs of his faith, and the purity 
of his worfhip, he is anfwerable to.no tribunal but that which 
can fearch the heart. 

When churches are eftablifhed, and creeds drawn up as.’ 
guides to the preaching of the national clergy; it is obvious - 
that every clergyman who teaches any thing direétly con- 
trary to the doétrine. of fuch creeds, violates the condition - 
on which he holds his living, and may be juftly deprived of 
that living, whether his obnoxious opinion be: in itfelf true 
or falfe, important or unimportant; but his. punifhment 
fhould be extended.no farther. ‘To expel a Chriftian from 
private communion for teaching any doétrine which is nei- 
ther injurious to the. {tate nor contrary to the few fimple ar- 
ticles which comprife the fum of the Chriftian faith, is the 
groffeft tyranny ; and the governors of that church which 
is sruilty of it, ufurp the prerogative of their blefled Lord, 
who commanded the apoitles themfelves not.to be called ma. 
flers in this fenfe ; for one (fays he) is-your mafter {vay § 
xainyning), even Chrift. It is indeed a hardfhip to.deprive.a 
man of: his living for coni{cientioufly illuftratinyy what he be- 
lieves to be a truth of the gofpel, only becaufe his illuftra. 
tion may be different from that which had formerly been gi- 
ven by men fallible like himfelf; but if the eftablifhment of 
human compilations of faith be neceflary, this. hardthip 

cannot 


Tol 
| 


Toluifera. 


Woodville’ s 
Medical 
Botany. 


EB OOG 
cannot be removed, but by making fuch compilations as 
fimple as poffible, and drawing them up in Scripture lan- 
guave. Such a reformation, could it be effeed peaceably, 
would ferve other good purpofes; for while it would fufh- 
ciently guard the purity of the faith, it would withdraw 
that temptation which too many etablifhments throw in the 
way of men, to fubfcribe to the truth of what they do not 
really believe ; and it would effeually banith from the Chri- 
ftian church every thing which can be called by the name of 
perfecation. See Nonconroamisrs. 

TOLL, a tax or cuftom paid for liberty to vend goods 
in a market or fair, or for Keeping roads in proper repair. 
The firft appointment of a toll om highways of which we 
read, took place in 1346. See Roan. 

TOLOUSE. See Tourouse, 

TOLU, a town of South America in Terra Firma, and 
in the government of Carthagena; famous for the fine bal- 
fam of Tolu, broxght into Europe from thence, and pro- 
cuced from a tree like a pine. It is feated on a bay of the 
North Sea, 60 miles fouth of Carthagena. W. Long. 72. 
55. N. Lat. 9. 40. : 

TOLUIFERA, the Bausam or Totu-rTreE3 a ge- 
nus of plants belonging to the clafs of decandria, and order 
of monogynia. ‘There is only one fpecies ; the ba/famum. 

This tree grows to a confiderable height ; it fends off nu- 
merous large branches, and is covered with rough, thick, 
greyifh bark : the leaves are elliptical or ovate, entire, point- 
ed, alternate, of a light green colour, and ftand upon fhort 
ftrong tootflalks: the flowers are numerous, and produced 
in lateral racemi: the calyx is bell-fhaped, divided at the 
brim into five teeth, which are nearly equal, but one is pro- 
jected to a greater diftance than the others’: the petals are 
inferted into the receptacle, and are five in number, of which 
four are equal, linear, anda little longer than the calyx ; the 
fifth is much the largeft, inverfely heart-fhaped, and its un- 
guis is of the length of the calyx : the 10 filaments are very 
fhort, and furnifked with long antherez: the germen is ob- 
long : there is no ftyle : the ftigma is pointed ; the fruit is a 
round berry. 

It grows in Spanifh America, in the province of Tolu, 
behisd Carthagena, whence we are fupplicd with the bal- 
fam, which is brought to us in little gourd-fhells. This 
balfam is obtained by making incifions in the bark of the 
tree, and is colle€ted into {poons, which are made of black 
wax, from which it is poured into proper veffels. 

This balfam is of a reddifh yellow. colour, tranfparent, in 
confiftence thick and tenacious; by age it grows fo hard 
and brittle, that it may be rubbed into a powder between 
the finzer and thnmb. lts fmell is extremely fragrant, 
fomewhat refembling that of lemons ; its tafte is warm and 
fweetifh, and on being chewed it sdheres to the teeth. 
Thrown into the fire it inamediately liquifes, takes flame, 
and diiperfes its agreeable odour. ‘Though it does not dif- 
folve in water, yet if boiled in it for two or three hours in 
a covered veflel, the water receives its odoriferous {mell: 
water alfo fuffers a fimilar impregnation from the balfam 
by diftilation. With the affiftance of mucilage it unites 
with water, fo as.to form a milky folution. It diflolves en- 
tirely in fpirit of wine, and eafily mixes with diftilled oils, 
but lefs eafily with thofe of the expreffed kind. Dittilled 
without addition, it produces not only an empyreumatic oil, 
of a pale dark colour, but fometimes a fmall portion of a 
faline matter, fimilar to that of the flowers of benzoin. 

This balfam poffeffes the. fame general virtues with the 
balfam of Gilead, and that of Peru; it is, however, lefs 
heating and ftimulating, and may therefore be employed 
with more fafety. It has been chiefly ufed as a peCtoral, 
and is faid to be an efficacious corroborant in gleets and fe- 
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minal weakneffes, 
in the fyrupus tolutanus, tin¢tura tolutana, and fyrupus bal- 
famicus. _ See Puaraacr- Index. 

TOMATOES. See Soranum. 


TOMB, inleudes both the grave or fepulchre wherein a 


defunG& is interred, and the monument erected to preferve 
his memory. ‘The word is formed from the Greek tyme, 
tumulus, ** {epulchre 3”? or, accerding to Menage, from the 
Latin ¢umba, which fignifies the fame. 

In many nations it has been cuftomary to burn the bodies 
of the dead ; and to colleét the afhes with pious care into an 
urn, which was depofited in a tomb or fepulchre. See 
Burning. Amon many nations it has alfo been the prac- 
tice to lay the dead body in a tomb, without confuming it, 
after having wrapped it up decently, and fometimes placing 
it ina coffin. See Corrin. 

The tombs of the Jews were generally hollow places hewn 
out of areck. Abraham buried Sarah in a cave. Such 
was the place too in which the kings of Judah and Ifrael 
were interred ; and fuch was the place in which the body of 
our Saviour was depofited by Jofeph of Arimathea. But 
it is probable that the common people buried their dead in 
graves; for our Saviour compares the Pharifees to “ graves 
which appear not, and the men that appear not are not 
aware of them.’? Over the tombs, perhaps only of people 
of diflin&tion, a fone or monument was erected, to intimate 
to paflengers that they were burying places, that they 
might not pollute themfelves by touchiug them. With the 
fame intention, as Lightfoct informs us, they whitened them 
every year on the rth of February. 

The Egyptians alfo buried their dead in caves, called.ca- 
tacombs. See Catacoms. The pyramids, as fome think, 
were alfo employed for the fame purpote. Sometimes alto, 
a‘ter embalming their dead, they placed them in niches in 
fome magnificent apartment in their houfes. 

The Greeks and Romans burned their dead, and depo- 
fited their afhes in atomb. ‘i‘he Greeks interred the afhes 
without the cities, by the fides of their highways. Some. 
times indeed, by way of particular honour, they were buried 
in an elevated part of the town; and the Lacedemonians 
were allowed by Lycurgus to bury in the city and round 
their temples; But this was forbidden among the Romans 
by. the law of the twelve tables, Jn urbe ne /epelito, ne-ve uri- 
to; yet Valerius Publicola, Pofthumus Tubertius, and the 
family of the Claudii, were buried in the Capitol. To 
bury by the fides of public roads was common among the 
Romans alfo ; hence their epitaphs frequently began with 
Sle vitor. Highways were made choice of probably for 
two reafons; 1. [hat the dead mizht not be offenfive or 
injure the health of the living, which they certainly would 
if buried in towns er populous places; and, 2dly, That 
they might hold out to travellers a leffon of mortality, and 
teach the ruftic moralift to die. 

As it would fwell this article to too great a fize to de» 
feribe all the different kinds of tombs which have been ufed 
by different nations and ages, we muit content ourfelves 
with fhortly defcribing the tombs of a few nations, and add- 
ing a few concomiiant circumftances. 

‘The tombs of the Parfegs are fingular. The defun&, 
after lying a proper time in his own houfe, for the purpofes 
of mourning, is carried, followed by his relations and friends, 
the females chanting a requiem, and depofited in a tomb af 
the following conftru€tion. It is a circular building, open 
at top, about 55 feet diameter, and 25 feet in height, filled 
to within 5 feet of the top, excepting a well of 15 feet dia- 
meter in the centre. ‘The part fo filled is terraced, with a 
flight declivity toward the well. . Two cireular grooves 
three inches deep are raifed round the well; the firft at the 

diftance 


It is direfted by the Pharmacopesiaa T 


OMA TORB S| 
Tomb. 


emb. 


beolo- others are almoft level with the ground. 


TO M 


diftance of four, the fecond at ten, feet from the well. 
Grooves of the like depth or height, and four feet diftant 
from each other at the outer part of the outer circle, are 
carried ftraight from the wall to the well, communicating 
with the cireular ones, for the purpofe of carrying off the 
water, &c. The tomb, by this means, ts divided into three 
circles of partitions : the outer, about feven feet by four ; 
the middle, fix by three ; the inner, four by two; the out- 
er for the men, the middie for the women, the inner for the 
children; in which the bodies are refpectively placed, wrap- 
ped loofely in a piece of cloth, and left to be devoured by 
the vultures ; which is very foon done, as numbers of thofe 
animale are always feen hovering and watching about thefe 
charnel houfes, in expectation of their prey. The friends 
of the deceafed, or the perfons who have charge of the 
tomb, come at the proper time, and throw the bones into 
their meceptacle, the well in the centre; for which purpofe, 
iron rakes and tongs are depofited in the tomb. ‘The en- 
trance is clofed by an iron door, four feet-{quare, on the 
eaftern fide, as high up as the terrace, to which a road is 
railed. Upon the wall, above the door, an additional wall 
is raifed, to prevent people from looking into the tomb, 
which the Parfees are particularly careful to prevent. A 
Perfian infcription 1s ona ftone inferted over the door, 
which we once copied, but have forgotten its tenor. From 
the bottom of the wall fubterraneous paffages lead to re- 
ceive the bones, &c. and prevent the well from filling. 

Of the ancient fepulchres found in Ruffia and Siberia, 
fome are perfeé& tumuli, raifed to an enormous height, while 
Some of them are 


vol. vil.encompaffed with a {quate wall of large quarry ftones placed 


in an ere& pofition ; others are covered only with a {mall 
heap of ftones, or they are tumuli adorned with flones at 
top. Some are mured with brick within, and vaulted over; 
others are no more than pits or common graves. In fome 
the earth is excavated feveral fathoms deep; others, and 
efpecially thofe which are topped by a lofty tumulus, are 
only dug of a fufficient depth for covering the careafe. In 
many of thefe fepulchres the bones of men, and frequently 
of horfes, are found, and in a condition that renders it pro- 
bable the bodies were not burnt before they were inhumed. 
Other bones fhow clearly that they have been previoufly 
burnt ; becaufe a part of them is unconfumed, and becaufe 

they ties in a difordered manner, and fome of them are want- 
ing. Urns, in which other nations of antiquity have depo- 
fited the afhes of their dead, are never met with here. But 
fometimes what remained of the bodies after the combuttion, 
and even whole carcafes, are found wrapped up in thin 
plates of gold. Many dead bodies are frequently feen de- 
pofited tozether in one tomb ; a certain indication that ei- 
ther a battle had been fought in the neighbourhood of the 
place, or that fome- families buried their relations m an he- 
reditary tomb. 

The Moors, like all other Mahometans, hold it a thing 
irreverent, and contrary to the {pirit of religion, to bury 
their ne in mofques, and to profane the temple of the 
Moft High by the putrefaéion of dead bodies. In the in- 
fancy of the church the Chriftians had the like niety, and 
gave example of the refpe¢t in which they held temples de- 
dicated to religious worfhip ; but ill- guided devotion, ming- 
led with fuperftitious vanities, and that contagious fpirit of 
felf-intereft which pervades all human affairs, without re- 
{pe€ting the altar of God, have, together, infenfibly pervert- 
ed mens ideas. ‘I'he burial grounds of the Mahometans are 
moft of them without the city ; the emperors have their fe- 
pulchres diftinét and diftant from the motque, in fanétuaries, 
built by themfelves, or in places which they have indicated : 
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tate the offentation of Europeans, where fuperb monuments 
are raifed rather to gratify the pride of the living than the 
merit of the dead. 

All Mahometans inter the dead at the hour fet apart for 
prayer. ‘lhe defun& is not kept in the houfe, except he ex- 
pires after fun-fet; but the body is tranfported to the 
mofque, whither it is carried by thofe who are going to 
prayer. Each, from a {pirit of devotion, is defirous to carry 
in his turn. ‘The Moors fing at their burial fervice ; which 
ufage perhaps they have imitated after the Chrillians of 
Spain, for the oriental Mahometans do not fing. ‘They have 
no particular colour appropriated_to mourning ; their grief 
for the lofs ef relations is a fenfation of the heart they do 
not attempt to exprefs by outward fymbols. Women re- 
gularly go on the Friday to weep over and pray at the fe- 
pulchres of the dead, whofe memory they hold dear. 

Among the northern nations it was cuftomary to bury 
their dead under heaps of {tones called cairns, or under bar- 
rows: (See the articles Cairns and Barrow). ‘The in- 
habitants of Tibet, it is faid, neither bury nor burn their 
dead, but expofe them on the tops of the mountains. See 
Tentr. 

TOMPION, a fort of bung or cork ufed to flop the 
mouth of a cannon. At fea this is carefully encircled with 
tallow or putty, to prevent the penetration of the water in- 
to the bore, whereby the powder contained in the chamber 
might be damaged or rendered incapable of fervice. 

‘TON, a meafure or weight. See Tun. 

TONE, or ‘Funes, in mutic, a property of found, where- 
by it comes under the relation of grave and acute; or the 
degree of elevation any found has, from the degree of {wifte 
neis of the vibrations of the parts of the fonorous body. 

The variety of tenes in human voices arifes partly from 
the dimenfions of the windpipe, which, like a flute, the loag- 
er and narrower it is, the fharper the tone it gives; but 
principally from the head of the larynx or knot of the 
throat : the tone of the voice being more or leis grave. as 
the rima or cleft thereof is more or lefs open. 

The word fone-is taken in four different fenfes. among the 
ancients: £. For any found; 2. For a certain interval, as 
when itis faid the difference between the diapente and dia- 
teflaron is a tone; 3. For a certain locus or compafs of the 
voice, in which fenle they ufed the Dorian, Phrygian, Ly- 
dian tones ; 4. For tenfion, as when they {peak of an acute, 
grave, or a middle tone. 

Tone is more particularly ufed, in mufic, for a certain 
degree or interval of tune, whereby a found may be either 
raifed or lowered from one extreme of a concord to the other, 
fo as ftill to produce true melody. 

TONGUE. See Anaromy, n° 102. 

TONIC, in mufic, fignifies a certain degree of tenfion, 
or the found produced by a vocal ftring in a given degree of 
tenfion, or by any fonorous body when put in vibration. 

Tonic, fays Roufleau, is likewife the name given by Arif- 
toxenus to one of the three kinds of chromatic mufic, whofe 
divifions he explains, and which was the ordinary chromatic 
of the Greeks, proceeding by two femitones in fucceflion, 
and afterwards a third minor. 

Tonic Dominant. See Domrnanr. 

TONNAGE and Pounpace, an ancient duty on wine 
and other goods, the origin of which feems to have been 
this: About the 21{ of Edward III. complaint was made 
that merchants were robbed and murdered on the feas. ‘The 
king thereupon, with the confent of the peers, levied a duty 
of 2 s. on every ton of wine, and 12d. in the pound on all 
goods imported ; which was treated as illegal by the com- 
mons. About 25 years after, the king, when the knights 


of fhires were returned home, obtained alike grant from the 
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Tonrage, citizens and burgeffes, and the year after it was regularly 
Tonquin. \oranted in parliament. ‘Vhele. duties were diminifhed fome. 


Blackf. 


Comment. 
wol. 1. 


times, and fometimes increafed; at length they feem to have 
been fixed at 3s. tonnage and 1s. poundage. They were 
at firft ufually oranted only for a tated term of years, as, 
for two years in 5 Ric. I].; but in Henry VI.’s time they 
were granted him for life by a ftatute in the grit. year of 
his reign ; and again to Edward IV. for the term of his life 
alfo: fince which time they weye regularly granted to all 
his fucceffors for life, fometimes at the firft, fometimes at 
other fubfequent parliaments, till the reign of Charles FE. ; 
when, as the noble hiftorian expreffes it, his minilters were 
not fufficiently folicitous for a renewal of this legal grant. 
And yet thefe impolts were imprudently and unconititution- 
ally levied and taken, without confent of parliament, for 15 
years together; which was one of the caules of thofe un- 
happy difcontents, juftisable at firft in too many inftances, 
but which cegenerated at lat into caufelefs rebellion and 
murder. For, as in every other, fo in this particular-cafe, 
the king (previous to the commencement of heftilities) gave 
the nation ample fatisfaGion for the errors ot his former 
conduét, by paffing an aét, whereby he renounced all power 
in the crown of levying the duty of tonnage and poundage, 
without the exprefs confent of parliament; and alfo all power 
of impoftion upon any merchandiles whatever. Upon the 
reftoration this duty was granted to King Charles Il. for 
life, and fo it was to his two immediate fucceffors; but now, 
by three feveral ftatutes, 9 Ann. c.6. 1 Geo. I. c. 12. and 
3 Geo. I. c. 7. it is made perpetual, and mortgaged for the 
debt of the public. 

TONQUIN, a kingdom of Afia, in the Eaft Indies, 
beyond the Ganges ; bounded on the north by the province 
of Yunnan in China, on the eaft by the province of Canton 
and the bay of Tonquin, on the fouth by Cochin China, and 
on the welt by the kingdom of Laos. It is about 1200 
miles in length and 500 in breadth; andis one of the finelt 
and mott confiderable kingdoms of the aft, as well on ac- 
count of the number of inhabitants as the riches it contains 
and the trade it carries on. ‘Lhe country is thick fet with 
villages ; and the natives in general are of a middle ftature 
and clean limbed, with a tawny complexion. ‘Their faces 
are oval and flattifh, and their nofes and lips well propor- 
tioned. ‘heir hair iz black, long, lank, and coarle ; and 
they let it hang down their fhoulders. ‘Uhey are gene- 
rally dexterous, nimble, aétive, and ingenious in me- 
chanic arts. They weave a multitude of fine filks, and 
make curious lecker-works, which are tranfported to other 
countries. ‘There is fuch a number of people, that many 
want employment ; for they feldom go to work but when 
foreign fhips arrive. The money and goods brought hither 
by the Englifh and Dutch put them in agtion; for they 
have not money of their own. fufficient to employ them- 
felves ; and therefore one-third at leaft muft be advanced 
beforehand by the merchants: and the fhips muft flay here 
till the goods are finithed, which 1s generally five or fix 
months. 
thing elfe is loft, they will flake their wives and children. 
The garments of the Tonquinefe are made either of filk or 
cotton ; but the poor people and foldiers wear only cotton 
of a dark tawny colour. Their houfes are {mall and low ; 


_and the walls either of mud, or hurdles daubed over with 


clay. ‘They have only a ground-floor, with two or three 

artitions ; and each room has a fquare hole to let in the 
light. The, villages conlilt of 30 or 40 houles, furrounded 
with trees; and in {ome places there are banks to keep the 
water from overflowing their gardens, where they have 
oranges, betels, melons, and falad-heris. In the rainy fea- 
fon they cannot pafs from one houfe to another without 
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They are fo addicted to gaming, that when every - 
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wading through the water; they fometines have boats. In 
the capital city called Cacho there are about 20,000 houfes 
with mud-walls, and covered with thatch; a few are built 
with brick, and roofed with pan-tiles. In each yard is a 
{mall arched building like an oven, about fix feet high,. 
made of brick, which ferves to fecure their goods in cafe of 
fire. The principal flreets are very. wide, and paved with 
{mall fones. The king of Tonquin has.three palaces in it,. 
{uch as they are; and near them are {tables for his horfes 
and elephants. The houfe of the Englith fa¢tory is feated 
at the north end of the city, fronting the river, and is the 
beft in the city.. The people in general are courteous, and 
civil to ftrangers ; but the great men are proud, haughty, 
and ambitious ; the foldiers infolent, and the poor thievifh. 
‘They buy alt their wives, of which the great men_ have fe- 
veral ; but the poor are flinted for want of money. In hard 
times the men will fell both their wives and children to buy 
rice to maintain themfelves. The women offer themfelves 
to ftrangers as wives while they ftay, and agree with them 
for a certain price. Even the great men will offer their 
daughters to the merchants and officers who are likely to 
flay fix. months in the country. They are not afraid of 
being with child; for if they are girls they can fell them 
well when they are young, becaufe they are fairer than the 
other inhabitants. ‘“Uhefe women are {aid to be very faith. 
ful ; and are trufted with money and goods by the Euro- 
peans during their abfence, and will make great advantage 
with them. The firft new moon in the year that happens 
after the middle of January, is a great. feftival; when they 
rejoice for 10 or 12 days together, and {pend their time in 
all manner of fports. ‘Their common drink is tea, but they 
make themfelves merry with arrack. The language is {po- 
ken very much in the throat; and fome of the words are 
pronounced through the teeth, and has a great refemblance 
to the Chinefe. They have feveral mechanic arts or trades; 
{uch as fmiths, carpenters, joiners, turners, weavers, taylors, 
potters, painters, money-changers, paper-makers, workers 
in lacker, and bell-founders. ‘Their commodities are gold, 
mufk, filks, callicoes, drugs of many forts, woods for dye- 
ing, lacquered wares, earthen wares, falt, anileeds, and 
worm-feeds.. T'he lacquered ware is not inferior to that of 
Japan, which is accounted the beft in the world. With all 


thefe merchandifes, one would expeé& the people to be very » 


rich, but they are in general very poor; the chief trade be- 
ing carried on by the Chinefe, Englifh, and Dutch. The 
goods imported, befides filver, are faltpetre, fulphur, Eng. 
lifh broad-cloth, pepper, {pices, and great guns, — 

TONSILS. See Anatomy, n° 102. 

TONSURE, in ecclefiaftical hiftory, a particular man- 
ner of fhaving or clipping the hair of ecclefiaftics or monks, 
The ancient tonfure of the clergy was nothing more than 
polling the head, and cutting the hair to a moderate degree, 
for the fake of decency and gravity: and the fame obfer- 
vation is true with’ refpe&t to the tonfure of the ancient 
monks. But the Romans have carried the affair of tonfure 
much farther; the candidate for it kneeling before the bi- 
fhop, who cuts the hair in five different parts of the head, 
wiz. before, behind, on each fide, and on the crown. 

TONTINE, a loan given for life annuities with bene- 
fit of furvivorfhip ; fo called from the inventor Laurence 
Tonti, a Neapolitan. He propofed his fcheme in 1653 to 
reconcile the people to cardinal Mazarine’s government, by 
amufing them with the hope of becoming fuddenly rich. 
He obtained the confent of the court, but the parliament 
would not regifter the edit. He made attempts afterwards, 
but without fuccefs. 

It was not tilk Louis XIV. was diltrefled by the league 
of Augfburg, and by his own immenfe expences, that he 
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had recourfé to the plans of Tonti, which, though long form cubic, patallelopipedal, or prifmatic; its {pecifie gravity “Tope 
’ ae laid afide, were not forgotten. By an edi&t in 1689 he from 3,46 to 4,565 it lofes its colour only in a very ftrong ie t) 
created. 4 Tontine royale of 1,4c0,000 livres annual rent, heat, and of the ufual fluxes it yields only to borax and faves 
divided into 14 claffes. The actions were 300 livres apiece, microcofmic falt. According to Bergman, 100 parts Kirevan’s 
and the proprietors were to receive rol. per cent. with be-. of it contain 46 of argill, 39 of filiceous earth, 8 of mild Viineralozy. 
nefit of furvivorthip in every clafs. This fcheme was exe- calcareous, and 6 of iron. Its great fpecific gravity fhews 
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furgeon of Paris, who died at the age of 96. 


cuted but very imperfeétly ; for none of the claffes rofe to 
above 25,000 livres, inftead of 100,000, according to the 


‘original inftitution; though the annuities were very rega- 


larly paid. A few years after, the people feeming in better 


-humour for projects of this kind, another tontine was e- 
-re€ted upon nearly the fame terms, but this was never above 
thalf full. 
‘French king united the 13th clas of the firft tontine with 
the r4th of the fecond ; ‘all the actions of which were pof- 


They both fubfifted in the year. 1726, when the 


feffed by Charlotte Bonnemay, widow of Lewis Barbier, a 
This gentle- 
woman had ventured 300 livres in each tontine ; and in the 
daft year of her life fhe had for her annuity 73,500 livres, 


.or about 3600l. a-year, for about 3ol. 


The nature of the tontine is this; there isn annuity, 
after a certain. rate of intereft, granted to a number of 
people; divided into clafles, according to their refpective 


‘ages; fo that annually the whole fund of each clafs 1s di- 


vided among the {urvivors of that clafs; till at laft it falls 
to one, and upon the extinétion of that life, reverts to the 
‘power by which the tontine was erected, and which becomes 
thereby fecurity for the due payment of the annuities. 

TOOL, among mechanics, denotes in general any {mall 
inftrument ufed as well for making other complex inftru- 
ments and machines, as in moft other operations in the 
mechanic arts. : 

TOOTH, for a defcription of, fee Anatomy, n® 27. 

TOOTHACH. See Mepicine, n¥ 210, SuRGERY, 
n°? 236, lereru, and Evectricivy, p. 535. 

Joornacu-T ree. See ZANTHOXYLUM. 

TOOTHWORT. See Prumsaco. 

TOP, a fort of platform, furrounding the lower matt. 
head, from which it projeéts on all fides like a feaffold. 

‘The ‘principal intention of the top is to extend the top- 
matt fhrouds, fo as to form a greater angle with the mail, 
and thereby give additional fupport to the latter. It is 
fuftained by certain timbers fixed acrofs the hounds or fhoul- 
ders of the maft, and called the tre/fle-trezs and crofs-trees. 

Befides the ufe above-mentionedjithe top is otherwife 
extremely convenient to contain the materials neceflary for 
extending the {mall fails, and for fixing or repairing the 
rigging and machinery with more facility and expedition. 
In thips of war it is uled as a kind of redoubt, and is ac- 
cordingly fortified for attack or defence ; being furnifhed 
with {wivels, mufketry, and other fire-arms, and guarded 
by a thick fence of corded hammocs. Finally, it is em- 
ployed as a place for looking out, either in the day or night. 

Tor-Maf?, the fecond: divifion of a maft, or that part 
which fiands between the upper and lower pieces. See the 
article Masr. 

Tor-Sails, certain large fails extended acrofs the top- 
matts by the topfail-yard above, and by the yard attached 
to the lower maft beneath; being faftened to the former 
by robands, and to the latter by means of two great blocks 
fixed on its extremities, through which the topfail.fheets 
are inferted, pafling from thence to two other blocks fixed 
on the inner part of the yard clofe by the maft ;-and from 
the fe latter the fheets lead downwards to the deck, where 
they may be flackened or extended at pleafure. See the 
article Sain. 

TOPAZ, in natural hiftory, a gem called by the ancients 
¢hry, otitesas being of a gold colour; its texture foliaceous ; its 


borders of corn-fields, and in dry {tony places. 


thefe earths to be very perfectly united. 

The fineft topazes in the world are found in the Eaft 
Indies; but they are very rare there of any great fize: the 
Great Mogul, however, at this time, poffefles one which is 
faid to weigh 1547 carats, and to be worth more than 
20,000 pounds. The topazes of Peru come next after 
thefe in beauty and in value. The European are princi- 
pally found in Silefia and Bohemia, and are generally full of 
cracks and flaws, and of a brownith yellow. 

_ ‘TOPE, in ichthyology, a {pecies of Squanus. 
‘ TOPHET. See Hinnom and Motocu. 

TOPHUS, in medicine, denotes a chalky or ftony ¢on- 
cretion in any part of the body; as the bladder, kidney, 
&c. but efpecially in the joints. 

TOPIC, a general head or fubje& of difcourfe. 

‘Yopics, in oratory. See Orarory, n®. 10—13. 

Topics, or Topical Medicines, are the fame with exter- 
nal ones, or thofe applied outwardly to fome difeafed and 
painful part : fuch are platters, cataplafms, unguents, &c. 

TOPOGRAPHY, a delcription or draught of fome 
particular place, or fmall track of land, as that of a city or 
town, manor or tenement, field, garden, houfe, caftle, or 
the like ; fuch as furveyors fet out in their plots, or make 
draughts of, for the information and fatisfaction of the pro~ 
prietors. ; : 

TOPSHAM, a town in Devonfhire, in England, feated 
on the river Exmouth, five miles fouth-eaft of Exeter, to 
which place the river was formerly navigable; but in time 
of war was choaked up delignedly, fo that {bips are now 
obliged to load and unload at Topfham, W. Long. 3. 26. 
N., Laat. .$0.:,90- 

TORBAY, a fine bay of the Englifh channel, on the 
coaft of Devonthire, a little to the eaft of Dartmouth, 
formed by two capes, called Bury Points, and Bob’s Nofe. 

TORDA, or RAsoR-BILL. See Arca, n° 4. 

TORDYLIUM, Harr-wort, in botany: A genus of 
plants belonging to the clafs of pentandria, and order of 
digynia; and in the natural fy{tem arranged under the 45th 
order, Umbellate.. ‘The corollets are radiated, and all her- 
maphrodite ; the fruit is roundifh, and crenated on the mar- 
gin; the involucra: long and undivided. ‘There are feven 
{pecies ; of which two are Britith, the nodo/um and officinale. 

1. The nodofum, or knotted parfley, has fimple feflile 
umbels, the exterior feeds being rough. . It grows in the 
2.. Phe 
officinale, officinal hart-wort, has partial involucra, as long 
as the flowers ; leafets oval and jagged: the feeds are large 
and flat, and their edges notched. 

TORIES, a political faGion in Britain, oppofed to, the 
Whigs. ; 

The name of Tories was given toa fort of banditti in Ire- 
land, and was thence transferred to the adherents of Char- 
les I. by his enemies, under the pretence that he favoured 
the rebels in Ireland. His partifans, to be even with the 
republicans, gave them the name of Whigs, from a word 
which fignifies whey, in derifion of their poor fare. The 
Tories, or cavalicrs, as they were alfo called, had then prin- 
cipally in view the political interefts of the king, the crown, 
and the church of England; and the round-heads, or Whigs, 
propofed chiefly the maintaining of the rights. and interefts 
of the people, and of Proteftantifm . This is the moft po- 
pular account ; and yet it is certain the names Whig and 
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Tory were but little known till about the middle of the reign 
of king Charles II. M. de Cize relates, that it was in the 
year 1678 that the whole nation was firlt obferved to be 
divided into Whigs and Tories; and that on occafion of the 
famous depolition of Titus Oates, who accufed the Catho- 
Jics of having con{pired againft the king and the flate, the 
appellation of Whig was given to fuch as believed the plot 
real; and Tory to thofe who held it fictitious. ; 

‘hefe parties may be confidered either with regard to the 
flate or to religion. The ftate Tories are either violent or 
moderate: the firft would have the king to be abfolute, and 
therefore plead for paffive obedience, non-refiftance, and the 
hereditary right of the houfe of Stuart. ‘The moderate 
‘Tories would not fuffer the king to lofe any of his prero- 
gative ; but then they would not. facrificethofe of the 
people. The ftate Whigs are either {trong republicans or 
moderate ones. ‘ The firft (fays Rapin) are the remains 
of the party of the long parliament, who attempted to 
change monarchy to a commonwealth: but thefe make ,fo 
flender a figure, that they only ferve to ftrengthen the party 
of other Whigs. ‘Ihe ‘Tories would perfuade the world, 
that all the Whigs are of this kind; as the Whigs would 
make us believe that all the Tories are violent. ‘The mo- 
derate ftate Whigs are much in the fame fentiments with 
the moderate Tories, and defire that the government may 
be maintained on the ancient foundation : all the difference 
is, that the firft bear a little more to the parliament and 
people, and the latter to that of the king. In fhort, the 
old Whigs were always jealous of the encroachments of the 
royal prerogative, and watchful over the prefervation of the 
liberties and properties of the people. 

TORMENTILLA, Tormenrit, in botany: A genus 
of plants belonging to the clafs of icofandria, and order of 
polygynia ; and in the natural fyftem ranging under the 35th 
order, Senticofe. "The calyx is o€tofid; the petals are four ; 
the feeds round, naked, and affixed to-a juicelefs receptacle. 
There are two fpecies; the ereda and repens, both indi- 
genous. 

1. The erea, common tormentil, or feptfoil, has a ftalk 
fomewhat ere&t, and feffile leaves. The roots confift of 
thick tubercles, an inch or more in diameter, replete with 
a red juice of an altringent quality. They are ufed in moft 
of the Weftern Ifles, and in the Orkneys, for tanning of 
leather ; in which intention they are proved by fome late 
experiments to be fuperior even to the oak-bark. ‘They are 
firft of all boiled in water, and the leather is afterwards 
fteeped in the liquor. In the iflands of 'Tirey and Col the 
inhabitants have deftroyed fo much ground by digging them 
up, that they have lately been prohibited the ufe of them. 
A decoétion of thefe roots in milk is alfo frequently admi- 
niftered by the inhabitants of the fame iflands in diarrhceas 
and dyfenteries, with good fuccefs; but perhaps it would 
be moft proper not to give it in dyfenteries till the morbid 
matter be firit evacuated. A {pirituous extraét of the plant 
ftands recommended in the fea-fcurvy, to ftrengthen the 
gums and faften the teeth. Linneus informs us, that the 
Laplanders paint their leather of a red colour with the juice 
of the roots. ' 

2. ‘The reptans, or creeping tormentil, has reddifh ftalks, 
flender and creeping. ‘T"he leaves are fharply ferrated, 
grow on fhort footftalks, and are five-lobed. ‘The flowers 
are numerous and yellow, bloffom in July, and are frequent 
in woods and barren pattures. 

TORNADO, a fuddenand vehement guft of wind from 
all points of the compafs, frequent on the coatt of Guinea. 

TORPEDO, the Cramp-risu. See Raya, and Exec- 
TRICITY, n° 258—261. 


TORPOR, a aumbnefs, or deteét of fecling and motion, 
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Galen fays it is a fort 
and health. ; 

TORREFACTION, in chemiftry, is the roafting or 
{corching of a body by the fire, in order to difcharge a part 
either unneceflary or hurtful in another operation, Sulphur 
is thus difcharged from. an ore before it can be wrought to 
advantage. 

LORRENT, denotes a temporary ftream of water fal- 
ling fuddenly from mountains, whereon there have been great 
rains, or an extraordinary thaw of fnow. 

TORRICELLI (Evangelifte), an illuftrious Italian ma- 
thematician and philofopher, born at Faenza in-1608. He 
was traincd in Latin literature by his uncle a monk ; and 
after cultivating mathematical knowledge for fome time 
without a matter, he ftudied it under father Benedi@& Caf. 
telli, profeffor of mathematics at’Rome. Having read Ga- 
lileo’s dialogues, he compofed a treatife on motion, on his 
principles, which brought him acquainted with Galileo, 
who took him home as en affiftant: but Galileo died in 
three months after. He became profeflor of mathematics 
at Florence, and greatly improved the art of making tele- 
{copes and microfcopes: but he is beft known for finding 
out.a method of afcertaining the weight of the atmofphere 
by quickfilver; the barometer being called, from him, the 
Torricellian tube. We publifhed Opera Geometrica, 4to, 164473 
and died in 1647. 

TORRICELLIAN experiment, a famous experiment 
made by ‘Torricelli, by which he demonflrated the preffure 
of the atmofphere in oppofition to the doGtrines. of fuétion, 
&c. finding that preflure able to fupport only a certain 
length of mercury, or any other fluid, in an inverted glafs 
tube. See Banomerer. 

TORSK, or Tusk, in ichthyology. See Ganus. 

TORTOISE, in zoology. See Trestupo. 

J ortoisz-/hell, the fhell, or rather {eales, of the teftaceous 
animal called a ‘ortoife; ufed in inlaying, and in various 
other works, as for f{nuff-boxes, combs, &c. 
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forts of tortoifes, is very improperly called a /hell; being of 117. 


a perfect bony contexture; but covered on the outfide with 
feales, or rather plates, of a horny fubftance; which are 
what the workmen call tortoi/e-/bzil. 

There are two geveral kinds of tortoifes, vis. the land 
and /fea-tortoife, tefludo terrefiris and marina. ‘The fea-tor- 
toife, again, is of {ev@l kinds; but it is the caret, or te(tudo 
imbricata of Linneus, alone which furnifhes that beautiful 
fhell fo much admired in Europe. 

The fhell of the caretta, or hawkfbill tortoife, is thick ; 
and confilts of two parts, the upper, which covers the back, 
and the lower the belly : the two are joined together at the 
fides by ftrong ligaments, which yet allow of'a little motions 
In the fore-part is an aperture for the head and fare-legs, 
and behind for the hind-legs and tail. It is the under fhelk 
alone that is ufed: to feparate it, they make a little fire 
beneath it, and as foon as ever it is warm, the unde¢ fhelt 
becomes eafily feparable with the point of a knife, and is 
taken off in laminz or leaves. 

The whole fpoils of the caret confift in 13 leaves or {cales; 
eight of them flat, and five a little bent. Of the flat ones, 
there are four large ones, fometimes a foot long, and feven 
inches broad. 'The beft tortoife-fhell is thick, clear, tranf- 


‘parent, of the colour of antimony, fprinkled with brown 


and white. When ufed in marquetry, &c. the workmen 
give it what colour they pleafe by means of coloured leaves; 
which they put underneath it. 

Working and joining of Tortoise-/hell.—T ortoife-fhell and 
horn become foft in a moderate heat, as that of boiting water, 
fo as to be prefled, in a mould; into any form, the a? or 
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| Tosture horn being previoufly cut into plates ofa proper fize. Plu- 
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mier informs us, in his Art de Tourner, that two plates are 
likewife united into one by heating and preffing them ; the 


edges being thoroughly cleaned, and made to fit clofe to - 


ene another. ‘Ihe tortoife-fhell is conveniently heated for 
this purpofe by applying a hot iron above and beneath the 
junéture, with the interpofition of a wet cloth to prevent 
the fhell from being fcorched by the irons: thefe trons 
fhould be pretty thick, that they may not lofe their heat 
before the union is effected. Both tortoife-fhell and horns 
may be ftained of a variety of colours, by means of the 
colouring drugs commonly ufed in dyeing, and by certain 
metallic folutions. 

TORTURE, a violent pain infli&ted on perfons to force 
them to confefs the crimes laid to their charge, or as a pu- 
nifhment for crimes committed. 

Torture was never permitted among the Romans except 
in the examination of flaves': it would therefore appear, that 
it was a general opinion among them, that a flave had fuch 
a tendency to fallehood, that the truth could only be ex- 
torted from him. To the difgrace of the profeffors of Chri- 
ftianity, torture was long practifed by thofe who called them- 
felves Catholics, againft thofe whom they termed deretics ; 
that is, thofe who differed in opinion from themfelves. Find- 


_ ing that they could not bring over others to adopt their 


fentiments by the force of argument, they judge it proper 
to compel them by the force of punifhment. This praétice 
was very general among orthodox Chriftians, but efpecially 
among Roman Catholics. See Inquisition. 

By the law of England, torture was at one period em- 
ployed to compel thofe criminals who ftoed obftinately mute 
when brought to trial, and refufed either to plead guilty 
or not guilty ; but it is now abolifhed (fee ARRAIGNMENT, 
Rack). A hiftory of the machines which have been in- 
vented to torture men, and an account of the inftances in 
which thefe have been employed, would exhibit a difmal 
picture of the human chara¢ter. 

TORUS, in architeéture, a large round moulding ufed 
in the bafes of columns. See Plate XX XVIII. tig. 3. 

TOUCAN, in ichthyolocy. See RuampuastTos. 

TOUCH-nexpie, among aflayers, refiners, &c. little 
bars of gold, filver, and copper, combined together, in. all 
the different proportions and degrees of mixture ;:the ufe of 
which is to difcover the degree of purity of any piece of 
gold or filver, by comparing the mark it leaves on the touch- 
ftone with thofe of the bars. 

‘Vhe metals ufually tried by the touch-ftone are gold, fil- 
ver, arid copper, either pure, or mixed with one another in 
different degrees and proportions, by fufion, In order to 
find out the purity or quantity of bafer metal in thefe vart- 
ous admixtures, when they are to be examined they are com- 
pared with thefe needles, which are mixed in a knowa pro- 
portion, and prepared for this ufe. The metals of thele 
recdles, both pure and mixed, are all made into lamine or 
plates, one-twelfth of an inch broad, and of a fourth part of 
their breadth in thicknefs, and an inch and half long ; thefe 
being thus prepared, you are to engrave on.each a mark in- 
dicating its purity, or the nature and quantity of the ad- 
mixture init. The black rough marbles, the bafaltes, or 
the fofter kinds of black ‘pebbles, are the mo proper for 
touch-ftones. 

The.methad of ufing the needles and ftone is this: The 
piece of metal to be tried ought firft to be.wiped well with 
a clean towel or piece of foft leather, that you may the bet- 
ter fee its true colour; for from this alone an experienced 
perfon will, in fome degree, judge beforehand what the 
principal metal is, and how and with what debafed. 

Then choofe a convenient, not over large, part of the fur- 
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face of the: metal, and rub it feveral times very hardly and 
ftrongly againft the touch-ftone, that in cafe a deceitful coat 
or cruft fhould have been: laid upon it, it may be worn off 
by that friétion: this, however, is more readily done by a 
grinditone or {mall file. ‘Then wipe a flat and very clean 
part of the touchftone, and rub againft it, over and over, 
the juft mentioned part of the furface of the piece of metal, 
till you have, on the flat furface of the ftone, a thin metal. 
lic cruft, an inch long, and about an eighth of an inch broad: 
this done, look out the needle that feems moit like to the 
metal under trial, wipe the lower part of this needle very 
clean, and then rebit again{t the touchftone, as you did the 
metal, by the fide of the other line, and in a direétion pa- 
rallel to it. 

When this is done, if you find no difference between the 
colours of the two marks made by your needle and the me- 
tal under trial, you may with great probability pronounce 
that metal and your needle to be of the fame alloy, which 
is immediately known by the mark engraved on your needle. 
But if you find a difference between the colour of the mark 
given by the metal, and that by the needle you have tried, 
choofe out another needle, either of a darker or lighter co- 
lour than the former, as the difference of the tinge on the 
touchftone diref&ts ; and by one or more trials of this kind 
you will be able to determine which of your needles. the 
metal anfwers, and thence what alloy it is of, by the mark 
of the needle; or elfe you will find that the alloy is extraor- 
dinary, and not to be determined by the comparifon of your 
needles. 


Toucu-Stone, a black, {mooth, glofly ftone, nfed to exa- 


mine the purity of metals. The ancients called it /apis Ly- 
dius, the Lydian ftone, from the name of the country 
whence it was originally brought. ier 

Any piece of pebble or black flint will anfwer the pur- 
poles of the beft lapis lydius of Afia. Even a piece of 
glafs made rough with emery is ufed with fuccefs, to di- 
itinguifh true gold from fuch as is counterfeit ; both by the 
metallic colour and the teft of aquafortis, ‘T’he true touch- 
ftone is of a black colour, and is met with in feveral parts of 
Sweden. See ‘Trapp. 

TOUCHWOOD. See Bouerus. 

TOULON, a celebrated city and feaport of France, in: 
that part of the late province of Provence which is now de- 
nominated the department of the Var. It is:a very ancient. 
place, having been founded, according to'the common opi- 
nion, by a Roman general. It is the chief town of the de- 
partment, and before the great revolution in 1789 was’ arr 
epifcopal fee. The inhabitants are computed at 80,000. It 
is divided into the Old Quarter and the New Quarter. The 
firft, which is very ill built, has nothing remarkable in it 
but the Rue aux Arbres, the Tree Street, which is a kind 
of courle or mall, and the town-houfe ; the gate of this is. 
furrounded by a balcony, which is fupported by two ter- 
mini, the mafterpieces of the famous Pujet. The New 
Quarter, which forms as it were a fecond city, contains, be- 
fide the magnificent works conftructed in the reign of 
Louis XIV. many fine houfes (among which that of the 
late feminary merits beyond compariion the pre‘erence): 
and a grand oblong fquare, lined with trees, and’ferving as 
a parade. 

The Merchants Haven, along which extends a noble 
quay, on which ftands the townhoule, is protected by two. 
moles, begun by Henry TV. The New claven was con- 
ftru@ted by Louis XIV. as were the fortifications of the 
city. Inthe front of this haven is an arfenal, containins 


all the places neceffary for the conflruction and fitting out 
of veffels : the firft objeét that appears is a rope-walk, entirely 
arched, extending as far as the eye can reach, and built at- 
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‘was greater there than at‘ Verfuilles.”’ 


_guns, with an 80 and 74 gun fhip. 
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ter the defigns of Vauban: here cables are made, and above 
is a place for the preparation of hemp. Here likewile is the 
armoury for mufkets, piftols, halberds, &c. In the park of 
artillery are cannons placed in piles, bombs, grenades, mor- 


“tars, and balls of various kinds, ranged in wonderful order. 


The long fail roem, the foundry for cannon, the dock- 


-yards, the bafons, &c. are all worthy of obfervation. 


Both the old and New Port have an outlet into the fpa- 


“cious outer road or harbour, which is furrounded by hills, 
‘and formed by nature almoft circular. 


Its circuit is of very 
great extent, and the entrance is defended on both fides by 


‘a fort with flrong batteries. In a word, the bafons, docks, 
‘and arfenal, at Toulon, warranted the remark of a foreigner 


that vifited them in the late reign, that “‘ the king of France 
Toulon is the only 
mart in the Mediterranean for the re-exportation of the pro- 


‘duis of the Eaft Indies. 


This place was déftroyed toward the end of the tenth cen- 


‘tury, and pillaged by the African pirates almoft as foon as 
-rebuilt. 
‘perial troops, obtained poffeffion of it in 1524, as did 
~Charles V. in 1536; but in the next century Charles Ema- 
~nuel duke of Savoy could not enter it, and Prince Eugene 


‘Lhe conftable of Bourben, at the head of the Im- 


in 1707 ineffectually laid fiege to it. "This city was fur- 
rendered by the inhabitants in September 13 to the Bri- 


tith admiral Lord Hood, as a condition and means of en- 


abling them to effe& the re-eftablifhment of monarchy in 


“France, according to .the conftitution of 1789. Lord 


Hood accordingly, in conjunction with the Spanifh land 


‘and naval forces, took poffeffion of the harbour and forts in 
-truft for Louis XVII. 


the Britifh troops, and their allies the Spaniards, Neapoli- 


It was garrifoned for fome time by 


tans, and Sardinians ; but the French having laid fiege to it, 


‘the garrifon was obliged to“evacuate the place in the month 


of December following, after having deftroyed the grand 
arfenal, two fhips of 84 guns, eight of 74, and two frigates; 
and carried off the Commerce de Marfeilles, a fhip of 120 
This exploit was moft 
gallantly performed, after it was found impoffible to defend 
the town, or to carry off the fhips. Lord Hood entrufted 


the management of the affair to Sir Sydney Smith, fo di- 


‘ltinguifhed for his intrepidity. Captain Hare commanded 
‘the firefhip which was towed into the grand arfenal; and 
‘fo eager was he to execute his orders, that inftead of fetting 
“fire to the train in the ufual cautious manner, he fired a pi- 
ftol loaded with powder into the bowl of the train, compo- 
‘fed of 36 pounds of powder, and other combuttibles. 


The 
confequence was, he was blown into the water with fuch 


‘violence, as to knock a lieutenant of the ViGtory’s boat 
overboard, and narrowly. efcaped with his life. 


A Spanifh 
captain was appointed to fet fire to the  fmall arfenal, but 


‘cowardice prevented him from executing his orders’; and 


this is the reafon why the whole French fhips were not de- 
ftroyed. We have been favoured with this account by an 
officer of the Britifh fleet. 

Toulon is feated on a bay of the Mediterranean, 17 
leagues fouth-eaft of Aix, 15 fouth-eaft of Marfeilles, 
and 217 fouth-eaft of Paris. E. Long. s. 37. N. Lat. 


: 
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TOULOUSE, a 


“partment of Upper Garonne, and late province of Laneue- 
Pp Pt ’ | 


very ancient city of France, inthe de- 


‘doc, with an archbifhop’s fee. It is the mott confiderable 
city in France next to Paris and Lyons, although its’ popu- 
‘Jation bears no proportion to ics extent. According to Mr 
“Neckar’s calculation, it contains 56,000 inhabitants. ‘I'he 


-dtreets are very handfome, and the walls of the city, as well 


as the honfes, are built with bricks. ‘The townhoufe, a mo- 
sdern ftruétvre, forms a perfeét fquare, 324 feet long and 


1 io a 


TOU | 
66 high. The principal front occupies an entire fide of the 
grand fquare, lately called'the Place Royale. In the’great 


“hall, called the Hall of H/uffrious Men, is the ftatue of the 


‘Chevalier [faure, and the bufts of all the great men to whorn 
‘Fouloufe has given birth. Communicating with the: oceatr 
on one fide by the river Garonne, and with the Mediterra- 
nean on the other. by the canal of Languedoc, Touloule 
‘might have been a very commercial city; but the tafte of 
the inhabitants has been principally for the f{ciences and 
‘belles-lettres. Of courfe, there are two colleges, two pub- 
lic libraries, and three academies. ‘Lhe little commerce of 
‘Vouloufe confifts in leather, drapery, blankets, mignionets, 
oil, iron, mercery, hardware, and books. The bridge over 
the Garonne is at leaft equal to thofe of Tours and Orleans: 
it forms the communication between the fuburb of St Cyprian 
and the city. ‘The quays extend along the banks of the 
Garonne ; and it has been in contemplation to line them 


“with new and uniform houfes. Touloufe is 37 miles eaft of 


Auch, 125 fouth-eaft of Bourdeaux, and 350 fouth-by- weft 
of Paris. E. Long. 1. 27. N. Lat. 43. 36. 

TOUP (the Reverend Jonathan), was defcended from a 
family formerly fettled in Dorfethhire. His grandfather, 
Oneliphorus Toup, had been a man of good property, and 
patron as well as incumbent of Bridport, in that county ; 
but he appears to have been embarrafled in his circum{tances 
Wefore his death, as he parted with the advowfon, and left a 
numerous family very flenderly provided for. His fecond 
fon Jonathan was bred to the church, and was curate and 
le€turer of St’ Ives in Cornwall. He married Prudence, 
daughter of John Bufvargus, Efq; of Bufvargus in Corn- 
wall, and by her had iffue Jonathan, the fubje& of this ar- 
ticle, and one daughter. 

Mr Toup loft his father while he was a child; and his 
mother fome time after marrying Mr Keigwyn, vicar of Lan- 
drake in Cornwall, his uncle Bufvargus (the laft male of 
that family) took him under his care, and confidered him 
as his own child. He bore the whole charge of his educa- 
tion both at fchool and at college, and procured for him the 
rectory of St Martin’s near Looe. . 

Mr Toup was born ‘at St Ives in Cornwall in the year 
1713. He received the firft rudiments of his education in 
a grammar {chool in that town; and was afterwards placed 
under the care of Mr Gurney, matter of a private fchool in 
the parifh of St Merryn. Thence he was removed to Exe- 
ter College in Oxford, where he took his deyree of Bache- 
lor of Arts. His mafter’s degree he took at Cambridge in 
the year 1756. He obtained the rectory of St Martin’s 
in 17503 was inftalled prebendaty of Exeter in 1774; and 
‘inftituted to the vicarage of St Merryn in 1776: the twd 
laft preferments he owed to the patronage of Bifhop Kep- 
pel of Exeter. By the death of his uncle Bufvargus with- 
out iffue in 1751, Mrs Keigwyn (fifter to Mr Bufvargus, 
and mother te Mr ‘J'oup) fucceeded as heir at law to his 
eftate and effefte. “She died in 1773, atid left a will be- 
queathing the whole of her eftates to her fon Mr Jonathan 
Toup. 

In the year 1760 Mr Toup publifhed the firft part of 
his Hmendationes in Suidam, and in 1764 the fecond part of 
the fame_work. Thefe ‘books procured him the notice of 
Bifhop Warburton, who from the time of their publication 
honoured him with his correfpondence and patronage. The 
Bifhop, in one of his letters, laments his having a fee with- 
out any preferment on it; ‘* had it been otherwife, he fhould 
have been too felfifh to invite any of his brethren to fhare 
with him in the honour of properly diftinguifhing fuch me- 
rit as Mr Toup’s. “All, however, that the Bifhop could do, 
he did with the warmth and earneftnefs of fincere friend- 
fhip. He repeatedly recommended Mr Toup to Archbithop 
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_at the univerfity prefs in Oxford. 
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Secker, to the Truftees for difpofing of his Options, to 
Lord Shelburne, and to Bifhop Keppel; and the fevours 
this prelate beftowed on Mr ‘Toup -were owing to the foli- 
citations of Bifhop Warburton. The third part of the Z- 
menditiones in Suidam was publifhed in 1760. In the fol- 
lowing year Archbifhop Secker expreffed a defire that Mr 
Toup would lend his aftiftance towards a new edition of Po- 
lybius, which was then in contemplation. . Bifhop War- 
burton ftrongly prefled his compliance with this wifh, 
and that he would lay by for a while the Notes he was 
preparing for. Mr Warton’s edition of ‘Theocritus. In 
the year 1767 Mr Toun’s Epiftola Critica ad virum celeberrt- 
mum Gul. Epifcop. Gloc.. made its appearance. In the year 
1770, Mr Warston’s edition of ‘Theocritus was printed 
Mr. 'l'oup was a large 
contributor towards the corre¢tions and annotations of this 
edition, A note of his on Idyll. xiv. 37. gave fuch offence 
to fome perfons, that the vice-chancellor of Oxford prevail- 
ed on the editor to cancel the leaf on which it was printed, 
and fubftitute another in its room. In 1772 Mr Toup pub- 
lifhed his Appendiculum Notarumin Theocritum, in which the 
fubflance (a) of the cancelled note was inferted. He con- 
cludes his. preface to. this work with thefe words : ‘| Quod 
vero fcripfimus ad xiv. 37. verum eff et honefium. Sed rem 
pro fingulari fua fagacitate minus ceperunt nonnulli Oxonienfes ; 
gui et me fugillare haud erubuerunt ; homuncult eruditione medio- 
cri, ingenio nullo 3 qui in Uebraicis per omnem fere vitam turpi- 
ter volutati, in literis elegantioribus plane hofpites fuat.” Mr 
‘Tonp’s next work was the Appendiculum Notarum in Sut- 
dam, publifhed in 1775. In 1778 his Longinus was pub- 
lithed from the Oxford prefs. in quarto. A fecond edition 
has fince been printed in o¢tavo. 

As a writer of great learning, and of fingular critical fa- 
gacity, Mr ‘loup needs no encomiaft. ‘The teitimonies 
of Mr T. Warton, of Bifhop Warburton, and of every 
perfon in any way diftinguifhed for claffical learning at 
home; of Erneflus, Hemiterhufius, Runkhenius, Valcke- 
nzer, Brunck, Kluit, D’Anfe de Villoilon, 1’ Archer, &c. 
&c. invall parts of Europe, {ufficiently eftablifh his reputa- 
tion as an author. ‘Lo mof or all of thefe he was aflifting 
in the feveral works they publifhed. 

As his whole life was paft in literary retirement, his cha- 
yacter as a man was known but to few. It will appear 
from his works that he was not wholly untinétured with 
that felf-complacency which is the almoft infeparable com- 
panion of too much folitude; and by thofe who beit knew 
him, he is faid to have beet: unhappy in his difpoftion. His 
virtues, however, were refpe€table, and his learning was con- 
feffedly great. His theological ftudies were well directed : 
he fought for the truths of religion where only they can be 
found, in the Scriptures; not in the gloffes and comments 
of men: it will be needlefs to add, that he was a liberal and 
a tolerant divine. Ie was punétual and ferious in the dif 
charge of the duties of his profeffion; and in his preaching 


fingularly plain and forcible. He died on the toth of Ja- 


nuary 1785, juft entering into the 72d year of his age, and. 


was buried under the communion-table in his church of St 
Martin’s. 

Mr Toup was a Chriftian from conviction; not merely 
from the accident of having been born in a country where 
Chriltianity was profeffed. He fulfilled the duties of life 
con{cientioufly, and from principle, without parade or often- 
tation. In his purfuit of learning he was actuated by the 
moft honourable motives; by the defire ot improvinz his 
own mind, and of amufing himfelr and others. If in Bifhop 
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Warburton he found a patron, capable of dikinguifhing Tour. 
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merit, and zealous to reward it, let it be remembered, 
to the honour of both parties, that the Bifhop’s pa- 
tronage was offered, not folicited. In the year 1764 
he was ‘repeatedly prefled by another prelate to quit 
his retirement at St Martin’s, and to fettle either in Lon 
don or in Oxford, where he mijht have. accefs to books, 
and might place himfelf in the way of notice and prefer- 
ment. (le was aflured, at the fame time, that the bifhop of 
his diocefe would himfelf make a tender of his connivance 
at his non-refidence, without any application from Mr Toup 
on the fubject. But every propolal of -his nature. he con- 
{tantly rejeGted ; for he confidered the non-refidence of the 
parochial clergy asa neglect of duty, for which no apology 
can be made. He was never married, and rather capri- 


made his firft campaigns in Holland, under Maurice and 
Frederic Henry princes of Orange ; who were his ancles by 
the mother’s fide ; and even then diftinguifhed himfelf by his 
bravery. In 1634 he marched with his regiment into Lor- 
raine ; and having contributed to the taking of La Mothe, 
was, though very young, made marefchal de camp. In 
1636 he took Saverne, and the year,following the caftles of 
Hirfon and Sole ; on which occasion he performed an action 
like that of Scipio’s, with refpect to a very beautiful wo« 
man whom he fent back to her hufband. ‘lhe vifcount 
‘urenne continued to diftinguifh himfelf in feveral hieges 
and battles, and in 1644 was made marfhal of France; but ~ 
had the misfortune to be defeated at the battle of Mariendal 
in 1645. However, he gained the battle of Nortlingen 
three months after; reftored the elector of Treves to his 
dominions ; and the following year made the famous junc- 
tion of the J’rench army with that of Sweden commanded 
by general Wrangel, which obliged the duke of Bavaria to 
demand a peace. Afterwards that duke breaking the trea- 
ty he had concluded with France, he was defeated by the 
vifcount 'T'urenne at the battle of Zumarfhaufen, and in 1648 
driven entirely out of his dominions. During the civil wars 
in France he fided with the princes, and was defeated at the 
battle of Rhetel.in 1650 ; but foon after was reflored to the 
favour of the king, who in 1652 gave him the command of 
his army. He acquired great honour at the battles of Jer- 
geau, Gren, and the fuburbs of St Anthony, and by-the re- 
treat he made hefore the-army commanded.by’the princes 
at Ville Neuve St George. In 1654 he made-the Spanis 
ards raife the Gege of Arras: the next year he took Condcy 
St Guilian, and feveral other places; gained the famous 
battle of Dunes ; and made himfelf mafter of Dunkirk, Ou- 
denarde, and almoft all Flanders : this obliged the Spaniards 
to conclude the peace-of the Pyrenees in 1660. i hefe im= 
portant fervices occafioned his being made marfhal-general 
of the king’s camps and armies. ‘The war being renewed 
with Spain in 1667, Turenne commanded:in Flanders ; and. 
took fo many places, that in 1668 the Spaniards were obli- 
ged to fue for peace. He commanded the. French:army in 
the war azainft the Dutch in 1672; took 40 towns in 22) 
days; purfued the ele€tor of Brandenburg even to Perlin ; 
gained the battles of Slintfheim, Ladenburg, Enfheim, Mul. 
haufen, and Turkeim; and obliged the. Imperial army, 
whic! 
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(4) Not improbably all of that note which was omitted in the {ubitituted leaf. 
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EB le which confifted of 70,000 men, to repafs the Rhine, By 
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this campzign the vifcount 'lurenne acquired immortal ho- 
nour. He paffed the Rhine to give battle to general Mon- 
tecuculi, whom he followed as far as Safpach ; but mount- 
ing upon an eminence to difcover the enemy’s camp, he was 
killed by a cannon-ball in 1675. All France regretted the 
lofs of this great man, who by his military exploits had rai- 
fed the admiration of Europe. 

TOURAINE, a province of France, bounded on the 
north by Maine, on the eaft by Orleanois, on the fouth by 
Ferris, and on the weft by Anjou and Poitou. It is about 
58 miles in length, and 55 in breadth where it is broadett. 
This country is watered by 17 rivers, befides many brooks, 
which not only render it delightful, but keep up a commu- 
nication with the neighbouring provinces. ‘Ihe air is tempe- 
rate, and the fail is fo fruitful that it is called the garden of 
France. It now forms the department of Indre and Loire, 
of which 'lours is the capital. 

TOURMALINE, in mineralogy, a fpecies of filiceous 
earth. ; 

It has been found only in Ceylon, Brazil, and Tyrol. 
That of Ceylon is of a dark brown or yellowifh colour ; its 
fpecific gravity 3,065, or 3,295; that of Brazil is green, 
blue, red, or yellow, and its fpecific gravity 3,075 or 
2,180; that of Tyrol by reflected light is of a blackith 
brown, but by refra€ted light yellowifh, or in thin pieces 
green; its {pecife gravity 3,050; moftly cryftallized in po- 
lygon prifms, but fometimes amorphous. ‘The thickeft 
paits are opake : the thin more or lefg tranfparent. 

The proportion of their confituent parts has been found 
by Bergman, 


Tourmaline 


of Tyrol. of Ceylon. of Brazil, 


Argill, - 42 39 50 
Silex, - 40 37 34 


Calcareous earth, 12 15 il 
iron, = 6 9 5 
100 
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For the eleétrical qualities of tourmaline, fee Exxc- 
TRICITY, NY 54, 

TOURNAMENT, a martial {port or exercife which 
the ancient cavaliers ufed to perform, to fhow their bra- 
very and addrefs. It is derived from the French word 
tourner, i. e. “to turn round,’’ becaufe to be expert in 
thefe exercifes, much agility both of horfe and man was 
requifite, they riding round a ring in imitation of the an- 
cient Circi, 

The firft tournaments were only courfes on horfeback, 
wherein the cavaliers tilted at each other with canes in 
manner of lances; and were diftinguifhed from jufts, which 
were courfes or careers, accompanied with attacks and 
combats, with blunted lances and {words. See Just. 

The prince who publifhed the tournament, ufed to fend 
a king at arms, witha fafe-condu@, and a {word, to all the 
princes, knights, &c. fignifying that he intended a tourna- 
ment and a clafhing of {words, in the prefence of ladies and 
damfels ; which was the ufual formula of invitation. 

The firtt engaged man againft man, then troop againit 
troop ; and after the combat, the judges allotted the prize 
to the beft cavalier, and the beft ftriker of fwords ; who was 
accordingly conducted in pomp to the lady of the tourna- 
ment ; where, after thanking her very reverently, he faluted 
her and likewife her two attendants. 

Thefe tournaments made the principal diverfion of the 
13th and 14th centuries. Munfter fays, it was Henry the 
Fowler, duke of Saxony, and afterwards emperor, who died 
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in-936, that firft introduced them ; but it appears from the Tovrnay 


chronicle of Tours, that the true inventor of this famous 


fport, at leat in France, was one Geoffry, lord of Preuilli, oo 


about the year 1066. 

_ Inftances of them occur among the Englifh in the reign 
of king Stephen, about the year 1140; but they were not 
much in ufe till Richard’s time, towards the year 1149. 
After which period thefe diverfions were performed with ex- 
traordinary magnificence in the Tilt-yard near St: James’s, 
Smithfield, and other places. 

The following account of a tournament, from Maitland, 
is curious. King Richard II. defigning to hold a tourna. 
ment at London on the Sunday after Michaelmas, fent di. 
vers heralds to make proclamations of it in all the principal 
courts of Europe; and accordingly not a few princes, and 
great numbers of the prime nobility, reforted hither from 
France, Germany, the Netherlands, &c. This folemnity 
began on Sunday afternoon, from the Tower of London, 
with a pompous cavalcade of 60 ladies, each leading an arm- 
ed knight by a filver chain, being attended by their ’{quires 
of honour, and, paffing through Cheapfide, rode to Smith- 
field, where the jufts and tournaments continued feveral days 
with magnificent variety of entertainments; on which occas 


" fion the king kept open houfe at the bifhop of London’s pa- 


lace for all perfons of diftin@ion, and every night concluded 
with a ball. 

At laf, however, they were found to be produdtive of bad 
effects, and the occafions of feveral fatal misfortunes—as in 
the inftance of Henry II. of France, and of the tilt exRibi- 
ted at Chalons, which, from the numbers killed on both 
fides, was called the /ittle war of Chalons. hefe and other 
inconveniences, refulting from -thofe dangerous paftimes, 
gave the popes occafion to forbid them, and the princes of 
Europe gradually concurred in difcouraging and fuppreffing 
them. 

TOURNAY, a town of the Auftrian Netherlands in 
Flanders, and capital of a diftri@ called Tournay/is, with a 
bifhop’s fee. It is divided into two parts by the ‘river 
Scheld ; and is large, populous, well built, and carries on a 
great trade in woollen ftuffs and ftockings. The cathedral 
is a very handfome ftruture, and contains a great many 
chapels, with rich ornaments, and feveral magnificent tombs 
of marble and brafs. The town was taken by the allies in 
1709 ; but was ceded to the houle of Auftria by the treaty 
of Utrecht, though the Dutch had a right to put ina gar- 
rifon, It was taken by the French in June 1745, who de- 
molifhed the fortifications. In 1781 the emperor Jofeph IT. 
obliged the Dutch to withdraw their garrifon. It was ta- 
ken by the French in 1791, abandoned by them in 1793, 
and again conquered by them in 1794. It is 14 miles 
fouth-eaft of Lifle, 30 fouth-weft of Ghent, and 135 north 
by eait from Paris. E. Long. 3. 28. N. Lat. 50. 33. 

TOURNEFORT (Jofeph Pitton de), a famous French 
botanift, born at Aix in Provencein 1656. He hada pal- 
fion for plants from his childhood, which overcame his fa- 
ther’s views in putting him to fudy philofophy and divini- 
ty; therefore on his death he quitted theology, and gave 
himfelf up entirely to phyfic, natural shiftory, and botany. 
He wandered over the mountains of Dauphiny, Savoy, Ca- 
talonia, the Pyrenees, and the Alps, in fearch of new fpe- 
cies of plants, which he acquired with much fatioue and 
danger. His fame in 1683 procured him the employment 
of botanic profeffor, in the king’s garden ; and by the king’s 
order, he travelled into Spain, Portugal, Holland, and Enz- 
land, where he made prodigious colleGtions of plants. In 
1700, Mr Tournefort, in obedience to another order, 
fimpled over all the ifles of the Archipelago, upon the coafts 
of the Black Sea, in Bithynia, Pontus, Cappadocia, Arme- 
6 : nia, 
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nia, and Georgia; making obfervations on natural hiftory 
at large, ancient and modern geography, religion, manners, 
and commerce. He fpent three years in this learned voy- 
age ; and then refuming his profeffion, was made profeffor 
of phyfic in the college-royal. He died in confequence of 
an accidental crufh of his breaft by a cart-wheel, which 
brought on a {pitting of blood and hydrothorax, that carried 
him off in 1708. He wrote Elements of Botany, both in * 
French and Latin; A Relation of his Voyage into the Le- 
yant ; with other pieces of lefs confideration. 

TOURNIQUET, in furgery, an inftrument formed with 
{crews, for comprefling any part with rollers, &c. for the 
ftopping of hemorrhagies. See SurGeEry, n° 160. 

TOWER, a tall building confifting of feveral ftories, 
ufually of a round form, though fome are {quare or polygo- 
nal. ‘Towers are built for fortrefles, &c. as the Tower of 
London. See Lonpon, n° 46. 

TOWN, a place inhabited by a confiderable-number of 
people, being of a middle fize between a city and a village. 

TOXICODENDRON, in botany. See Ruvs. 

TRAAS. See Terras. 

TRACHEA. See Anatomy, n° 116. 

TRACHINUS, the weever, a genus of fifhes belong- 
ing to the order of jugulares. ‘There.is but one f{pecies, 
viz. the draco, or common weever. The qualities of this 
fifth were well known to the ancients, who take notice of 
them without any exaggeration: the wounds inflicted by 
its {pines are exceedingly painful, attended with a violent 
burning and moft pungent fhooting, and fometimes with 
an inflammation that will extend from the arm to the 
fhoulder. c 

_ It is acommon notion, that thefe fymptoms proceed from 
fomething more than the {mall wound this fifh is capable of 
infli@ting ; and that there is a venom infufed at leaft into the 
wounds made by the {pines that form the firft dorfal fin, 
which is dyed with black, and has a moft fufpicious afpe& ; 
though it is poffible, that the malignity of the fymptoms 
arifes from the habit of body the perfon is in, or the part in 
which the wound is given. ‘The ‘remedy ufed by fome fi- 


- fhermen is the fea and, with which they rub the place af- 


fe&ted for a confiderable time. At Scarborough, ftale urine 
warmed is ufed with fuccefs.. In the Univerfal Mufeum for 
November 1765, is an inflance of a perfon who was redu- 
ced to great danger by a wound from this fifth, and who was 
cured by the application of {weet oil, and taking opium and 
Venice treacle. 

This fifh buries itfelfin the fands, leaving only its nofe out, 
and if trod on immediately ftrikes with great force ; and they 
have been feen dire€ting their blows with as much judgment 
as fighting cocks. Notwithftanding this noxious property 
of the {pines, it is exceeding good meat. 

The Englifh name feems to have no meaning, being cor- 
rupted from the French /a vive, fo called as being capable 
of living long out of the water, according to the interpre- 
tation of Belon. It grows to the length of 12 inches, but 
is commonly found much lefs: the irides are yellow: the 
under jaw is longer than the upper, and flopes very much 
towards the belly ; the teeth are imall: the back is ftraight, 
the fides are’ flat, the belly is prominent, the lateral line 
ftraight : the covers of the gills are armed with a very ftrong 
{pine : the firft dorfal fin confifts of five very ftrong {pines, 
which, as well as the intervening membranes, are tinged 
with black; this fin, when quiefcent, is lodged ina {mall 
hollow: the fecond confifts of feveral foft rays, commences 
juit at the end of the firft, and continues almoft to the tail: 
the pectoral fins are broad and angular; the ventral fins 
{mall : the vent is placed remarkably forward, very near the 
throat: the anal fin extends to a {mall diftance from the 
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tail, is a little hollowed in the middle, but not fo much as 
to be called forked: the fides are marked lengthwife with 
two or three dirty yellow lines, and tranfverfely by numbers 
of {mall ones: the belly filvery. 

TRACY, in geography, an extent of ground, or a por- 
tion of the earth’s furface. 

Tracr, in matters of literature, denotes a {mall treatife or 
written difcourfe upon any fubje&. 

TRADE, in general, denotes the fame with commerce, 
confifting in buying, felling, and exchanging of commodi« 
ties, bills, money, &c. See Commerce, Coin, Money, 
Company, &c. . 

Travz-Winds, denote certain regular winds at fea, blow- 
ing either conftantly the fame way, or alternately this way 
and that ; thus called from their ufe in navigation, and the 
Indian commerce. See Winn. 

TRADESMEN’s roxens, a term fynonymous among 
medallifts with provincial coins. 

This is a {ubje€&t curious enough to deferve attention, 
though we will not go fo far as Mr Pinkerton does, who 
fays that it is a fubjeét in which the perpetual glory-of the 
nation is interefted. Since the year 1789 provincial half. 
pence have been made and circulated in confiderable quanti- 
ty. As ancient medals and coins have been frequently of 
ufe to hiftorians, it is to be regretted that many of thefe 
provincial halfpence are rendered ufelefs in this refpe& by 
unmeaning figures and puerile devices. - Utility and ele- 
gance ought to be ftudied: for this view it has been pre- 
pofed by a gentleman of tafte on this fubje@, that all coins 
fhould be diftinguifhed by one of the following five ch2rac- 
terifics. 1. Fac fimiles of magnificent beautiful build- 
ings. 2. Reprefentations of great and ufeful undertakings. 
3. Emblems of the induftry and commerce of the age. 
4. The illuftrious men, &c. to which the nation has given 
birth. .5. Important hiftorical events. 

For thefe hints we acknowledge ourfelves indebted to 
the papers of an ingenious gentleman pulifhed in the perio- 
dical works of the time. -‘Lhofe wuo with to fee more 
upon the fubje@t, may confult the Univerfal Magazine for 
Auguft 1796._ 

TRADITIQN, fomething handed down from one ge- 
neration to another without being written. Thus the Jews 
pretended, that befides their written law contained in the 
Old Teftament, Mofes had delivered an oral law which had 
been conveyed down from father to fon; and thus the Ro- 
man Catholics are faid to value particular doétrines fup- 
pofed to have defcended from the apoftolic times by tradj- 
tion. 

TRAGACANTH.. See Asrracatus, PHarmacy- 
Index. 

TRAGEDY, a dramatic poem, reprefenting fome fig- 
nal action performed by illuftrious perfons, and which has 
frequently a fatal iffue or end. See Poetry, Part II. 
fect. 7, 

TRAGI-comepy, a dramatic piece, partaking both of 
the nature of tragedy and comedy ; in which a mixture of 
merry and ferious events is admitted. 

TRAGOPOGON, coart’s Bearp, in botany: A genus 
of plants belonging to the clafs of /yngencfz, and tq the 
order of polygamia equalis ; and in the natural fyftem ran- 
ging under the 49th order, Compofite. ‘The receptacle is 
naked, the calyx fimple, and the pappus plumofe. There 


are 14 fpecies ; of which two are Britifh, the praten/e and 


porrifolium, ‘ 
1. [he pratenfe, or yellow goat’s beard, has its.calyxes 
equal with the florets, and its leaves entire, long, narrow, fef- 
file, and grafly. In fair weather this plant opens at fun- 
rifling, and fhuts between nine and-ten in the morning. The 
ae”: roots 
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efculent, and are fometimes boiled and the printing of them was always, from time to time, the Tranfeena 
rate ie «, ferved up at table like afparagus. It grows on meadows. fingle a€t of the refpective fecretaries, till the year 1752, dental 

tions, 2+ The forrifolium, or purple goat’s beard, has the calyx when the fociety thought fit that a committee fhonld be ap- 
tuums~wew/ longer than the radius of the floret; the flowers are large, - pointed to reconfider the papers read before them, and to 


_ Trajan ggots are conical and 
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purple, fingle, and terminals and the leaves long, pointed, 
and bluifh. T'he root is long, thick, and efculent. It grows 
in meadows, and is cultivated in gardens under the name of 
alfafy. 

TRAJAN (Marcus Ulpius), a celebrated Roman em- 
peror, who gained many victories over the Parthians and 
Germans, pufhing the empire to its utmo® extent on the 
eaft and north fides. He died at Silinunte, a city of Cili- 
cia, which from him was called Trajanopolis, in the year 
117. 

Trayan’s Column, a famous hiforical column ere&ed in 
Rome, in honour of the emperor ‘Trajan. It is of the Tul- 
can order, though fomewhat. irrerular: its height is eight 
diameters, and its pedeftal Corinthian: it was built ina 
large iquare called Forum Romanum. Its bafe confifts 
of 12 ftones of an enormous fize, and is raifed on a focle, 
or foot, of eight fteps: withinfide is a ftaireafe illumi- 
nated with 44 windows. It is 140 feet high, which is 3¢ 
feet thort of the Antonine column, but the workmanthip of 
the former is much more valued. It is adorned from top 
to bottora with baffo relievos, reprefenting-the great actions 
of the emperor avainft.the Dacians. 

TRAIN, aline of gunpowder laid to give fire to a qnan- 
tity thereof, in order to do execution by blowing up earth, 
‘works, buildings, &c. - 

Train of Artillery, cludes the great guns and other 
pieces of ordnance belonging to an army in the field. 

Train-Oil, the oil procured from the blubber of a whale 
by boiling. 

TRALLIAN (Alexander), a Greek writer on phyfic, 
a native of Tralles in Lydia, who lived about the middle of 
the fixth century. His works are divided into 12 books; 
jn which he treats of diftempers as they occur, from head 
‘ to foot. He was the firft who opened the jugular vein, and 
that ufed cantharides as a blifter ‘for the gout. 
in his Hiftory of Phyfic, ftyles him one of the moft valu- 
able authors fince the time of Hippocrates. ‘Though he 
appears on the whole to have been a rational phyfcian, yet 
there are things in his writings. that favour of enthufafm 
and fuperftition. 

TRA-LOS-MONTES, 2 province of Portugal, called in 
Latin Yran/montane, becaufe fituated on ‘the eatt'fide of a 
chain of hills that feparate it from Entre Duero-e-Mintio. 

It is bounded on the north by Galicia; on the fouth by 
the provinces of Beira and Leon ; by the laft of which it 1s 
bounded alfo to the eaft. Its length from north to fouth 
is upwards of 120 miles, and its breadth about 80." It is 
fall of mountains, and produces little corn, but plenty of 
wine, fruits of feveral forts, and abundance of game. 

TRANSACTIONS, a name generally given to a.col- 
leGtion of the papers read before literary or philofophical 
focieties. The name of Philofaphical Tranfadions was firit 
adopted by the Royal Society of London. See an account 
of the Royal Society, Vol. XVII. p. 582, 

The Philofophical TranfaCtions to the end of the year 
<14700 were abridged in three volumes by Mr John Low- 
thorp: thofe from the year 1700 to 1720 were abridged 
jn two volumes by Mr Henry Jones: thofe from1719 to 
1733 were abridged in two volumes by Mr John Eames 
and Mr John Martyn; Mr Martyn continued the abridge- 
ment of thofe from 1732 to 1744 in two volumes, and of 
thofe from 1743 to 1750 in two volumes. 

They were for many years publifhed in numbers, and 


Dr Freind, . 


‘difhes. 


fele€ out of them fuch as they fhould judge moft proper for 
publication in the future ‘Tranfactions. ‘lchey are publifhed 
annually in two patts. at the expence of the fociety, and 
each fellow is entitled to receive one copy gratis of every 
volume publifhed after his admiffion into the fociety. 

They were firft fet on foot in 1665, by Mr Oldenburg, 
fecretary of the fociety, and were continued by him till the 
year 1677. Upon his death, they were difcontinued till 


January 1678, when Dr Grew refumed the publication of 


them, and continued it for the months of December 1678, 
and January and February 1649, after which they were in- 
termitted till January 1683. During this laft interval they 
were fupplied in fome meafure by Dr Hooke’s Philofophi- 
cal Collections. They were alfo interrupted for three 
years, from December 1687 to January 1691, befide other 
{maller interruptions amounting to near one year and a half 
more, before OG@ober 1695, fince which time the Tranfac- 
tions have been regularly carried on. 

TRANSCENDENTAL, or ‘TRanscenpent, fome- 
thing elevated, or raifed above other things; which pafics 
and tranfcends the nature of other inferior things. 

TRANSCRIPT, a copy of any original writing, par- 
ticularly that of an act or inftrument inferted in the body 
of another. ° 


TRANSFER, in commerce, an a& whereby a perfon 


furrenders his right, intereft, or property, in any thing movee 


able or immoveable to another. 

TRANSFORMATION, in general, denotes a change 
of form, or the affuming a new form different from a former 
one. 

TRANSFUSION, the a& of pouring a liquor out of 
one veflel into another. : 

Transrusion of Blood, an operation by which it was 
fome time aco imagined that the age of animals would be 
renewed, and immortality, or the next thing to it, confer- 
red on thofe who had undergone it. 

The method of transfufing Dr Lower gives us to the 
following effeét : take up the carotid artery of the dog, or 
other animal, whofe blood is to be transfufed into another 
of the fame, or a different kind ; feparate it from the nerve 
of the eighth pair; and lay it bare above an inch. Make a 
ftronz ligature on the.upper part ‘of the artery; and an 
inch nearer the heart another ligature with a running knot, 
to be loofened and faftened as occafion requires. Draw 
two threads between the two lizatures, open the artery, put 
in a quill, and tie up the artery again upon.the quill by the 
two threads, and ftop the quill by a fick. 

‘Then make bare the jugular vein of the other animal for 
about an inch and half in length, and at each end make a 
ligature with a running knot; and in the fpace between 
the two knots draw under the veins two threads, as in the 
other. Open the vein, and put into it two quills, one into 
the defcending part of the vein, to receive the blood trom 
the other dog, and carry it to the heart; the other quill 
put into the other part of the jugular, towards the head, 
through which the fecond animal’s ewn blood is to run into 
The quills thus tied faft, ftop them up with flicks 
till there be occafion to open them. 

Things thus difpofed, faiten the dogs on their fides to- 
wards one another, in fuch manner as that the quills may 
go into each other; then unftop the quill that goes down 
into the fecond dog’s jugular vein, as alfo that coming out 
of the other dog’s artery ; and by the help of two or . 
Z other’ 
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bansfu- other quills put into each other, as there thall be occafion, 
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infert them into one another. Then flip the running knots, 
and immediately the blood runs through the quills as through 
an artery, very impetuoufly. As the blood runs into the 
dog, unftop the quill in the upper part of his jugular, for 
his own blood to run out at, though not conftantly, but as 
you perceive him able to bear it, till the other dog begins 
to cry and faint, and ‘at laft die. La/ily, take both quills 
out of the jugular, tie the running knot faft, and cut the 
vein afunder, and few up the fkin: the dog, thus difmiffed, 
will runaway as if nothing ailed him. 

In the Philofophical ‘Tranfations we have accounts of 
the fuccefs of various transfufions pratifed at London, 
Paris, in Italy, &c. Sir Edmund King transfufed forty- 
nine ounces of blood out of a calf into a fheep; the fheep, 
after the operation, appearing as well and as {trong as be- 


‘fore. 


M. Denis transfufed the blond of three ives into three 


doys, which all continued brifk, and eat as well as before. — 


‘The fame perfon transfufed the bleod of four wethers into a 
hhorfe twenty-fix years old, which thence received much 
ftrensth, and a more than ordinary appetite. 

Sa0n after this operation was introduced at Paris, viz. 
in 1667 and 1668, M. Denis performed it om five hu- 


man fubjects, two a whom recovered of diforders-under 


‘which they laboured, one being in perfe& health fuffered 


no inconvenience from it; and two perfons who were ill, 
and fubmitted to the operation, died: in confequence of 
which the magiftrates iffued a fentence, prohibiting the 
transfufion on human bodies under pain of imprifonment. 
Mr John Hunter, we are told, made many ingeniots ex- 
periments to determine the effects of transfuling blood, 
fomeé of which are fufficient to attra attention. But 
whether fuch experiments can ever be made with fafety on 
the human body, is a point not eafily determined. ‘They 
might be! allowed in defperate cafes. proceeding from a 
corruption of the blood, from poifon, &c. as in hydrophobia. 
TRANSIT, from tranfit, * it paffes over,’’ fignities the 
affage of any planet over the fun, moon, or ftars. 
TRANSITION, the paffage of any thing from one 
place to another. 
‘TRansitron, in oratory, See Oratory, n° 39. 
TRANSITIVE, in grammar, an epithet applied to fuch 
verbs as fignify an aétion which pafles from the fubject that 
does it, to or upon another fubjeét which receives it. Under 


the head of verbs tranfitive come what we ulually call verbs 


aGive and paffive ; other verbs, whofe a€tion does not pafs 
out of themfelves, are called neuters. 

TRANSLATION, the aé of transferring or removing 
a thing from one place to another ; as we fay, the tranflation 
of a bifhop’s fee, a council, a feat of juftice, &c. 

Transtation is alfo ufed for the verlion of a book or 
writing out of one language inte another. 

The principles of tranflation have been clearly and ac- 
curately laid down by Dr Campbell of Aberdeen in his inva- 
luable Preliminary Differtations to his excellent tranflations 
of the ie (he fundamental rules which he eftablifhes 
are three: 1. That the tranflation fhould give a complete 
tranfcript of the ideas of the original. 2. ‘hat the ft¥le and 
manner.of the original fhould be preferved in the tranflation. 


3. That the tranflation fhould have all the eafe of original _ 


compofition, ihe rules deducible from thefe general Jaws 
are explained and illuftrated with much judgment and tafte, 
ina late ifflay on the Principles of Tranflation, by Mr 
‘Tytler, judge-advocate of Scotland. 

TRANSMARINE, fomething that comes from or be- 
longs to the parts beyond fea. 
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a whole people into’ another country, by the por of acon- 
queror, 

TRANSMIGRATION is particularly ufed for the paflage of 
the foul out of one body into another. 
CHOSIS. 

TRANSMUTATION, the a& of changing one fub- 
{tance into another. 

‘Nature, fays Sir-Ifaac Newton, is delighted with tranf- 
mutation: water, which is a fluid, volatile, tattelefs, falt, ia, 
by heat, tranfmuted into vapour, which is a kind of air; 
and by cold into tce, which is a cold, tranf{parent, brittle 
ftone, eafily diffolvable ; and this ftone is convertible again 
into water by heat, as vapour is by cold. —Earth, by heat, 
becomes fire, and, by cold, is turned into earth again ; 
denfe bodies, by. Gvesentneicds are rarefied into various kinds 
of air; and that air, by fermentation alfo, and fometimes 
without it, reverts into gro{s bodies. All bodies, bealts, 
fifhes, infecis, plants, &c. with all their various parts, grow 
and increafe out of water and aqueous and faline tintures ; 
and, by putrefa&i tion, all of them revert into water, or an 
aqueous liquor again. 

Transmuration, in alchemy, denotes the a& of chan- 
ging imperfe& metals into gold or filver. This is alfo called 
the grand operation ; and, they fay; it isto be effected with 
the philofopher’s ftone. 

The trick of tranf{muting cinnabar into filver is thus s 
the cinnabar, being bruifed grofsly, is ftratified in a crucible 
with granulated filver, and the crucible piaced in a great 
fire ; and, after due time for calcination, taken -f; then 
the matter, being poured out, is found to be cinnabar turn- 
ed into real filver, thou:h the filver grains appear in the 
fame number and form as when they were put into the cru- 
cible ; but the mifchief is, coming to handle the crains of 
filver, you find them nothing but li rht friable bladders, 
which will crumble to pieces between the fingers. 

‘The tranfmutability of water into earth feems te have 
been believed by Mr Boyle; and Bifhop Watfon thinks that 
it has not yet been difproved. See his Chemical Effays. 

Transmoration of Acids, See Cuemistry-Index. ° 

Teansmutation of Metals. See Cuemistry-dndex. 

TRANSOM, among builders, denotes the piece that is 
framed acrofs a double-light window. 

TRANSOMS, in a fhip, certain beams or timbers ex- 
tended acrofs the fternpoft of a fhip, to fortify her aiterpart, 
and give it the figure moft fuitable to the fervice for which 
the is calculated. 


TRANSPARENCY, in phyfics, a quality in certain 


‘bodies, whereby they give paflage to the rays of light; in 


contradiftinétion to opacity, or that quality of bodies which 
renders them impervious to the rays ot li,ht. 

It has been generally fuppofed by philofophers, that tranf- 
parent bodies have their pores difpofed in ftraight lines, by 
which means the rays of light have an opportunity of pene- 
trating them in all dire@tions; but fome experiments in 
ele&tricity haye made it apparent, that by the action of this 
fluid the moft opaque bodies, fuch as {ulphur, pitch, and 
fealing-wax, may be rendered tran{parent as zlafs, while yet 
we cannot fuppofe the direGtion of their pores to be any- 
way altered from what it originally was (fee Execrricity, 
n° 4.) A curious inftance of an increafe of tranfparency 


we have in rubbing a piece of white paper over one that has 
béen written upon or printed « “while the white paper is at 
ai the writing or print will perhaps {carce appear through 
; but when in motion, will be very. eafily legible, and 

badbae¥ fo till the motion is-difcontinued. 
T RANSPOSITION, in grammar, a difturbing or diflo~ 
4A2 


catin ig 


See Merempsy- As a 


Trav fub- 
flantiation 


Trapp, 


ye Lae 
eating the words of a difcourfe, or a changing their natural 
order of conftrudtion, to pleafe the ear by rendering the 
contexture more {mooth, eafy, and harmonious. 
TRANSUBSTANTIATION, in theology, the conver- 
fion or change of the fubftance of the bread and wine in the 
euchariit, into the body and blood of Jefus Chrift ; which 
the Romifh church fuppofe to be wrought by the confecra- 
tion of the prieft. See Supper of the Lord, n° 5. 
'TRANSVERSALIS, in anatomy, a name given to fe- 
yeral mufcles. See Anatomy, Part II. 
TRANSVERSE, fomething that poes acrofs another 
from corner to corner: thus bends and bars in heraldry are 
tranfverfe pieces or bearings; the diagonals of a parallelo- 
gram ora {quare are tranfverfe lines. . 
TRANSYLVANIA, a province of Europe, annexed 
to Hungary, and bounded on the north by Upper Hun- 
gary and Poland, on the eaft by Moldavia and Walachia, 
on the fouth by Walachia, and on the weft by Upper and 
Lower Hungary. It is furrounded on all parts by high 
mountains, which, however, are not barren. The inhabi- 
tants have as much corn and wine as they want themfelves ; 
and there are rich mines of gold, filver, lead, copper, quick- 
filver, and alum. It has undergone various revolutions ; but 
it now belongs to the houfe of Auftria. The inhabitants 
are of feveral forts of religions ; as Papifts, Lutherans, Cal- 
vinifts, Socinians, Photinians, Arians, Greeks, and Maho- 
metans. - Jt is about 162 miles in length, and 150 in 
breadth. The adminiftration of affairs is conduéted by 12 
perfons ; namely, three Roman Catholics, three Lutherans, 
three Ca!vinifts, and three Socinians. ‘he militia is com- 
manded by the governor, whofe commiffion is the more im- 
portant, as Tranfylvania is the bulwark of Chriftendom. 
It is divided into feveral {mall diftriéts, called palatinates 


and counties; and is inhabited by three different nations, _ 


Saxons, Sicilians, and Hungarians. Hermanftadt is the 


capital town. 

' TRAPEZIUM, in geometry, a plane figure contained 

under four unequal rizht lines. 
TRAPEZIUS, a mufcle. 
TRAPP (Dr Jofeph), an Englith divine of. excellent 


parts and learning, was born at Cherington in Gloucefter, 


See Anatomy, Part II. 


fhire, of which place his father was reGtor in 1579. He 
was the firft perfon chofen to the profeforfhip of poetry 
founded at Oxford by Dr Birkhead; and publifhed his lec. 
tures under the title of Prelediones Poetice, in which he laid 
down excellent rules for every {pecies of poetry in very ele- 
gant Latin. He fhowed afterwards, however, by his tranf- 
lation of Virgil, that a man may be able to dire€t who can- 
not execute, and may have the critic’s judgment without 
the poet’s fire. In the early part of his life Dr Trapp is 
faid to have been chaplain to the father of the famous Lord 
Bolingbroke: he obtained the living of Chrift-church in 
Newgate Street, and St Leonard’s, Fofter-lane, London ; 
and his very high-church principles probably obftru€ted his 
farther preferment. He publifhed feveral occaftonal poems, 
a trazedy called Abramule, tranflated Milton’s Paradife Loft 
into Latin verfe, and died in 1747. A 

Trapp, in mineralogy, a f{pecies of filiceous earth. It 
ie defcribed by Dr Kirwan as nearly the fame with bafaltes: 
a dark grey or black ftone, generally invefted with a ferru- 
ginous cruft, and cryftallized in opake, triangular, or poly- 
angular columns, is called ba/altes ; that which is amorphous, 
or breaks in large, thick, {quare pieces, is called trapp. Their 
conftituent principles, and relation to acids and fluxes, are 
exaCily the fame. The texture of this ftone is either coarfe, 
rough, and diftin@, or fine and indifcernible. It is often red- 
difh ; it is always opake, and moulders by expofure to the air; 
fome {pecimens give fire with fleel very difficultly, though 
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it is always very compact; fometimes it is fprinkled over Travel'ef 


with a few minute fhining particles: its fpecific gravity is 
300. sil 

When heated red-hot, and quenched in water, it becomes 
by degrees of a reddifh brown colour: it melts per /e in a 
ftrong heat into a compaét flag. Borax alfo diffolves it in 
fufion, but mineral alkali not entirely. 

According to Mr Bergman, 100 parts of the bafaltes 
contain 52 of filiceous earth, 15 of argil, 8 of calcareous, 2 
of magnefia, and 25 of iron; and with this Mr Meyer very 
nearly agrees. a 

For a more complete account of this {pecies of flone, fee 
M. Fanjas de St Fond on the Nat. Hif. of Trapp. 

TRAVELLERS joy. See Cuiematis. 

TRAVERSE, or Transverse, in general, denotes 
fomething that goes-athwart another; that is, crofles and 
cuts it obliquely. 

TRavERSs, iw navigation, implies a compound courfe, or 
an affemblage of various courfes, lying at different angles 
with the meridian. See Navication, p. 688. 

Traverse Board, a thin circular piece of board, marked 
with all the points of the compafs, and having eight holes 
bored in each, and eight {mall pegs hanging from the centre 
of the board. It.is ufed to determine the different courfes 
run by a fhip during the period of the watch, and to afcer- 
tain the diftance of each courfe. 

TRAVESTY, a name given to an humorous tranflation 
of any author. The word is derived from the French tra- 
vefter to difguife.”’ 

TRAUMATIC spatsam. See PHarmacy, n° 428. 

TREACLE. See Tuerraca.—sSome allo give the 
name ¢reack to melafles. See Puarmacy, n° 605. 

Treacte Beer. See Spruce. 

Treacie Muftard. See Cryreova. 

TREASON, a general appellation, made ufe of by the 
law, to denote not only offences againft the king and go. 
vernment, but alfo that accumulation of guilt which aries 
whenever a fuperior repofes a confidence in a fubje& or in- 
ferior, between whom and himfelf there fubjifts a natural, a 
civil, or even a {piritual relation ; and the inferior fo abufes 
that confidence, fo forgets the obligations of duty, fubjec- 
tion, and allegiance, as to deftroy the life of any fuch fu- 
perior or lord. Hence treafon is of two kinds, Aigh and 

elty. 

High Treafon, or Treafon Paramount (which is equivalent 
to the crimen le/e majeflatis of the Romans, as Glanvil de. 
nominates it alfo in our Englifh law), is an offence commit- 
ted againft the fecurity of the king or kingdom, whether 
by imagination, word, or deed. In order to prevent the 
inconveniences which arofe in England trom a multitude of 
conftrudtive -treafons, the fatute 25 Edw. III. c. 2. was 
made; which defines what offences only for the future 
fhould be held to be treafon; and this ftatute comprehends 
all kinds of high-treafon under feven diftinét branches. 

' 1, When a man doth compafs or imagine the death of 
our lord the king, of our lady his queen, or of their eldeft: 
fon and heir.”? Under this defcription it is held that a. 
queen-regnant (fuch as Queen Elizabeth and Queen Anne) 
is within the words. of the aét, being invefted with royal 
power, and intitled to the allegiance of her fubje& :. but the. 
hufband of fuch a queen is not comprifed within thefe 
words; and therefore no treafon. can be committed againft 
him. 

Let us next. fee what is acompa/fing or imagining the death: 
of the king, &c. ‘Thefe are fynonymous terms: the word 
compa/s fignifying the purpofe or defign of the mind. or 
will ; and not, as in common {peech, the carrying fuch de 
fign to effe&. And therefore an accidental ftroke, which 
2 may, 
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Treafon 
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may mortally wound the fovereign, ser infortuniam, without 


any traitorous intent, is no treafon: as was the cafe of Sir. 


Walter Tyrrel, who, by the command of King William 
Rutus, fhooting at a hart, the arrow glanced avainft a tree, 
and killed the king upon the fpot. But as this compeffing 
or imagination is an act of the mind, it cannot poffibly fall 
under any judicial cognizance, unlefs it be demonftrated by 
fome open or overt act. ‘Ihe ftatute exprefsly requires, 
that the accufed * be thereof upon fufficient proof attainted 
of fome open aét by men of his own condition.” Thus, to 
provide weapons or ammunition for the purpofe of killing 
the king, is held to be a palpable overt aé& of treafon in 
imagining his.death. ‘T'o confpire to imprifon the king by 
force, and move towards it by affembling company, is an 
overt act of compaffing the king’s death; for all force, ufed 
to the perfon of the king, in its confequence may tend to 
his death, and is a ftrong prefumption of fomething worfe 
intended than the prefent force, by fuch as have fo far 
thrown off their bounden duty to their fovereign : it being 
an old obfervation, that there is generally but a fhort iter. 
val between the prifons and the graves of princes. It feems 
clearly to be agreed, that by the common law and the fta- 
tute of Edw. III. words fpoken amount only to a high mif- 
demeanor, and no treafon. For they may be fpoken in 
heat, without any intention; or be miftaken, perverted, or 
mifremembered by the hearers; their meaning depends al- 
ways on their conne&tion with other words and things ; 
they may fignify differently even according to the tone of 
voice with which they are delivered ; and fometimes filence 
itfelf is more expreffive than any difcourfe. As therefore 
‘there can be nothing more equivocal and ambiguous than 
words, it would indeed be unreafonable to make them a- 
mount to high treafon. And accordingly, in 4 Car. I. on 
a reference to all the judges, concerning fome very atrocious 
words fpoken by one Pyne, they certified to the king, 
* that though the words were as wicked as might be, yet 
they were no treafon; for unlefs it be by fome particular 
flatute, no words will be treafon.’? If the words be fet 
down in writing, it argues more deliberate intention ; and 
it has been held, that writing is an overt aét of treafon; 
for /cribere eff agere. But even in this cafe the bare words 
are not the treafon, but the deliberate a@ of writing them. 

2. The fecond {pecies of treafon is, * if a man do vio- 
late the king’s companion, or the king’s eldeft daugh- 
ter unmarried, or the wife of the king’s eldeft fon and 
heir.’ By the king’s companion is meant his wife; and by 
wiolation is underftood carnal knowledge, as well without 
force as with it: and this is high treafon in both parties if 
both be confenting ; as fome of the wives of Henry VIII. 
by fatal experience evinced. 

3. The third fpecies of treafon is, “if a man do levy war 
againft our lord the king in his realm.’”? And this may be 
done by taking arms, not only to dethrone the king, but 
under pretence to reform religion, or the laws, or to re- 
move evil counfellors, or other grievances whether real or 
pretended. For the law does not, neither can it, permit 
any private man, or fet of men, to interfere forcibly in 
matters of fuch high importance ; efpecially as it has efta- 
blifhed a fufficient power for thefe purpofes in the high 
court of parliament s neither does the eonftitution juftify 
any private or particular refiftance for private or particular 
grievances ; though, in cafes of natienal oppreflion, the na- 
tion has very juftifiably rifen as one man, to vindicate the 
original contract. fubfifing between the king and his 
people. 

4. “ Ifa man be adherent to the king’s enemies in his 
realm, giving to them aid and comfort in the realm or élfe- 


where,’’ he is alfo declared. guilty of high-treafon. This 
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mutt likewife be proved by fome overt a&t; as by giving Treafon 
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them intelligence, by fending them provifions, by felling 
them arms, by treacheroufly furrendering a fortrefs, or the 
like. 

5. “ Ifa man counterfeit the king’s great or privy feal,’? 
this is alfo high-treafon. ‘But if a man takes wax bearing 
the impreffion of the great feal off from one patent and fixes 
it to another, this is held to be only an abufe of the feal, 
and not a counterfeiting of it: as was the cafe of a certain 
chaplain, who in fuch a manner framed a difpenfation for 
non-refidence. But the knavifh artifice of a lawyer much 
exceeded this of the divine. ~ One of the clerks in chancery 
glued together two pieces of parchment; on the uppermo!t 
of which he wrote a patent, to which he regularly obtained 
the great feal, the label going through both the fkins. He 
then diffolved the cement, and taking off the written patent, 
on the blarik fkin, wrote a frefh patent of a different import 
from the former, and publifhed it as true. This was held 
no counterfeiting of the great feal, but only a great mifpri« 
fion ; and Sir Edward Coke mentions it with fome indig- 
nation that the party was living at that day. 

6. The fixth fpecies of treafon under this ftatute is, * if 
aman counterfeit the king’s money; and if a man bring 
falfe money into the realm counterfeit to the money of Engs 
land, knowing the money to be falfe, to merchandife and 
make payment withal.”” As to the firft branch, counter- 
feiting the king’s money ; this is treafon, whether the falfe 
money be uttered in payment or not. Alfo if the king’s 
own minters alter the ftandard or alloy eftablithed by law, it 
is treafon. But gold and filver money caly are held to be 
withia this ftatute. With regard likewife te the fecond 
branch, importing foreign counterfeit money in order to ut- 
ter it here ; it is held that uttering it, without importing it; 
is not within the ftatute.. 

7. The laft {pecies of treafon afcertained by this fiatute 
is, ‘if a man flay the chancellor, treafurer, or the king’s 
juftices of the one bench or the other, juftices in eyre, or 
juttices of affize, and all other juftices afligned to hear and 
determine, being in their places doing their offices.”? Thefe 
high magiftrates, as they reprefert the king’s majelty du+ 
ring the execution of their offices, are therefore for the time 
equally regarded by the law. But this flatute extends on 
ly to the aétual killing of them; and not to wounding, ora 
bare attempt to kill them. It extends alfo only to the of- 
ficers therein {pecified ; and therefore the barons of the ex- 
chequer, as fuch, are not within the protection of this act ; 
but the lord keeper or commiffioners of the great feal now 


feem to be within it, by virtue of the flatutes 5 Eliz. c. 18.. 


and 1 W. and M.c. 24. 

The new treafons, created fince the ftatute 1 M.c. 1. 
and not comprehended under the defcription of flatute 25 
Edw. III. may be comprifed under three heads. "Uhe firit 
{pecies relates to Papifts; the fecond to falfifying the coin 
or other royal fignatures, as falfely forging the fign manual; 
privy fignet,.or privy feal, which fhall-be deemed high trea 
fon (1 M. flat. i. c. 6.) The third new fpecies of high: 
treafon is {uch as was created for the fecurity of the Protefs 


tant fucceflion in.the houfe of Hanover. For this purpofe, , 


after the a€&t of fettlement was made, it was enaéted by fta« 


tute 13 and 14 W. III..c..3. that the pretended prince of 


Wales, afluming the title of King James III. fhould be at: 
tainted of high treafon ; and it was made high-treafon for 
any of the king’s fubje&s to hold correfpondence with him 


or any perfon employed by him, or to remit money for his. 


ufe. And by 17 Geo. II. c. 39. it is ena&ted, that if any: 


of the fons of the. pretender fhall land or attempt to land in: 


this kingdom, or be found in the kingdom or any of its do= 


minions, he fhall be adjudged attainted of high-treafon; and. 
A cers - 
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made high-treafon. By 1 Ann. ftat. 2: c. 17. the offence 
of hindering the next in fucceflion from fucceeding to the 
crown is high-treafon: and by 6 Ann. c. 7. if any perfon 
fhall melicioufly, advifedly, and direGily, by writing or print- 
ing’, maintain, that any other perfon hath any right to the 
crown of this realm, otherwife than according to the act of 
fettlement, or that the kings of this realm with the autho- 
rity of parliament are not able to make laws to bind the 
crown and its defcent; fuch verlon fhall be guilty of high- 
treafon. 

The punithment of high treafon in general is very felon 
and terrible. 1. That the offender be drawn to the gal- 
lows, and not be carried or walk; though ufually (by-con- 
nivance, at length ripened by humanity into law) a fledge 
or hurdle is allowed, to preferve the offender from the ex- 
treme torment of being dragged on the ground or pave. 
ment. 2. That he be hanged by the neck, and then cut 
down alive. 3. That his entrails be taken out, and burned 
while he is yet alive. 4. That his head be cut off. 
his body be divided ito four parts. 6. 'That his head and 
‘quarters be at the king’s difpofal. 

‘The king may, and often doth, difcharge all the punifh- 
ment except beheading, efpecially where any of noble blood 
are attainted. For beheading being part of the judgment, 
that may be executed, though all the reft be omitted by 


the king’s command. But where beheading is no part of © 


the judgment, as in murder or other felonies, it hath been 
faid that the king cannot change the judgment, although 
at the requeft of the party, from one fpecies of death to 
ancther. 

In the cafe of coining, which is a treafon of a different 
complexion from the reit, the punifhment is milder for male 
offenders ; being only to be drawn and hanged by the neck 
till dead. 
women is the fame, and different from that of men. For as 
the natural modefty of the fex forbids the expofing and 
publicly mangling their bodies, their fentence (which is to 
the full as terrible to fenfe as the other) is to be drawn to 
the gallows, and there to be burned alive. 

For the confequences of this judgment, fee ArTTAINDER, 
ForFeiture, and Corruption of Blood. 

Petty or Petit Treafon, according to the ftatute 25 Ed- 
ward III. c. 2. may happen three ways: by.a fervant kill- 
ing his mafter, a wife her hufband, or an ecclefiaftical per- 
fon (either fecular. or regular) his fuperior, to whom he 
owes faith and obedience. A fervant who kills his mafter 
whom he has left, upon a grudge conceived againft him du- 
» ring his fervice, is guilty of petty treafon: for the traiter- 
ous intention was hatched while the .relation fubtifted be- 
tween them, and this is only an execution of that intention. 
So if a wife be divorced a menfe et thoro, fill the winculum 
matrimonit {ubfifts; and if fhe kills fuch divorced hufband, 
fhe isa traitreis. And a clergyman is underftood to owe 
canonical obedience ta the bifhop who ordained him, to him 
in whofe diocefe he is beneficed, and alfo to the metropolitan 
pi fuch fuffragan or diocefan bifhop; and therefore to kill 
any of thefe is petit trealon. As to the reft, whatever has 
Deen faid with refpeét to wilful Murper, is alfo applicable 
to the crime of petit treafon, which is no other than murder 
an its moft odious degree ; except that the trial fhall be as 
in cafes of high treafon, before the improvements therein 
made by the ftatutes of William III. But a perlon indidt- 
ed of petit treafon may be acquitted thereof, and found 
guilty of manflaughter or murder; and in fuch cafe: it fhould 


feem that two witnefles are not neceflary, as in cafes of pe-~ 


tir trealon they are. Which crime is alfo diftinguithed from 
murder in. its punifhment. 
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Treafon. correfpending with them or remitting money to their ufe is 
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But in treafons of every kind the punifhment of 
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The puaithinent of petit treafon ina man, is te be drawn Treafure 


and han; zed, and in a woman to be drawn and burned: the 


i} 
adeaiot which lanes punifhment feems to have been handed Treafuryy 


down to us from the laws of the ancient Druids, which con- 
demned a woman to be burned for murdering her hufband ; 
and it is now the ufual punifhment for all forts of treafone 
committed by thofe of the female fex. Perfons guilty of 
petit treafon were firft debarred the benefit of clergy by 
ftatute 12 Henry VII. c. 7. which has fince been extended 
to their aiders, abcttors, and counfellors, by ftatutes 23 Hen. 
ry VIII. c. 1, and 4&5 P. and M.c.4, . 

TREASURE, in general, denotes a ftore or ftock of 
money in referve. 

Treasure-Trove, in law, derived from the French word 
trover, ‘to find,”’ called in Latin the/aurus inventus, is where 
any money or coir, gold, filver, plate, er bullion, is found 
hidden in the earth or other private place, the owner there- 
of being unknown; in which cafe the treaiure belongs to 
the king: but if he that hid it be known, or afterwards 
found out, the owner and not the king is intitled to it. 

TREASURER, an officer to whom the treafure of a 
prince or corporation is committed to be kept and duly dif - 
pofed of, im payment of officers and other expences. See 
TREASURY. 

Of thefe there is a great variety. His majefty of Great 
Britain, in quality of ele€tor of Brunfwick, is arch-treai{urer 
of the Roman empire. In England, the principal. officers 
under this denomination are, the lord high-treafurer, the 
treafurer of the houfehold, treafurer of the navy, of the 
king’s chamber, &c. 

The lord high-treafurer of Gr eat Britain, or firft commif- 
foner of the treafury, when in commiffion, has under his 
charge and government all the king’s revenue which is kept 
in the exchequer. He holds his place during the king’s 
pleafure ; being inftituted by the delivery of a white ftaff to 
him. He has the check of all the officers employed in col- 
leéting the cuftoms and royal revenues : and in his gift and 
difpofition are all the offices of the cuftoms in the feveral 
ports of the kingdom; efcheators in every county are no- 
minated by him; he alfo makes leafes of the lands belonging 
te the crown. 

The office of lord-treafurer is now in commiffion. 'The 
number of lords-commiffioners 1s five ; one of whom is the 
firft lord, whofe annual falary was formerly L. 383, but is 
now L. 4000; and who, unlefs he be a peer, is alfo chan- 
cellor of the exchequer, and prime minilter in the govern- 
ment of this country ; the other lords commiffioners have 
an annual falary of Lc. 1600 each. 

_ Treasorer of the Houfehold, is an officer who, in the ab- 
fence of the lord-fteward, has power, with the comptroller , 
and other officers: of the green-cloth and the fteward of the 
Marfhallea, to hear awd determine treafons, felonies, and 
other crimes committed within the king’s palace. See 
HoustHoup. 

There is alfo a treafurer belonging to the eftablifhment 
of her majefty’s houfehold, &c. 

Treisurer of the Navy, is an officer who receives money 
eut of the exchequer, by warrant from the lerd high-trea- 
furer, or the lords commiffioners executing that place; and 
pays all charges of the navy, by warrant from the principal 
officers of the navy. 

TReASURER of the County, hethat keeps the county ftock. 
There ave two of them im each county, chofen by the ma- 
jor part of the pines of the peace, &c. at their general” 
quarter feffion ; under previous fecurity given for the money 
entrufted with them, and the faithtul execution of the trufts 
repofed in them. 

TREASURY, the ‘tie smbercisiths revmuucclel'a prince 
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are received, preferved, and difburfed. In England the 
treafury is a part of the exchequer; by fome called the 
lower exchequer. ‘The officers of his. majefty’s treafury, or 
the-lower exchequer, are. the lords commiffioners, one of 
whom is chancellor, two joint fecretaries, private fecretary 
ro the firft lord, two chamberlains, an auditor, four tellers, 
a clerk of the pells, ufhers of the receipt, a tally-cutter, &c. 
See each officer under his proper article, CranceLior, 
TeLzer;, CAuLy, Ke. : 

Lords of the Treasuvrr. In lieu of one fingle dive&tor 
and adminiftrator of his majefty’s revenues under the title of 
lord high treafurer, it is at prefent thought proper to put 
that office in commiffion, #.e. to appoint feveral perfons to 
difcharge it with equal autherity, under the title of lords 
commiffioners of the treafury. 

TREATISE, a fet difcourfe in writing on any fub- 
ject. 

TREATY, a covenant between two or more nations ; 
or the feveral articles or conditions ftipulated and agreed 
upon between fovereign powers. 


TREBLE, in mufic, the higheft or moft acute of the 
four parts in fymphony, or that which is heard the clearett 
and fhrilleft in a concert. 

TREBUCHET, Tresucker, Tribuch ( Terbichetum), 
atumbrel or cucking ftool, Alo a great engine to catt 
ftones to batter walls. _ 

TREE, a large vegetable rifing with one woody ftem 


‘ to a confiderable height. 


‘L'rees may be divided into two clafles, timber and fruit- 
trees ; the firft including all thoie trees which are ufed in 
machinery, fhip-building, &c. or, in general, for purpofes 
of utility ; and the fecond comprehending thofe trees valued 
only, or chiefly, for their fruit. It is not neceffary to form 
a third clafs to include trees ufed for fuel, as timber is ufed 
for this purpofe where it is abundant ; and where it is not 
abundant the branches of the timber trees, or fuch of them 
as are dwarfifh, unhealthy, or too {mall for mechanical pur- 
poles, are ufed as fuel. 

The anatomy and phyfiology of trees have already been 
given under the generic name Pranr and Sap. For an 


account of their natural hiftory, fee Narurar History, ° 


fect. iit. 

Certain trees, it is well known, ere natives of particular 
diftrits ; but many of them have been tranfplanted from 
their native foil, and now flourith luxuriantly “in diftant 
countries, fo that it becomes a matter of very confiderable 
difficulty to aicertain their origimal foil. ‘Uhe following 
rules are given for this purpofe by the Honourable Daines 
Barrington. . 

1, ‘hey muft grow in large mafles, and cover confiderable 
tracts of ground, the woods not ending abruptly, by a 
change to other trees, except the fituation and ftrata become 
totally different. 2. They muft grow kindly in copfes, and 
fhoot from the ftool, fo as to continue for ever, if mot very care- 
fully grubbed up. 3. ‘The feed muft ripen kindly ; nature 
never plants, but where a fucceffion in the greateft profu- 
fion will continue. Laftly, trees that give names to many 
places are probably indigenous. 

The growth of trées is a curious and interefting fubje@ ; 
yet few experiments have been made to determine what the 
additions are which a tree receives annually in different pe- 
riods of itsage. ‘The only obfervations which we have feen 


on this fubje€t werth repeating were made by the ingenious. 


Mr Barker, to whom the Philofophical Tranfaétions are much 
indebted for papers ‘containing an accurate regifter of the 
weather, which he has kept for many years. He has drawn 
up-a table to point out\the growth of three kinds of trees, 
oaks, afhes, and elms; which may be feen in the Philofo- 
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phical TranfaGtions for 1788, 
clufions, 

‘I find (fays he) the growth of oak and afh to be nearly 
the fame. I have fome of both forts planted at the fame 
time, and in the fame hedges, of which the oaks are the 
largeft ; but there is no certain rule as to that. The com- 
mon growth of..an oak or an afh is about am inch in girth 
in a year ; fome thriving ones will grow an inch and a half; 
the unthriving ones not fo much.” Great trees grow more 
timber in a year than {mall ones; for if the annual growth 
be an inch, a coat of one-fixth of an inch is laid on all 
round, and the timber added to the body every year is its 
length multiplied into the thicknefs of the coat and into 
the girth, and therefore the thicker the tree is, the more 
timber is added.”’ | 

We will prefent our readers with a table, fhowing the 
growth of +7 kinds of trees for two years. ‘ihe trees grew’ 
at Cavenham in Suffolk. 


July1785. July 1786. July 1787. 
oleae ay. 5 


N® E. F n Bein, 
1 Oak “ © toh — O11 — 1 Of 
2) Laren’ 4 - IT OF —1 38 —1 4 
3 Seotchfir’ - I 35 —— 1 5¢ — 1,7 
4 Spruce fir Oo s§ — 0 63 —0 FF 
s Spanifh chefnut 0 7; —-0 7r—o 8 
6 Elm .- - 2 73 — 29 — 211 
+ Pigalter:* 2 2 gba 6 Abana ok 
8 Larch | -- - 1 55 —1 6 — 1 7 
9 Weymouth pine 0 5 —0 6 —o 73% 
to Acacia - I 2{—1 sf —1 6% 
1i Beech - - © 6;—0 6:—0 74 
12 Plane occidental © 0 6£—0o 73 —0 83 
13 Lombardy poplar 1 8 —2 0 —2 3} 
14 Black poplar I 237— 1 44 -— Fr 62 
15 Willow - 2. OF — 5 (2 3 8 
16 Silver fr - + © 7} —0o 8$—o of 
17 Lime - - I 8; — 1 10 —2 0 
See Huspanpry, n° 165, where the growth of 11 kinds 


of trees in 214 years is given. 

Trees fometimes attain a very: great fize ; this muft de- 
pend in a great meafure on the richnefs of foil, but no lefs 
on the degree of heat. Indeed heat is fo effential to the 
growth of trees, that as we go from the place within the 
polar circles where vegetation begins, and advance to the 
equator, we find the trees increafe in fize. Greenland, 
Iceland, and other places in the fame latitude, yield no trees: 
at all; and the fhrubs which they produce are dwarfith; 
whereas, in warm climates, they often grow to an immenfe- 
fize. Mr Marfham faw fpruce and filver-firs in the dock-- 
yard in Venice above go yards long, and one of 39 yards: 
was 18 inches diameter at the {mall end. He was informed’ 
that they came frem Switzerland: : 

The largeft tree in Europe, mentioned’by travellers, is: 
the chefnut tree on mount: Etna, already deferibed under 
the article Erma, n° 18. It is a certain faG@ that trees 
acquire 2 very great fize in volcanic countries. Befide the 
multitude of fine groves in the neighbourhood of Albano in: 
Ttaly, there are many detached oaks 20 feet in circum- 
ference, and many elms of the fame fize, efpecially in the. 
romantic. way to Eajltello, called the Galleria. In travel-- 
ling by the fide of the lake of Bolfena, the read leads us 
through-an immenfe number of oake, {fpread uvon beautiful’ 
hills. Where the lava has been fufficiently foftened, they 
are clean and ftraizht, and of a confiderable fize ; but where 
the lava has not been converted into a foi! proper for ftrong: 
vegetation, they are round-headed, and of lefs bignefs ; how- 
ever, taken all together, they make a. magnificent appear-- 

ance3: 


We fhall give his cone bi 


Tree. 


‘ter, there is none equal to siti 


“but little ufed. 
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ance; and the fpot itfelf ought to ranked among the fine 
parts of Italy. ‘The fame may be obferved of the {mall 
lake of Vico, encompaffed with gentle rifings, that are all 
clothed with foreft-trees. 

Some yews have been found in Britain 60 feet round. 
Palms in Jamaica attain the height of 200 feet ; and fome 
of the pines in Norfolk-Ifland are 280 feet high. 

OF all the different kinds known in Europe, oak is beft 
for building ; and even when it lies expofed to air and wa- 
Fir-timber is the next in de- 
gree of goodnefs for building, efpecially in England, where 
they build upon leafes. It differs from oak in this, that it 
requires not much feafoning, and therefore_no great ftock is 
required before hand. Fir is ufed for flooring, wainfcoting, 
and the ornamental parts of buildiag within doors. Elm is 
the next in ufe, efpecially in England and France : it is very 
tough and pliable, and therefore eafily worked : it does not 
readily {plit ; and it bears driving of bolts and nails better 
than any other wood; for which reafon it is chiefly ufed 
by wheel-wrights and coach-makers, for fhafts, naves, &c. 
Beech is alfo ufed for many purpofes: it is very tough and 
white when young, and of great ftrength; but liable to 
‘warp yefy much ‘when expofed to the weather, and to be 
worm-eaten when ufed. within doors; its greateft ufe is for 
planks, bed{teads, chairs, and other houfehold goods. Ath 
is likewife a very ufeful wood, but very {carce in moft parts 
of Europe; it ferves in buildings, or for any other ufe, 
when fcreened from the weather; handfpikes and oars are 
chiefly made of it. Wild chefnut timber is by many elteemed 
to be as good as oak, and feems to have been much ufed in 
old buildings; but whether thefe trees are more fcarce at 
prefent than formerly, or have been found not to anfwer fo 
well as was imagined, it is certain that this timber is now 
Walnut-tree is excellent for the joiner’s 
ufe, it being of a‘more curious brown colour than beech, 
and not fo fubje&t to the worms. The poplar, abel, and 


afpen trees, which are very little different from each other, 
are much ufed inftead of fir; they look well, and are tougher 
and harder. See Quercus, Oak, Pinus, Utmus, Pra- 
TANUS, PopuLuUS, &c. 

The goodnefs of timber not only depends on the foil and 
fituation in which it ftands, but likewife on the feafon 


wherein it is felled. In this people difagree very much ; 
fome are for having it felled as foon as its fruit is ripe, 
others in the fpring, and many in the autumn. But as the 
fap and moifture of timber is certainly the caufe that it 


.perifhes much fooner than it otherwife would do, it feems 


evident, that timber fhould be felled when there is the leaft 
fap in it, viz. froma the. time that the leaves begin to fall till 
the trees begin to bud. This work ufually commences 
‘about the end of April in England, becaufe the bark then 
rifes moft freely ; for where a quantity of timber is to be 
felled, the ftatute requires it to be done then, for the ad- 
vantage of tanning. ‘Lhe ancients chiefly regarded the age 
of the moon in felling their timber; their rule was to fell 
it in the wane, or four days after the new moon, or fome- 
times in the laft quarter. Pliny advifes it to be in the very 
inftantief the change; which happening to be in the laft day 
of the winter folftice, the timber, fays he, will be incorrup- 
tible. 

Timber fhould likewife be cut when of a proper age ; for 
when it is either too young or too old, it will not be fo durable 
as when cut ata proper age. It is faid that oak fhould not 
be cut under 60 years old, nor above 200. Timber, how- 
ever, fhould be cvt in its prime, when almoft fully grown, 
and before it begins to decay ; and this will be fooner or 
later according to the drynefs and moiftnefs of the foil 
where the timber grows, as alfo according to the bignels of 
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the trees; for there are no fixed rules'in felling of timber, 
pol ra and judgment muft dire& here as in moft other 
cales. : 

Great attention is neceffary in the feafoning of timber. 
Some advife the planks of timber to be laid for a few days 
in fome pool or running ftream, in order to extraét the fap 
and afterwards to dry them in the fun or air. By this 
means, it is faid, they will be prevented from either chop- 
ping, cafting, or cleaving ; but againft. fhrinking there is no 
remedy. Some again are for burying them in the earth, 
others in a heat ; and fome f6r fcorching and feafoning them 
in fire, efpecially piles, pofts, &c. which are to fland in 
water or earth. The Venetians firft found out the method 
of feafoning by fire; which is done after this manner: They 
put the piece to be feafoned into a ftrong and violent flame + 
in this they continually turn it round by means of an engine, 
and take it out when it is everywhere covered with a black 
coaly cruft; the internal part of the wood is thereby fo 
hardened, that neither earth nor water can damage it for a 
long time afterwards. 

Dr Plott fays, it is found by long experience, that the 

trunk or body of the trees, when barked in the fprinz, and 
left ftanding naked all the fummer expofed to the fun and 
wind, are fo dried and hardened, that the fappy part in a 
manner becomes as firm and durable as the heart itfelf. 
This is confirmed by M. Buffon, who, in 1738, prefented 
to the royal academy of f{ciences at Paris a memoir, intitled, 
«« An eafy method of increafing the folidity, ftrenzth,-and 
duration of timber ;” for which purpofe he obferves, ** nos 
thing more is neceffary than to ftrip the tree entirely of its 
bark during the feafon of the rilfing of the fap; ‘and-to 
leave it to dry completely before it be cut down.” 
__ By many experiments, particularly defcribed in that effay, 
it appears, that the tree fhould not be felled till the third 
year after it has been ftripped of the bark; that it is then 
perfectly dry, and the fap become almoft as ftrong as the 
reft of the timber, and ftronger than the heart of any other 
oak tree which has not been fo {tripped ; and the whole of 
the timber ftronger, heavier, and harder; from which he 
thinks it fair to conclude, that it is alfo more durable. * It 
would no longer (he adds) be neceffary, if this method were 
practifed, to cut off the fap; the whole of the tree might 
be ufed as timber; one of 40 years growth would ferve all 
the purpofes for which one of 60 years is now required ; 
and this practice would have the double advantage of in- 
creafing the quantity, as well as the ftrength and {olidity, 
of the timber.” ‘ 

The navy board, in anfwer to the inquiries of the com- 
miffioners of the land revenue, in May 1789, informed them, 
thay they had then flanding fome trees ftripped of their 
bark two years before, in order to try the experiment of 
building one half of a floop of war with that timber, and 
the other half with timber felled and {tripped in the com- 
mon way. ‘I his very judicious mode of making the expe- 
riment, if it be properly executed, will undoubtedly go far 
to afcertain the effeéts of this praGtice. We are forry that 
we are not able to inform our readers what was the refult of 
the experiment. 

‘After the planks of timber have been well feafoned and 
fixed in their places, care is to be taken to defend or pre- 
ferye them; to which the {mearing them with linfeed oil, 
tar, or the like oleaginous matter, contributes much. The 
ancients, particularly Hefiod and Virgil, advife the fmoke- 
drying of all inftruments made of wood, by hanging them 
up in the chimneys where wood-fires are ufed. ‘The Dutch 
preferve their gates, portcullices, drawbridyes, fluices, &c. 
by coating them over with a mixture -of pitch and tar, 
whereon they ftrew {mall pieces of cockle and other thells, 
beaten 
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beaten almoft, to. powder, and mixed with fea-fand, which 


~ incrufts and arms them wonderfully againft all affaults of 
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wind and weather. When timber is felled be‘ore the fap 
is perfectly, at reft, it is very fubje& to worms ; bur to 
prevent and cure this, Mr Evelyn recommends the following 
remedy as the moft approved: Put common fulphur into 
a cucurbit, with as much aquafortis as will cover it three 
fingers deep ; diftil it to drynefs, which is performed by 
two or three reétifications. [Lay the fulphur that remains 
at bottom, being of a blackifh or fand-red colour, ona 
marble, or put it in a glafs, and it will diffolve into an oil; 
with this oil anoint the timber which is infeéted with worms. 
This, he fays, will not only prevent worms, but preferve 
all kinds of woods, and many other things, as ropes, nets, 
and inafts, from putrefaction, either in water, air, or fnow. 

An experiment to determine the comparative durability 
of different kinds of timber, when expofed to the weather, 
was made by a nobleman in Norfolk ; of which an account 
is given by Sir Thomas Beevor. 
year 1774, ordered three pofts, forming two fides of a qua- 
drangle, to be fixed in the earth ona rifing ground in his 
park. Into thefe pofts were mortifed planks, an inch and 
an half thick, cut out of trees from 30 to 45 years growth. 
T'hefe, after flanding 10 years, were examined, and found 
in the following ftate and condition : 

‘The cedar was perfeétly found ; larch, the heart found, 
but the fap quite decayed ; {pruce fir, found ; filver fr, in 
decay ; Scotch fir, much decayed.; pinlafter, quite rotten ; 
chefnut, perfectly found ; abele, found; beech, found ; wal- 
nut, in decay ; fycamore, much decayed ; birch, quite rot- 
ten. Sir VThomas Beevor juftly remarks, that the trees 
ought to have been of the fame age; and Mr Arthur Young 
adds, they ought to have been cut out of the fame plan- 
tation. 

The immenfe quantity of timber confumed of late years 


‘Gn fhip-building and other purpofes has diminifhed in a 
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very great degree the quantity produced in this country. 
On this account, many gentlemen who with well to their 
country, alarmed with the fear of a f{carcity, have ftrongly 
recommended it to government to pay fome attention to the 
cultivation and prefervation of timber. 

We find, on the beft authority, that of Mr Irving in- 
Spector general of imports and exports, that the fhipping of 
England in 1760 amounted to 6,107 in number, the ton- 
naze being 433,922; and the fhipping in Scotland emount- 
ed to 976in number, the tonnage being 52,818. In 1788 
the whole fhinping of Britain and Ireland and their colonies 
amounted to 13,800, being 1,359,752 tons burden, and em- 
ploying 107,925 men. ‘The tonnage of the royal navy in 
the fame year was 413,667. We are informed alfo, on 
what we confider as the beft authority (the report of the com- 
miffioners of the land revenue), that the quantity of oak tim- 
ber, of Englith growth, delivered into the dockyards from 
1460 to 1788 was no lefs than 768,676 loads, and that 
the. quantity ufed in the merchants yards in the fame time 
was 516,630 loads; in all 1,285,306 loads. ‘The foreign 
oak ufed in the fame period was only. 1375766 loads. So 
that, after deduéting the quantity remaining in the dock- 
yards in 1760 and 3788, and the foreign oak, there 
will remain about 1,054,284 loads of Englifh oak, confumed 
in 28: years, which is at am average 37,653 loads per an- 
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num, belides from 8,30> to 10,000 loads expended annually -'F 


"This nobleman, in the 
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by the Eaft India company within the fame period (4). 

Che price of wood has rifen in proportion to the de. 
mand and to its diminution. At the conqueft, woods were 
valued, not by the quantity of timber which they contain- 
ed, but the number o° twine which the acorns could {ups 
port: In 1608, oak in the forefts was fold at ios. per load, 
and fire-wood for 2s. per load. In 1663 or 1665, in navy 
contraéts from L.2 to 21.158. 6d. per load was given. In 
1756 it rofe to 41. 5s. per load, and 3s. in addition, becaufe 
no tops are received. Plank four inch fold in 176y for L. 7 
a load, three inch 1.6; which prices were the fame in 1792. 

So great an expenditure of valuable timber within fo fhort 
a period, gives reafan to fear that the forefts of this country 
will foon be entirely difmantled, urlefs fomething is done to 
raife frefh fupplies. ‘The building of a 70 gun fhip, it is 
faid, would take 40 acres of timber. ‘I’his calculation is 
indeed fo exceflive, that it is {carcely credible. ‘This, hows 
ever, is no exaggeration. According to the prevailing opi- 
nion of experienced furveyors, it will require a good foil 
and geod management to produce 40 trees on an acre, 
which, in a hundred years, may, at an average, be computed 
at two loads each. Reckoning, therefore, two loads at 
8]. 16s. one acre will be worth L.350, and confequently 
40 acres will only be worth L.14,200. Nowa 79 gun fhip 
is generally fuppofed to coft L.70,000; andas fhips do not 
lait a great many years, the navy continually requires new 
fhips, fo that the forefts muft be {tripped in a century or 
two, unlefs young trees are planted to fupply their place. 

Many plans have been propofed for recruiting the forefts. 
Premiums have been held forth to individuals; and it has 
been propofed that the crown-lands fhould be fet a part for 
the fpecial purpole of raifing timber. With refpeé& to in- 
dividuals, as they muft generally be difpofed to fow or plant 
their lends with thofe vegetables which will beft reward 
their labours, it is. not to be expected that they will fet 
apart their fields for planting trees unlefs they have a great- 
er return from them than other crops. But bad mutt that 
land be which will not yield much more than L. 350 pro- 
duce in 109 years. But though it be evident that good land 
will produce crops much more lucrative to the proprietor 
than timber, yet itill there are lands or pieces of land which 
might be applied with very great advantage to the produc- 
tion. of wood. Uneven ground, or the fides of fields where 
corn cannot be cultivated, might very properly be fet apart for 
this purpofe ; barren lands, or fuch as cannot be cultivated 
without great labour and expence, might alfo be planted. 
Hedge-rows and clumps of trees, and little woods {cattered 
up and down, would fhelter and defend the fields from de- 
ftru€tive winds, would beautify the face of the country, 
render the climate warmer, improve barren lands, and 
furnifh weod for the arts and manufactures. 

But to cultivate foreft timber has alfo been thought cf 
{uch national importance, that it has been deemed worthy 
of the attention of government, It has been prppofed to 
appropriate fuch part of: the crown-lands as are fit for the 
purpofe folely for producing timber for the navy. ‘This 
appears a very proper fcheme in {peculation; but it has been 
objeGed, that for government to attempt the farming of 
forefts would be really to eftablifh groups of officers to 
pocket falaries for doing what, it is well known, will never 
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(a) A writer in the Bath Tranfactions fays, that the aggregate of oaks felled in England and Wales for 30 years pat . 


hath amounted to 320,000 loads a-year ; and affirms that he has documents in his poffeffion founded on indifputable facts. 


The difference between this account, and that which we have given in the text from the report of the commiffioners, we ' 


leave to be reconciled by thofe who have proper opportunities. We give the facts merely on the authority of others. 
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be done at all. But to this obje€tion we reply, that fuch 
an agreement mizht be made with the infpe€tors of foretts, 
as to make it their own intereftto cultivate trees with as 
much care es poffible. Their falary might be fixed very 
low, and raifed in Proportion to the number of trees which 
they could furnifh of fuch a fize in a certain number of 
years. After all, we muft acknowledge, that we muft de- 
pend greatly on Ruffia, Sweden, Norway, and America, for 
jupplytng us with timber; and while thefe countries take 
our manufactures in exchange, we have no reafon to com: 
plain. « Still, however, we ought furely not to negleét the 
cultivation of what is of fo much importance to our exiltence 
as a nation, for it may often be impoffible in time of war to 
obtain timber from foreign countries. + 

In the bexinninz of this article we mentioned the genes 


‘ral divifion of trees into timber or foreft-trees and fruit 


trees... We have already. faid all that our dizits will ‘permit 
refpecting the former: we will now, therefore, fay fome- 
thing of the latter. Our cbfervations fiall be confined to the 


“methods of preferving fruit trees in blo%om from the effects 


o! froft, and from other difeafes to which they are hable. 
The chevalier de Pienenberg of Prague, we are told, has 
difcovered 2 method of effeCiually preferving trees in blof 
fom from the fatal effe®s of thofe frots which fometimes 
in the {pring deftroy the mof promuing hopes of a plenti- 
ful crop of fruit. His method is extremely fimple’ He 
furrounds the trunk of the tree in bloffom with a wilp of 
flraw or hemp. . ‘The end of this he finks, by means of a 
fione tied to it, in a veffel of {pring water, at a little di- 
ftance from the tree. One veffel will conveniently ferve 
two trees; or the cord may be lenvthened fo as to furround 
feveral, before its end is plunged into the water. It is 
neceflary that the veffel be placed in an open fituation, and 
by no.means fhaded by the branches of the neighbouring 
trees, that the froft may produce all its effe@t on the water, 


by means of the cord communicating with it.— This pre- 
caution is particularly neceflary for thofe trees the flowers 
of which appear nearly at the fame time as the leaves ; 
which trees are peculiarly expofed to the ravages of the 
froft. ‘The proofs of its efficacy, which he had an opportu- 
nity of obferving in the {pring of 1787, were remarkably 
ftriking. Seven apricot efpaliers in his garden began to 


blofflom in the month of March. 
fuffer from the late frofts, he furrounded them with cords 
as above direéted. In effe@, pretty tharp frofts took place 
fix or eight nights: the apricot-trees in the neighbourin:r 
gardens were all frozen, and none of them produced any 


fruit, whilft each of the chevalier’s produced fruit in abun- . 


dance, which came to the greateft perfeGion. 

‘The following is the method propofed by Mr William 
Forfyth for curing injuries and defeéts in trees; for which 
a reward was given to him by his majefty, on condition 
that he fhould make it public. It is equally applicable to 
foreft as to. fruit trees (B). 

Take one bufhel of freth cow-dung, halfa buthek of lime 
rubbith of old buildings (that from the ceilings of rooms is pre- 
ferable); half a bufhel of wood-afhes 3 and a fixteenth part of 
a bufhel of pit or river fand. The three laf articles are to Be 
fitted fine before they are mixed; then work them well to« 
gether with a {pade, and afterwards with a-wooden beater, un- 


[fon ¥ 


Fearing that they would 


7 RE 
til the ftuff is very fmooth, like fine platter ufed for the ceil- 
ings of rooms. ‘lhe compofition’ being thus made, care € 
muft be taken to prepare the tree properly for its applica. 
tion by cutting away all the dead, decayed, and injured 
parts, till you come to the frefh found wood, leaving the fur- 
face of the wood very fmooth, and rounding off the edges 
of the bark with a draw-knife, or other inftrument, pers 
fectly f{mooth, which muft be pirticularly attended to. 
‘Then lay on the plafter about one-eighth of an inch thick 
all over the part where the wood or bark has been fo cut 
away, finifhing off the ed.xes as thin as poffible. Then take 
a quantity of dry powder of wood-athes, mixed with a Sixth 
part of the fame quantity of the afhes of burrt bones 3 put 
it into a tin box, with holes in the top, and fheke the 
powder on the furface of the plafter, till the whole is cover. 
ed over with it, letting it remain for halt an hour to abforly 
the moifture ; then apply more powder, rubbing it on 
gently with the hand, and repeeting the epphication of the 
powder, till the whole plafter becomes a dry fmooth fur- 
face. 

All trees cut down near the ground fhould have the fur- 
face made quite {mooth, rounding it off in a fmall degree, 
as before mentionéd: and the dry powder direéted to be 
uled afterwards fhould have an equal quantity of powder of 
alabafter mixed with it, in order the better to refilt the 
dripping of trees and heavy rains. If any of the compo- 
fition be left for a future occafon, it thould be kept ina 
tub or other veflel, and urine of any kind poured on it, fo 
as to cover the furface; otherwife the atmo[phere will great- 
ly hurt the efficacy of the application. Where lime-rubbith 
of old buildings cannot be eafily got, take powdered chalk, 
or common lime, after having been flaked-a month at lealt, 
As the growth of the tree will gradually effec the platter, 
by raifinz up’its edges next the bark, care thould be taken, 
where that happens, to rub it over with the finger when oc- 
cafion may require (which is be‘ done when moifened by | 
rain), that the plafter may be kept whole, to prevent the 
air and wet from penetrating into the wound. 


By this procefs, fome ol4 worn-out pear trees, that bore forfyrh*s 
only a few {mall, hard fruit, of a kernelly texture, were Ob/rvutic 
made to produce pears of the beft quality and’ fineft favonr™ #4 Difs 
the fecond fummer after the operation ; and in four or five /“ 7 


years they bore fuch plenteous crops, as a young healthy 
tree would not have produced’ in four times that period. 

By this procefs, too, fome large ancient elms, in’a molt 
decayed itate, having all their upper parts broken, and a: 
{mall portion only of the bark remaining, fhot out ftems- 
from their tops, above thirty feet in height, in fix or feven: 
years from the firft application of the compofition.. 

‘thus may veluable fruits be renovated ; and foreft trees, 
which are ufeful or ornamental from their particular (tua. 
tion, be preferved in a flourifhing Rate. But what is far: 
more interefling, a perfe&t cure has been made, and found: 
timber produced, in: oak trees, which had received very cone 
fiderable damage from blows, beuifes, cutting of deep lets. 
ters, the rubbing off the bark by the ends of rollers, or- 
wheels of carts, or from the breaking of branches by ftorms, 

TREFOIL, in botany. See Trirotium- 

TREMELLA, in botany ; a genus of plants belonging 
to the clals of cryptogamia, aud natural order of ale. It- 
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(3) A pafte for covering the wounds of trees, 
recommended ina ‘l'reatife on Fruit Trees, 


and the place where grafts are inferted, was difcovered long ago. It is. 
publifhed by ‘Thomas Hitt in 1755 ; a third’ edition of which, with additions, 


was publifhed in 1768. It confifts of a mixture of clay and cows-dung diluted with water. ‘This pafte he dire&s to be 


laid on the wound witha brufh ; 
gentleman, 
can ferve, 


it adheres firmly, he fays, without cracking till the wound heals. We are informed by a 
to whofe opinion and experience we pay great re{peét, that this palte aulwers every, purpofe which Mr Forfyth’e 
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is a gelatinous membranous fubftance ; the parts-of the fruc- 
tification fearcely vifible. There are 11 fpecies ; of which 
five are indizenous ; the noftoc, lichenoides, verrucofa, hemi- 
{pherica, and purpurea. 

1. The noffoc, or jelly rain tremella, is ‘found in paftures 
and by the fides of gravel-walks in gardens after rains; not 
uncommon in fpring, fummer, and autumn, It is a mem- 
branaceous, pellucid, and yelatinous fubftance, without any 
vifble root ; of a yellowifh dull green colour ; afluming 
various forms, either round, angular, plaited or folded to- 
gether irregularly, like the inteftines, or a pocket-handker- 
chief, an inch or two or more in diameter: foft to the 
touch when moift; but thin, membranaceous, and brittle, 
when dry; and of a black fufcous colour.—The ancient 
alchemitts called this vegetable the flowers of heaven, and 
imagined that from it they would precure the univerfal 
menftruum: but all their refearches ended in difcovering 
that by diftillation it yielded fome phlegm, volatile falt, and 
empyreumatic oil. It has been extolled in wounds, ulcers, 
&c. but no regard is ever paid to it by judicious practi- 
tioners.. Dr Darwin fays, he has been well informed that 


this tremella is a mucilage voided by herons after they have 


eaten frogs!! 2. The Jichenoides, or tranfparent tremella, is 
ereGt, plane, margin curled, lacinulated, and brown. It 
grows on heaths and in woods, &c. 3. Verrucofa, or warty 


’ tremella, is tubercular, folid, wrinkled, roundifh, and re- 


fembling a bladder; it is of a blackifh yellow. It grows on 
ftones in rivulets. 4. Hemi/pherica, or fea tremella, is {eattered 
among conferve, fuci, &c. 5. Purpurea, or purple tremella, 
is globular, feffile, folitary, and {mooth. It grows on ditch- 
banks about London. 

TREMELLIUS (Emmanuel), a Jew by birth, was 
born at Ferrara in the year 1510. He was fo carefully 
educated as to become a great mafter of the Hebrew 
tongue: he was converted to Chriftianity by the celebrated 
Peter Martyr. After travelling to Germany and England, 


-he was made proteflor of Hebrew, firft at Heidelberz, and 


then at Sedan, where he died in 1580. He tranflated the 
Hebrew. Bible and Syriac Teftament into Latin; in the 
former he was affifted by Junius, who a‘terwards corrected 
the fecond edition in 1587. ‘This work was received by 
the Pretefaht churches with great. approbation. 

TREMOR, an involuntary fhaking, chiefly of the hands 
and head, fometimes of the feet, and fometimes of the tongue 
and heart.—Tremors arifing from a too tree ufe of {pirituous 
liguors require the fame treatment as pallies. 

TRENCHES, in fortification, are ditches cut by the 
befiegers, that they may approach the more fecurely to 
the place attacked ; whence they are alfo called dines of ap- 

roach. 

TRENT (bifhopric of), a province of Germany, in the 
circle of Auftria, near the frontiers of Italy, is bounded on 
the north by Tirol; on the eaft, by the Feltrino and 
Bellunefe ; on the fouth, by Vicentino, the Veronefe, Brel- 
eiano, and the lake de Garda; and on the weft, by the 
Brefciano and the lake de Garda. ‘Lhe foil is faid to be 
pretty fruitful, and to abound in wine and oil. 

Trent, acity of Germany, and capital of the bifhopric 
of that name, is a very ancient place, and ftands ina fertile 
and pleafant plain, in the mid& of the high mountains of 
the Alps. The river Adige wathes its walls, and creeping 
for fome time amonz the hills, runs {wiftly into Italy. [rent 
has three confiderable churches, the principal of which is the 
cathedral: this is a very regular picce of architecture. Ihe 
church of St Maria Major is all of red and white maible; 
and is remarkable ‘or being the place where the famous 
council of Tyent was held, whote decifions are now the 
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ftanding rule of the Romifh church. E. Long. rs. 5. N. shy 
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Lat. 46. 10. 


Trent, one of the largeft rivers in England, which rifes Neonat 


in the Moorland of Staffordfhire, ard runs fouth-weft by 
Neweaftle-under- Line ; and afterwards dividing the county 
in two parts, runs to Burton, thea te Nottingham and 
Newark ; and fo continuing its courfe due north to Gainf- 
boroughon the confines of Lincolnfhire, it joins feveral rivers, 
and falls‘ into the Humber. 

Trent (council of), in ecclefiaftical hiftory, denotes the 
council affembled by Paul ITI. in 1545, and continued by 
25 feffions till the year 1563, under Julius III. and Pius IV.’ 
in order to correét, illuftrate, and fix with perfpicuity, the 
doGrine of the church, to reftore the vigour of its difcipline, 
and to reform the lives of its minifters. ‘The decrees of 
this council, together with the creed of pope Pius IV. con- 
tain a fummary of the do€trines of the Roman Catholics. 
Thefe decrees were fubfcribed by 255 clergy, confifting of 4 
legates, 2 other cardinals, 3 patriarchs, 25 archbifhops, 168 
bifhops, befides inferior clergy. Of thefe 1 50 came from Italy; 
of courfe the council was entirely under the influence of the 
pope. For a more particular account of the council of 
Trent, fee Mo/heim’s Church Hiflory, the Modern Univerfal 
Hiflory, Vol. XXIII. and Father Paul’s Hiftory of the 


Council of Trent. 


TRENTON. See New Ferser. 

TREPANNING. See Surcery, n° 186. 

TRES rapernz (anc. geog.), a place in Latium, lying 
on the Via Appia, on the left or fouth fide of the river 
Aftura, to the north ‘of the Paludes Pomptine. Its ruins 
are now feen near Cifterna, a village in the Compagna di 
Roma, 21 miles from Rome, whence the Chriftians went 
out to meet St Paul. 

TRESPASS, in law, fignifies any tran{greffion of the 
law, under treafon, felony, or mifprifion of either: but it is 
commonly ufed for any wrong or damage that is done by 
one private perfon to another, or to the king in his forelt. 

TRESSLE-raezgs, in fhip-building, two ftrong bars of 
timber fixed horizontally on the oppofite fides of the lower 
maft-head, to fupport the frame of the top and the weight 
of the top-matt. 

TRESSURE, in heraldry, a diminutive of an orle, ufual- 
ly held to be half the breadth thereof. 

TRET, in commerce, an allowance made for the wafte 
or the dirt that may be mixed with any commodity ; which 
is commonly four pounds in every 104 pounds weight. 

TREVERIT, or Treviri (anc. geog.),.an ancient and 
a powerful people both in horfe and foot, according to 
Ceiar ; extending far and wide between the Meute.and the 
Rhine. Theit chief town was called Zreveris. Now Triers 
or Treves. 

"'LREVES, or Trrers (in Latin Trevere, Trevers, Trevie 
ris, or Augufta Trevircrum), the capital of a German arch- 
bifhopric of the fame name, ftands 60 miles weft of Mentz, 
52 fouth of Cologne, and &2 north of Strafburg. This 
city vies with moit in Europe for antiquity, having been a 
large and noted town before Auguftus fettled a colony in 
it. It was free and imperial till the year 1560, when it was 
{urprifed and fubjefted by its archbifhop James III. Ie 
ftands on the Mofelle, over which it has a fair ttone bridge. 
‘Lhe cathedral is a large building ; and near it ftands the 

Here 


ele€tor’s palace, which not long ago was rebuilt. 


are three collegiate and five parifh churches, three collezes 
of Jefuits, thirteen monafteries and nunneries, an univerfity 
founded in 1472, a houle of the l’eutonic order, and anas 
ther of that of Malta, with fome remains of the ancient Ro- 
Roman coins and medals are often found in 
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theruins of the old city, In the cathedral they pretend to 
“have our Saviour’s coat and St Peter’s ftaff, to which they 
afcribe miracles, The private honfes here are mean; and 
the city is neither well fortified nor inhabited. E. Long. 
6. 41. N. Lat. 49.45. - 

TRIAL, in law, the examination of a caufe according 
to the laws of the land before a proper judye; or it is the 
manner and order obferved in the hearing and determining 
of caufes, 

' Trials are either civil or criminal. 

I. Civil Triars. The fpecies of trials in civil cafes are 
feven: By record; by tn/pedlion, or examination ; by certijfi- 
cute; by witneffes ; by wager of dattel; by wager of daw; 
and by jury. ~ The firft fx are only had in certain fpecial 
or eccentrical cafes, where the trial by jury would not be 
fo proper or effe@tual: (See them explained under their 
relpective titles). The nature of the laft, that principal 
criterion of truth in the taw of England, fhall be explained 
in this article, 

As trial by jury is efteemed one of the moft important 
privileges which members of fociety can enjoy, and the bul- 
wark of the Britith conftitution, every man of reflection 
mult be ftimulated by the defire of inquiring into its origin 
and hiftory, 2s well as to be acquainted with the forms and 
advantases by which it is accompanied. We will therefore 
begin with tracing it to its origin. Its inflitution has been 
afcribed to our Saxon anceftors by Sir William Blackttone. 

“Some authors (fays that illuflrious lawyer) have endea- 
voured to trace the original of juriés up as hich as the Bri- 
tons themfelves, the firft inhabitants of our ifland; but cer- 
tain it is, that they were in ufe among the earlieft Saxon 
colonies, their inftitution being afcribed by bifhop Nicholfon 
to Woden himfelf, their great legiflator and captain. Hence 

it is, that we may find traces of juries in the laws of all 
thofe nations which adopted the feodal fyftem, as in Ger- 
many, France, and Italy ; who had all of them a tribunal 
compofed of twelve good men and true, bond homines, ufual- 
ly the vaffals or tenants of the lord, being the equals or peers 
of the parties litigant ; and, as the lord’s vaffals judged each 
other in the lord’s courts, fo the king’s vaffals, or the lords 
themfelves, judyed each other in the king’s court. In England 
we find aétual mention of them fo éarly as the laws of king 
Ethelred, and that not as anew invention. Stierwhook afcribes 
the invention of the jury, which in the Teutonic language 
is denominated nembda, to Regner king of Sweden and 
Denmark, who was contemporary with our king Egbert. 
Jutt as we are apt to impute the invention of this, and fome 
other pieces of juridical polity, to the fuperior genius of 
Alfred the Great ; to whom, on account of his having done 
much, it is ufual to attribute every thing: and as the tradi- 
tion of ancient Greece placed to the account of their own 
Hercules whatever atchievement was performed f{uperior to 
the erdinary prowefs of mankind. Whereas the truth feems 
to be, that this tribunal was univerfally eftablithed among all 
the northern. nations, and fo interwoven in their very con- 
flitution, that the earlieft accounts of the one give us alfo 
fome traces of the other.” 

‘Ehis opinion has been controverted with much learning 
and ingenuity by Dr Pettingal in his Enquiry into the Ufe 
and Practice of Juries among the Greeks and Romans, 
who deduces the origin of juries. from thefe ancient nations. 

He begins with determining the meaning of the word 


dmasasin the Greek, and judices in the Roman, writers. ‘The. 
common acceptation of thefe words (fays he), and the idea: 


generally annexed to them, is that of prefidents of courts, or, 
as we call them, judges ; as fuch they are underflood by 
commentators, and rendered by critics. Dr Middleton, in 
his life of Cicero, exprefsly calls the judices, judges of the 
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writers upon the Greek or Roman orators, or authors in ge: 
neral, exprefs «vase and judices by {uch terms as convey the 
idea of prefidents in courts of juftice. The propriety of this ig 
doubted of, and hath given occafion for this inquiry; in 
which is fhown, from the beft Greek and Roman authori- 
ties, that neither the émasa: of the Greeks, or the judices of 
the Romans, ever fignified prefidents in courts of judicature, or 
judges of the bench ; but, on the contrary, they were diftin- 
guifhed from each other, and the difference of their duty 
and funétion was carefully and clearly pointed out by the 
orators in their pleadings, who were the beft authorities in 
thofe cafes, where the queftion related to forms of law, and 
methods of proceeding in judicial affairs and criminal proceds. 

The preiidents of the courts in criminal trials at Athens 
were the nine archons, or chief magittrates, of which whoever 
prefided was called »y<uov Jmasnge; or prefident of the court. 
Thefe nine prefided in different caufes peculiar to each ju- 
rifdiétion. ‘The archon, properly fo called, had belonging 
to his department all pupillary and heritable cafes; the 
Baoireus or rex facrorum, the chief prieft, all cafes where 
religion was concerned; the polemarchus, or general; the 
affairs of the army and all military matters; and the fix, 
the {mothetz, the other ordinary fuits. 

Wherever then the «ders dmasa, or judicial men, are 
addrefied by the Greek orators in their ipeeches, they are 
not to be underftood to be the prefiding magiftrates, but 
another clafs of men, who were te inquire into the ftate 
of the caufe before them, by witneffes and other methods of 
coming at truth; and after inquiry made and witnefles 
heard, to report their opinion and verdié to the pretident, 
who was to declare it. 

The feveral fteps and circumftances attending this judicial 
proceeding are fo fimilar to the fornis obferved by our jury, 
that the learned reader, for {uch I muft fuppofe him, can- 
not doubt but that the nature, intent, and proceedings of 
the ‘sas: among the Greeks were the fame with the Kng- 
lifh jury ; namely, for the protection of the lower people 
from the power and oppreffion of the great, by adminittering 
equal law and juttice to all ranks; and therefore when the 
Greek orators dire&ted their {peeches to the avdees dixasar, 
as we fee in Demofthenes, Aifchines, and Lyfias, we are to 
underitand it in the fame fenfe as when our lawyers at-the 
bar fay, Gentlemen of the jury. 

So likewife among the Romans, the judices, in their 
pleadings at the bar, never fignified judges of the bench, or 
prefidents of the court, but a body or order of men, whofe 
office in the courts of judicature was diitin& from that of 
the pretor or judex quéflionis, which anfwered to our judge 
of the bench, and was the fame with the archon, or »y«mv 
dixascgrs, of the Greeks + whereas the duty of the. judices 
confifted in being impannelled, as we call it, challenged, and 
{wore to try uprightly the cale before them; and: when 
they had azreed upon their opinion or verdié, to deliver it 
to the prefident who was to pronounce it. This kind of 
judicial procefs was firft introduced into the Athenian poli- 
ty by Solon, and thence copied into the Roman republic, as 
probable means of procurin,s juft judgment, and proteéting 
the lower people. trom the oppreflion or arbitrary decifions’ 
of their fuperiors. ; 

When the Romans were fettled in Britain as.a province, 
they carried with them their jura and inffituta, their laws 
and euftoms, which was a practice effential to all colonies ; 
hence the Britons, and other countries. of Germany and 
Gaul, learned from them the Roman,laws and cultoms ; and 
upon the irruption of the northern nations into the fouthern 
kingdoms of Europe, the laws and inttitutions of the Roe. 


mans remained, when. the power that introduced them was 
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withdrawn: and Montefquieu tells us, that under the firlt 
race of kings in France, about the fifth century, the Ro- 
mans that remained, and the Burgundians their new matters, 
lived together. under the fame Roman laws and police, and 
particularly the fame forms of judicature. How reafonable 
then is it to conclude, that in the Roman courts of judica- 
ture continued among the Burgundians, the form of a jury 
remained in the fame ftate it was ufed at Rome. It is cer- 
tain, Montefquieu, {peaking of thofe times, mentions the 
paires or hommes de fi:f, homazers or peers, which in the 
fame chapter ‘ie calls juges, judges or jurymen: {fo that we hence 
fee how at that time the hommes de fief, or * men of the fief,” 
were called peers, and thofe peers were juges orjurymen. i hefe 
were the fame as are called in the laws of the confeffor pers 
de la tenure, the ** peers of the tenure, or homagers,”’ out of 
whom the jury of peers were chofen, to try a matter in dif- 
pute between the lord and his tenant, or any other point of 
controverfy in the manor. So likewife in all other parts of 
Europe, where the Roman colonies had been, the Goths 
fucceeding them, continued to make ufe of the fame laws 
and inftitutions, which they found to be eftablifhed there by 
the firit conquerors. ‘Chis is a much more natural way of 
accounting for the origin of a jury in Europe, than having 
recourfe to the fabulous itory of Woden and his favage Scy- 
thian companions, as the firft introducers of fo humane and 
beneficent an inftitution.’”? 

LPrials by jury in civil caufes are of two kinds; extraor- 
dinary and ordinary. 

1. The firft-fpecies of extraordinary trial by jury is that 
of the grand affife, which was inftituted by king Henry II. 
in parliament, by way of alternative offered to the choice of 
the tenant or defendant in a writ of right, inftead of the 
barbarous and unchriftian cuftom o! duelling. For this 
purpofe a writ de magna affifa eligenda is directed to the 
fheriff, to return four knights, who are to ele&t and choofe 
12 others'to be joined with them; and theie all together 
form the grand affife, or great jary, which is to try the 
matter of right, and muft now confit of 16 jurors. Ano- 
ther {pecies of extraordinary juries is the jury to try an at- 
taint ; which is a procels commenced again{t a former jury 
for bringing a falfe verdiét. See the article ArrainT. 

2. With wegard to the ordinary trial by jury in civil 
cafes, the moft clear and perfpicuous way of treating it will 
be by following the order and courle of the proceedings 
themfelves. 

When therefore an iffue is joined by thefe vords, “ And 
this the faid A prays may be inquired of by the country ;”” 
or, ** And of this he puts himfelf upon the country, and the 
faid B does the like ;’? the court awards a writ of venire 
facias upon the roll or record, commanding the fheriff 
“that he caufe to come here, on fuch a day, twelve free 
and lawful men, diberes et legales homines, of the body of his 
county, by whom the truth of the matter may be better 
known, and who are neither of kin to the aforefaid A nor 
the aforefaid B, to recognize the truth of the iffue between 
the faid parties.” And {uch writ is accordingly iffued to 
the fheriff. It is made returnable on the laft return of the 
fame term wherein iffue is joined, viz. hilary or trinity terms; 
which, from the making up of the iffues therein, are ufual- 
ly called iJuab/e terms. And he returns the names of the 
jurors in a panel (a little pane or oblong piece of parch. 
ment) annexed to the writ. This jury is not fummoned, 
and therefore not appearing at the day muft unavoidably 
make default. For which reafon a compulfive procefs is 
now awarded againft the jurors, called in the common pleas 
a writ of habeas corpora guratorum, and in the King’s Bench 
difiringas, commanding the fheriff to have their bodies, or 
to diftrain them by their lands and goods, that they may 
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appear upon the day appointed. The entry therefore on 
the roll of record is, ‘* Vhat the jury is refpited, through 
defe&t of the jurors, till the firfl day of the next term, then 
to appear at Weflminfter ; unlefs before that time, viz. on 
Wednefday the fourth of March, the juflices of our lord 
the king appointed to take affizes in that county fhall have 
come to Oxford, that is, to the place affigned for holding 
the affizes. ‘Uherefore the fheriff is commanded to have 
their bodies at Wettminfter on the faid firft day of next 
term, or before the faid juftices of affize, if before that time 
they come to Oxford, viz. on the fourth of March afore- 
faid.”” And as the judges are fure to come and open the 
circuit-commifiions on the day mentioned in the writ, the 
fheriff returns and fummons this jury to appear at the affizes; 
and there the trial is had before the jultices of affize and 
nifi prius: among whom (as hath been faid*) are ufually 
two of the judves of the courts at Weitminfter, the whole 
kingdom being divided into fix circuits for this purpofe. 
And thus we may obferve, that the trial of common iffues, 
at nif prius, was in its original only a collateral incident to 
the original bufinefs of the jaftices of affize ; though now, 
by the various revolutions of praétice, it is become their 
principal civil employment ; hardly any thing remaining in 
ufe of the real affizes but the name. 

Ifthe fheriff be not an indifferent perfon, as if he be a. 
party in the fuit, or be related by eicher blood or affinity to. 
either of the parties, he is not then trufted to retarn the 
jury ; but the venire fhall be directed to the coroners, who. 


in this, as in many other inftances, are the fubftitutes of the _ 


fheriff to execute procefs when he is deemed an improper 
perion. If any exception lies to the coroners, the venire 
{hall be directed to two clerks of the court, or two perfons. 
of the county named by the court, and fworn. And thete 
two, who are called elifors, or electors, fhall indifferently 
name the jury, and their return is final; no challenge being 
allowed to their array. 

Let us now paufe a while, and obferve (with Sir Mat-. 
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thew Hale *), in thefe firft preparatory flages of the trial, x Hip 
how admirably this conftitution is adapted and framed for C. L. 
the invefligation of truth beyond any other method of trial 12° 


in the world. For, firft, the perfon returning the jurors is 
a man of fome fortune-and confequence ; that fo he may be 
not only the lefs tempted to commit wilful errors, but like. 
wile be refponfible for the faults of either himfelf or his of- 
ficers: and he is alfo. bound by the obligation of an oath 
faithfully to execute his duty. Next, as to the time of 
their return: the panel is returned to the court upon the 
original venire, and the jurors are to be futmmoned and 
brought in many weeks afterwards to the trial} whereby the 
parties may have notice of the jurors, and of their fufficien- 
cy or infufficiency, chara&ters, connneGions, and: relations,, 
that fo they may be challenved upon juft canfe ; while, at 
the fame time, by means of the compulfory procels (of di- 
Jfiringas, or haheas corpora) the caufe is not like to be retard- 
ed through defe& of juiors. ‘Thirdly, as to the place of 
their appearance: which in caufes of weight and confe- 
quence 1s at the bar of the court ; but in ordinary cafes at 
the affifes, held in the county where the caufe of ation. 
arifes, and the witneffes and jurors live : a provifion moft ex- 
cellently calculated for the faving of expence to the parties. 
For though the preparation of the caufes in point of plead- 
ing is tranfaéted at Weftmintter, whereby the order and. 
uni‘ormity of proceeding is preferved throughout the king- 
dom, and multiplicity ot forms is prevented ; yet this is no. 
great charge or trouble, one attorney being able to tranfa& 
the bufinels of yo clients. But the troublefome and mot 


expentive attendance is that of jurors and witnefles at the: 
trial; which therefore is brought home to them, in the 
“ 


county, 
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county where moft of them inhabit. Fourthly, the perfons 
before whom they are to appear, and before whom the trial 
is to be held, are the judges of the fuperior court, if it be a 
‘trial at bar; or the judges of aflize, delegated from the courts 
at Wellain fter by the king, if the trial be held in the coun- 
try: perfons, whofe learning and dignity fecore their jurif- 
diction from cotitempt, and the novelty and very parade of 
whofe appearance have uo fmall influence upon the multi- 
tude. dhe very point of their being frangers in the coun- 
ty is of infinite fervice, in preventing thofe factions and 
parties which would intrude in every caufe of moment, were 
it tried only before perfons refident on the fpot, as juftices 
of the peace, and the like. And the better to remove all fuf- 
picion of partiality, it was wifely provided by the ftatutes 
4 Edw. Lil. c. 2. 8 Ric. I. -c. 2. and 33 Hen. VIII. c. 24. 
‘that no judge of aflife fhould hold pleas in any county where- 
in he was born or inhabits. And as this conftitution pre- 
vents party and faGtion from intermingling in the trial of 
right, {o it keeps both the rule and the adminiftration of 
the laws uniform. Thefe juftices, though thus varied and 
fhifted at every afffes, are all {worn to the fame laws, have 
had the fame education, have puriued the fame ftudies, con 

verfe and coniult together, communicate their decifions and 
refolutions, and prefide in thofe courts which are mutually 
conneGted, and their judgments blended together, as they 
‘are interchanveably courts of appeal or advice to each other. 
And hence their adminiftration of juftice, and conduc of 
trials, are confonant and uniform; whereby that confufion 
and contrariety are avoided, which would naturally arile 
froma variety of uncommunicating judves, or from any 
provincial eftablifhment. But let us now return to the af- 
fizes. 

When the general day of trial is fixed, the plaintiff or his 
attorney muft bring down the record to the aflizes, and en- 
tér it with the proper officer, in order to its being called on 
‘in courfe. 

Thefe fteps being taken, and the caufe called on in court, 
the record is then handed to the judge, to perufe and ob- 
ferve the pleadings, and what iffues the parties are to main- 
tain and prove, while the jury is called and {worn. To this 
end the fheriff returns his compulfive procels, the writ of 
habeas corpora, ox diftringas, with the panel of jurors annex- 
ed, to the judge’s officer in court. 

‘The jurors contained in the panel are either fpecial or 
common jurors. Special juries were originally introduced 
in trials at bar, when the caufes were of too great nicety for 
the difcuffion of ordinary freeholder$ ; or where the fheriff 
was fufpetted of partiality, though not upon fuch appa- 
rent caufe as to warrant an exception to him. He is in 
fuch cafes, upon motion in court, and a rule granted there- 
upon, to attend the prothonotary or other proper officer 
with his freeholder’s book ; and the officer is to take indif- 
ferently 48 of the principal freeholders, in the prefence of 
the attorneys on both fides : who are each of them to ftrike 
eff 12, and the remaining 24 are returned upon the panel. 
By the ftatute 3 Geo. II. c. 25. either party is entitled 
upon motion to have a fpecial j jury flruck upon the trial of 
any iffue, as well at the affizes as at bar, he paying the 
extraordinary expence, unlefs the judge will certify (in pur- 
fuance of the ftatute 24 Geo. II. c. 18.) that the caufe re- 
quired fuch f{pecial jury. 

A common jury is one returned by the fheriff according 
to the direétions of.the ftatute 3 Geo. II. c. 25. which ap- 
points, that the fheriff or officer fhall not return a feparate 
panel for every feparate caufe, as formerly ; but one and the 
fame panel for every caufe to be tried at the fame aflizes, 
containing not lefs than 48, nor more than 72, jurors: and 
that their names being written on tickets, fhall be put into 
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a box of glafs; and when each caufe is called, 12 of thefe Trial. 
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perfons, whofe names fhall be frit drawn out of the box, 
fhall be {worn upon the jury, unlefs abfent, challenged, or 
excufed; or unlefs a previous view of the mefluages, lands, 
or place in queftion, fhall have been thought neceffary by 
the court ; in which cafe, fx or more of the jurors return- 
ed, to be agreed on by the parties, or named by a judge 
or other proper officer of the court, fhall be avpeinted by 
ipecial writ ot habeas corpora or diftrt gas, to have the mat- 
ters in queftion fhown to them by two perfons named in 
tle writ ; and then fuch of the jury as have had the view, or _ 
fo many of them as appear, fhali be {worn on the in- 
queft previous to any,other jurors. Thetfe acts are well 
calculated to reftrain any fufpicion of partiality in the fhe- 
riff, er any tampering with the jurors when returned. 

As the jurors appear when called, they fhall be {worn, 
unlefs challenged by either party. See the article Cuat- 
LENGE. 

If by means of challenges or other caufe, a fuficient num. 
ber of unexceptionable jurors doth not appear at the trial, 
either party may pray a fa/es. 

A tales is a fupply of fuch men as are fummoned upon 
the firft panel, in order to make up the deficiency. For this 
purpofe a writ of decem tales, odo tales, and the like, was 
wont to be iffued to the fheriff at common law, and mutt be 
ftill fo done at a trial at bar, if the jurors make default. 
But at.the affizes, or nifi prius, by virtue of the flatute 35 
Hen. VIII. c. 6. and other fubfequent flatutes, the judge 
is empowered at the prayer of either party to award a ¢ales 
de circum/antibus of perfons prefent in court, to be joined 
to the other jurors to try the caufe; who are liable, how- 
ever, to the fame challenges as the principal jurors. This 
is ufually done till the le gal number of 12 be completed ; 
in- which patriarchal and apoftolical number Sir Edward 
Coke hath difcovered abundance of myttery. 

When a fufficient number of perfons impanelled, or tales- 
men appear, they are then feparately {worn, well and truly 
to try the ifue between the parties, and a true verdict to 
give according to the evidence; and hence they are deno- 
minated ‘ the jury,’ jurata, and “ jurors,” /c. juratores. 

The jury are now ready to hear the merits; and to fix 
their attention the clofer to the faéts which they are impa- 
nelled and {worn to try, the pleadings are opened to them 
by countel on that fide which holds the affirmative of the 
queftion in iffue. For the iffue is faid to lie, and proot is 
always firft required upon that fide which affirms the matter 
in queftion ; in which our law agrees with the civil, ez sn- 
cumbit probatio qui dicit, non gut negat ; cum per rerum natie 
ram fatium-negantis probatio nulla fit.. '\'he opening counfel 
briefly informs. them what has been tranfa¢ted in the court 
above ; the parties, the nature of the a¢tion, the declaration, 
the plea, replication, and other proceedings; and laitly, 
upon what poiat the iffue is joined, which is there fent 
down to be determined. Inftead of which, formerly the 
whole record and procefs of the pleadings were read to them 
in Englifh by the court, and the matter of iffue clearly ex- 
plained to their capacities. The nature of the cafe, and 
the evidence intended to be produced, are next laid before 
them by counfel alfo on the fame fide; and when their evi- 
dence is gone through, the advocate on the other fideopens 
the adverts cafe, and fupports it by evidence ; and then 
the party which bezan is heard by way of reply, See 
PLEADINGS. 

Evidence in the trial by jury is of two kinds ; ei that 
which is given in proot, or that which the jury may receive 
by their own private knowledge. The former, or prooft, 
(to which in common fpeech the namé of evidence is utuall 
confined) are either written or parol; that is, by word of 
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mouth. Written proofs, or evidence, are, r. Records; and 
2. Ancient deeds of 30 years ftanding, which prove them- 
felves; but, 3. Modern deeds; and, 4. Other writings, 
mutt be atteited and verified by parol evidence of witnefles. 
With revard to parol evidence or witnefles; it muft firt be 
remembered, that there is a procefs to bring them in by 
writ of /ubpena ad teftificandum ; which commands them, lay- 
ing afide all preterces and excules, to’appear at the trial on 
pain of rool. to be forfeited to the king ; to which the fta- 
tute 5 Eliz. c. 9. has added a penalty of 10]. to the party 
agarieved, and damages equivalent to the lofs fuftained by 
want of his evidence. But no witnefs, unlefs his reafon 
able expences be tendered him, is bound to appear at 
all ; nor, if he appears, is he bound to give evidence till fuch 
charges are actually paid him ; except he refides within the 
hills of mortality, and is fummoned to wive evidence within 
the fame. ‘Uhis compuliory procefs, to bring in unwilling 
witne%cs, and the additional terrors of an attachment in cafe 
of difobedience, are of excellent ule in the thorough invefi- 
gation of truth: and, unon the fame principle, in the A the- 
nian courts, the wituefles who were fummened to attend the 
trial had their choice of three things : either to fwear to the 
truth of the fact in queftion, to deny or abjure it, or elfe to 
pay a fine of 1000 drachmas. 

All witneffes, of whatever religion or country, that have 
the ufe ‘of their reafon, are to be received and examined, ex- 
cept fuch as are infamous, or fuch as are interefted in the 
event of the caufe. All others are competent witneffes ; 
though the jury from other circumftances will judge of their 
credibility. Infamous perfons are fuch as may be challen- 
ged as jurors, propter dediffum ¢ and therefore never thall be 
admitted to give evidence to inform. that jury, with whom 
they were too fcandalous to affociate. Interefted witneffes 
may be examined upon a woir dire, if fufpected to be fecretly 
concerned in the event ;. or their intere’?t may be proved in 
court. Which laft is the only method of fuvporting an 
objection to the former clafs ; for no man is to be examined 
to prove his own infamy. And no counfel, attorney, or 
other perfon, intrufted with the fecrets of the caule by the 
party himfel’, fhall be compelled, or perhaps allowed, to 
give evidence of fuch converfation or matters of privacy as 
came to his knowledge by virtue of fuch truft and confi- 
dence : but he may be examined 2s to mere matters of tact, 
as the execution of a deed or the like, which might have 
come to his knowledze without being intrufled in the 
caufe. 

One witnefs (if credible) is fufficient evidence to a jury 
of any fingle fact: though undoubtedly the concurrence of 
two or more corroborates the proof. Yet our law confiders 
that there are many tranfa&ions to which only one perfon 
16 privy ; and therefore does not always demand the teiti- 
mony of two. Pofitive’ proof is always required, where, 
from the nature of the cafe, it appears it micht poffibly have 
been had. But, next to pofitive proof, circumfantial evi- 
dence, or the doétrine of prefumptions, muft take place :. for 
when the faét itfelf cannot be demonftratively evinced, that 
which comes neareft to the proof of the fa& is the proof of 
fuch circumflances which cither neceflarily or ufually attend 
duch facts ; and thefe are called pre/umptions, which are only 
to be relied upon till the contrary be atually proved. 

The oath adminiftered to the witnels is not only that 
what he depofes fhall be true, but that he thall alfo depofe 
the whole truth: fo that he is not to conceal any part of 
what he knows, whether interrogated’ particularly to that 
point or not. And all this. evidence ig to be given in open. 
court, in the prefence of the parties, ‘their attorneys, the 
counfel, and all byftanders ; and before the judge and jury : 
each party having liberty to except to its competeacy,, 
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openly and publicly allowed or difellowed, in the face of the 
country: which muft curb any fecret bias or partiality 
that might arife in his own breaft. 

When the evidence is gone through on both fides, the 
judge, in the prefence of the parties, the counfel, and alf 
others, {ums up the whole to the jury ; omitting all fuperflu. 
ous circumftances, obferving wherein the main queftion and 
principal iffue lies, tating what evidence has been given to 
fupport it, with fuch remarks as he thinks neceflary for their 
direction, and giving them his opinion in matters of law ari- 
{ing upon that evidence. 

The jury, after the proofs are fummed up, unlefs the cafe 
be very clear, withdraw from the bar to confder of their 
verdiét ; and in order to avoid intemperance and caufelefs 
delay, are to be kept without meat, drink, fire, or candle, 
unlefs by permiffion of the judoe, till they are unanimouf- 
ly agreed. A method of accelerating unanimity not wholl 
unknown in other conftitutions of Europe, and in matters 
of greater concern. For by the golden bull of the em- 
pire, if, after the congrefs is opened, the electors delay the 
election of a king of the Romans for 30 days, they fhall be 
fed only with bread and water till the fame is accomplifhed. 
But if our juries eat or drink at all, cr have any eatables 
about them, without. confent of the court, and before ver-- 
did, it is fineable ; and if they do fo at his char.ze for whom: 
they afterwards find, it will fet afide the verdi@.° Allo, if’ 
they {peak with either of the parties or their azents after 
they are gone from the bar, or if they receive any frefh evi: 
dence in private, or if, to prevent dilputes, they caft lots for 
whom they thall find, any of thefe circumfancee will en- 
tirely vitiate the verdi@t. And it has been held, that if the’ 
jurors do not azree in their verdiét before the judges are 
about to leave the town, thouzh they are not to be threat- 
ened or imprifoned, the judges are not bound to wait for 
them, but may carry them round the circuit from town to. 
town in a cart. ° This neceffity of a total unanimity feems 
to be peculiar to our own conftitution; or at leaft, in the 
nembda’ or jury of the ancient Goths, there was required 
(even in criminal cafes) only the confent of the major part 3_ 
and in cafe of an equality, the defendant was held to be ac- 
auitted. 

When they are all unanimoufly agreed, the jury return: 
back to the bar ; and betore they deliver their verdi&, the 
plaintiff is bound to appear in court, by himfelf, attorney, 
or counfel, in order to anfwer the emereement to which by 
the old law he is liable, in cafe he fails in his fuit, as a pa- 
nifhment for his falfe claim. To be amereed, or a mercie, 
is to be at the king’s mercy with regard ta the fine to be- 
impofed ;. in mifericordia domini regis pro fal/o clamore fuo. 
The arercement is difufed, but the form ftill continues; and. 
if the plaintiff does not appear, no verdi&. can be given ; but: 
the plaintiff is faid to be nonfuit, non /equitur clamorem fitum, 
Therefore it is ufual for a plaintiff, when he or his counfel: 
perceives that he has not given evidence fufficient to 
maintain his iffue, to be voluntarily noniuited, or with. 
draw himfelf: whereupon the crier is ordered to call the 
plaintiff ; and if neither he, nor any body: for him, appears,. 
he is nonfuited, the jurors are difcharzed; the action is atan 
end, and the defendant fliall recover bis coa%s. The reafon. 
of this practice is, that a no-{uit. is more eligible for the 
plaintiff than a verdi& againft him: tor after a nonfuit, 
which is only a default, he may commence the fame {uit 
azain for the fame caule of a&tion; but alter a verdi& had,. 
and judgment confequent thereupon, he is for ever barred: 
from attacking the defendant upon the fame ground of com, 
plaint. But in cafe the plaintiff appears, the jury by their: 
foreman deliver in their verdiG@. : 
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_A verdi&, vere didum, is either privy or public. A pri- 
vy verdi@t is when the judge hath left or adjourned the 
court: and the jury, being agreed, in order to be delivered 
from their confinement, obtain leave to zive their verdict pri- 
vily to the judjre ont of court: which privy verdict is of no 


. force, unlefs afterwards affirmed by a public verdit given 


~ Monte/- 
gquteu, Spir, 
L. xi. 6. 


openly in court ; wherein the jury may, if they pleate, vary 
from their privy verdi@t. So that the privy verdict is indeed 
a mere nullity ; and yet it is a dangerous practice, allowing 
time for the parties to tamper with the jury, and therefore 
very feldom indulzed. But the only effe€tual and legal ver- 


di&t is the public verdi€& ; in which they openly declare to 


have found the iffue for the plaintiff, or for the defendant ; 
and if for the plaintiff, they allefs the damages alfo fuftained 
by the plaintiff, in confequence of the injury upon which 
the action is brought. 

When the jury have delivered in their verdidt, and it is 
recorded in court, they are then difcharged ; and fo ends 
the trial by jory: a trial which ever has been, and it is ho- 
ped ever will be, looked upon as the glory of the Englifh 
law. ‘It is certainly the moft tranfcendant privilege which 
any fubjeét can enjoy or with for, that he cannot be affected 
either in his property, his liberty, or his perfon, but by the 
unanimous confent of 12 of his neighbours and equals. A 
conftitution that we may venture to affirm has, under provi- 
dence, fecured the juft liberties of this nation for a long fuc- 
ceffion of ages. And therefore a celebrated French writer, 
who concludes, that becaufe Rome, Sparta, and Carthage, 
have loft their liberties, therefore thofe of England in time 
mutt perifh, fhould have recolle@ed, that Rome, Sparta, and 
Carthage, at the time when their liberties were loft, were 
flrancers to the trial by jury. 

Great as this eulogium may feem, it is no more than this 
admirable conftitution, when traced to its principles, will be 
found in fober reafon to deferve. 

The impartial adminiftration of juftice, which fecures both 
our perfons and our properties, is the great end of civil fo- 
ciety. But if that be entirely entrufted to the magiltracy, 
a fele@& body of- men, and thofe generally felected by the 
prince or fuch as enjoy the higheft offices in the ftate, their 
decifions, in fpite of their own natural integrity, will have 
frequently an involuntary bias towards thofe of their own 
rank and dignity : it is not to be expected from human. na- 
ture, that the few fhould be always attentive to the interelts 
and good of the many. On the other hand, if the power 
et judicature were placed at random in the hands of the 
multitude, their decifions would be wild and capricious, and 
a new rule of aétion would be every day eftablifhed in, our 
courts. It is wifely therefore ordered, that the principles 
and axioms of law, which are general propofitions flowing 
from abftraéted realon, and not accommodatc? to times or 
to men, fhould be depofited in the breafts of the judzes, to 
be occafionally applied to fuch fats as come properly afcer- 
tained before them. For here partiality can have little feope; 
the law is well known, and is the fame for all ranks and de- 
grees: it follows asa regular conclufion from the premiffes 
of fa pre-eftablithed. But in fettling and adjufting a que- 
ftion o! faét, when intrufted to any fingle magittrate, parti- 
ality and injuftice have an ample field to range in, either by 
boldly afferting that to be proved which 1s not fo, or more 
artfully by fupprefling fome circumftances, ftretching and 
warping others, and diftinguifhing away the remainder, 
Here therefore a competent number of {enfible and upright 
jurymen, chofen by lot from among thofe of the middle 
rank, will be found the beft inveftigarors of truth, and the 
fureft guardians of public juftice. For the moit powerful 
individual in the ftate wilhbe cautions of committing any 
flagrant invafion of another's right, when he knows that the 


548 F 


T Rt 


fact of his appreffion mut be examined and decided by 12 
indifferent men not appointed till the hour of trial; and 
that when once the fa& is afcertained, the law mutt of courfe 
redrefs it. ‘This therefore preferves in the hands of the 
people that fhare which they ought to have in the admin. 
{tration of public juftice, and prevents the encroachments of 
the more powerful and wealthy citizens. 

Criminal Trracs. The regular and ordinary method of pro- 
ceeding in thecourts of criminal jurifdi€tion may be diftributed 
under 12 general heads, following each other in a progreffive 
order: viz. 1. Arreft; 2. Commitment andbail; 3. Profecution; 
4. Procefs ; 5. Arraignment, and its incidents ; 6. Plea, and 
iffue ; 7. Trial, and conviction; 8. Clergy; 9. Judgment, 
and its confequences; 10. Reverfal of judgment; 11. Re- 
prieve, or pardon; 12. Execution. See Arrest, Come 
MITMENT, PRESENTMENT, INDICTMENT, INFORMATION, 
Appear, Process upon an Indiément, ARRAIGNMENT, and 
Pura; in which articles all the forms which precede the 
trial are defcribed, and are here enumerated in the proper 
order. 

‘he feveral methods of trial and conviction of offenders, 
eftablifhed by the laws of Enzland, were formerly more nu- 
merous than at prefent, through the fuperitition of our Sa- 
xon anceftors; who, like other northern nations, were ex- 
tremely addicted to divination ; a chara¢ter which Vacitus 
obferves of the ancient Germans. ‘They therefore invented 
a confiderable number of methods of purgation or trial, to 
preferve innocence from the danyer of falie witneffes, and 
in confequence of a notion that God would always interpofe 
miraculoufly to vindicate the guiltlefs ; as, 1. By Orpeat ; 
2. By Corsnep; 3- By Barrer. See thefe articles. 

4. A fourth method is that by the peers of Great Britain, 
in the Court of PARLiAMENT § OF the Court of the Lord 
High Srewixp, when a peer is capitally indicted ; for in 
cafe of an appeal, a peer fhall be tried by jury. J his differs 
little from the trial per patriam, or by jury; except that the 
peers need not all agree in their verdi&t; and except alfo, 
that no fpecial verdiGt can be given in the trial of a peer 5 
becaufe the lords of parliament, or the lord high fleward (if 
the trial be had in his court), are judges fufficiently compe- 
tent of the law that may arife from the fa&t ; but the greater 
number, confifting of 12 at the leait, will conclude, and bind | 
the minority. 

The trial by jury, or the country, per patriam, is alfo that 
trial by the peers of every Briton, which, as the great bul- 
wark of his liberties, is fecured to him by the great charter ; 
nullus Iiber homo capitatur, vel imprifonetur, aut exulet, aut ali- 
quo alio modo deftruatur, nif per legale judicium parium fuorum, | 
vel per legem terra, 

When therefore a prifoner on his ARRAIGNMENT has 
pleaded not guilty, and for his trial hath put himfelf upon 
the country, which country the jury are, the fheriff of the 
county muft return a panel of jurors, liberos et legales homines, 
de viceneto; that is, frecholders without jul exception, and 
of the vi/ne or neighbourhood ; which is interpreted to be 
of the county where the fa is committed. If the pro- 
ceedings are before the court of king’s bench, there is time 
allowed between the arraignment and the trial, for a jury to 
be impanelled by writ of venire facias to the fheriff, as in ci- 
vil caufes; and the trial in cafe of a mifdemeanor is had at 
nifi prius, unlefs it be of {uch confequence as to merit a trial 
at bar; which is always invariably had when the prifoner is 
tried for any capital offence. But, before commiflioners , 
of oyer and terminer and gaol-delivery, the fheriff, by virtue 
of a general precept direéted to him beforehand, returns to 
the court a panel of 48 jurors, to try all felons that may 
be called upon their trial at that feffion ; and therefore it is 
there ufual to try all felons immediately or foon after their 
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arraignment. But it is not cuflomary, nor agreedble to the 
general courfe of proceedings, unlefs by confent of parties, 
to tty perfons indicted of {maller mifdemeanors at the fame 
court in-which they have pleaded not guilty, or traverfed 
the indi@ment. But they. ufually give fecurity to the 
court to appear at the next affifes or feffion, and then and 
there to try the traverle, giving notice to the profecutor of 
the fame. | 

Tn cafes of high-treafon, whereby corruption of bload may 
enfue (except treafon in counterfeiting the king’s coin or 
feals), or mifprifion of fuch treafon, it ts emaGted by ftarute 
7 W. Ill. c. 3. firft, that no perfon fhall be tried for any 
fuch treafon, except an attempt to aflaffinate the king, un- 
Iefs. the indiétment be found within three years after the 
offence committed: next, that the prifoner fhall have a copy 
of the indiétment (which includes the caption), but not the 
names -of the witneffes, five days at leaft before the trial, 
that is, upon the true conftruGtion of the aét, before his ar- 
raignment ; for then is his time to take any exceptions there- 
to, by way of plea or demurrer: thirdly, that he thall alfo 
have a copy of the panel of jurors two days before his trial: 
and, laftly, that he fhall have the fame compulfive procefs to 
liring in his witneffes for him, as was ufual to compel their 
‘appearance againft him. And by ftatute 7 Ann. c. 21. 
{which did not take place till after the deceafe of the late 
pretender) all perfons indiéted for high-treafon, or mifpri- 
fions thereof, fhall have not only a copy of the indi€ment, 
but a lift of all the witnefles to be produced, and of the ju- 
rors impanelled, with their profeffions and places of abode, 
delivered to him ten days before the trial, and in the pre- 
fence of two witneffes, the better to prepare him to make 
his challenges and defence. And no ’perfon indi&ed for 
felony is, or (as the law ftands) ever can be, entitled to fuch 
copies before the time of his trial. 

When the trial is called on, the jurors are to be fworn as 
they appear, to the number of 12, unlefs they are challenged 
by the party. 

‘Challenges may here be made, either on the’ part of the 
king, or on that of the prifoner ; and either to the whole ar- 
ray, or to the feparate polls, for the very fame reafons that 
they may be made in civil caufes. But in criminal cafes, 
or at leaft in capital ones, there is, in favorem vite, allowed 
to the prifoner an arbitrary and capricious fpecies of chal-- 
lenge, to a certain number of juror$, without fhowing any 
caufe at all; which is called a peremptory challenge ;_ a pro- 
vifion full of that tendernefs hi humanity to prifoners for 
which our Englifh laws are juftly famous. This is ground- 
ed on two reafons. 1. As every one mutt be fenfible what 
fudden impreffions and unaccountable prejudices we are apt 
to conceive upon the bare looks and geftures of another ; 
and how neceflary it is that a prifoner (when put to defend 
his life) fhould have a good opinion of his jury, the want of 
which might totally difconcert him; the law wills not that 
he fhould be tried by any one man againft whom he has con. 
ceived a prejudice, even without being able to affign a rea- 
fon for {uch his diflike. 2. Becaufe, upon challenges for 
caufe fhown, if the reafon affigned prove infufficient to fet 
afide the juror, perhaps the bare queftioning his indifference 
may fometimes provoke a refentment ; to prevent all ill con- 
fequences from which, the prifoner is ftill at liberty, if he 
pleafes, peremptorily to fet him afide. 

The peremptory challenges of the prifoner muft, however, 
have fome reafonable boundary ; otherwife he might never 
be tried. This reafonable boundary is fettled by the com- 
353 that is, one under the 
number of three full juries. . 

If by reafon of challenges or the default of the jurors, a 
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fufficient. number cannot be had of the original panel, a tales 
may be awarded asin civil caufes, till the number of 12 is 
fworn, ° well and truly to try, and true deliverance make, , 
beeween our fovereign lord the king and the prifoner whom 
they have in charge ; and-a true verdit to give, according 
to their evidence.’” 

When the jury is fworn, if it be a caufe of any confe- 
quence, the InpicrmEnr is ufually onened, and the evi- 
dence marfhalled; examined, and enforced by the counfel 
for the erown or profecution. But it is a fettled rule at 
common law, that no counfel fhall be allowed a prifoner ups 
on his trial upon the general iffue, in any capital crime, unlefs 
fome point of law fhall avife proper to be debated. A rule 
which (however it may be palljated under cover of that 
noble declaration of the law, when rightly underftood, that 
the judge fhall be counfel for the prifoner ; that is, fhall fee 
that the proceedings againft him are legal and flri@ly regu- 
lar) feems to be not at all of a piece with the reft of the 
humane treatment of prifoners by the Englifh law. For 
upon what face of reafon can that afliftance be denied to 
fave the life of a man, which yet is allowed him in profes 
cutions for every petty trefpafs? Nor indeed is it, ftriGly 
fpeaking, a part of our ancient law ; for the Mirrour, having 
obferved the neceffity of counfel in civil fuits, who know 
how to forward and defend the caufe by the rules of law, 
and cuftcos of the realm,” immediately afterwards fubjoins, 
*‘ and more neceffary are they for defence upon indiciments 
and appeals of felony, than upon other veniak caufes.”? And, 
to fay the truth, the judges themfelves are fo fenfible of this 
defect in. otr modern practice, that they feldom feruple to 
allow a prifoner counfel to ftand by him at the bar, and to 
inftru& him what queftions to afk, or even to afk queftions 
for him, with regard to matters of fat ; for asto matters of 
law arifing on the trial, they are entitled to the affiftance of 
counfel, But ftill this is a matter of too much importance 
to be left to the good pleafure of any judge, and is worthy 
the interpofition of the legiflature ; which has fhown its in- 
clination to indulge prifoners with this reafonable’ affiftance, 
by enaéting, in ftatute 7 W. ITI. c. 3. that perfons indict. 
ed for fuch high-treafon as works a corruption of the blood 
or mifprifion thereof (except treafon in counterfeiting the 
king’s coins or feals), may meke' their full defence by coun- 
fel, not exceeding two, to be named by the prifoner, and af- 
hgned by the court or judge; and this indulgence, by fta- 
tute 20 Geo. II. c. 30. is extended to parliamentary im- 
peachments for high-treafon, which were excepted in the for. 
mer act. 

When the evidence on both fides ic clofed, the jury can- 
not be difcharged (unlefs in cafes of evident neceflity) till 
they have given in their verpicr. If they find the prifoner 
not guilty, he is then for ever quit and difcharged of the 
accufation, except he be appealed of felony within the time 
limited by law. And upon fuch his acquittal, or difcharge 
for want of profecution, he fhall be immediately fet at large 
without payment of any fee to the gaoler. But if the jury 
find him guilty, he is then faid to be convicted of the crime 
whereof he ftands indi€ted. See the article Conviction ; 
and, fubfequent thereto, the articles Jupcment, Arrainp- 
ER, Forrerrure, Execution, alfo Benefit of Crrrcr, Rue 
PRIEVE, PARDON. 


Tria, in Scotland. See Scots Lar. 


TRIANDRIA (from zges “ three,”? and «me 6 a man 


or hufband),” the name of the third clafs in Linneus’s fex- 
ual fyftem, confifting of plants with hermaphrodite flowers, 
which have three {tamina or male organs. 
TRIANGLE, in geometry, a figure of three fides and 
three angles. © 
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TRIBE, in antiquity, a certain quantity or number of 
perfons, when a divifion was made of a city or people into 
quarters or diftrits. ‘ 

TRIBRACHYS, in ancient poetry, a foot confifting of 
three fyllables, and thefe all fhort ; as, melius. 

TRIBUNAL, in general, denotes the feat of a judge, 
called in our courts bench. 

TRIBUNE, among the ancient Romans, a magiftrate 
chofen out of the commons, to prote&t them againft the op- 
preffions of the. great, and to defend the liberty of the people 
againft the attempts of the fenate and confuls. 

The tribunes of the people were firft eftablifhed in the 
year of Rome 259. ‘The frit defign of their creation was to 
fhelter the people from the cruelty of ufurers, and to engage 
them to quit the Aventine mount, whither they had retired 
in difpleafure. 

‘Their number at firft was but two; but the next year, 
under the confulate of A. Pofthumius Aruncius and Caf- 
fius Vifcellinus, there were three more added; and this 
number of’ five was afterwards increafed by L. ‘l'rebonius 
to ten. 

Military Tripune, an officer in the Roman army, com; 


mander in chief over a body of forces, particularly the divifion, 


of a legion ; much the fathe with our colonel, or the French 
maitrede camp. 

TRIBUTARY, one who pays tribute to another, in or- 
der to live in peaee with him or fhare in his protection. 

TRIBUTE, a tax or impoft which one prince or ftate 
is obliged to pay to another asa token of dependence, or in 
virtue of a treaty, and as a purchafe ‘of peace. - 

TRICEPS, in anatomy. See there, Table of the Mus- 
CLES. 

TRICHECUS, Waxrus; a genus of aquatic animals 
belonging to the clafs of mammasa, and order of bruta. This 
genus has no fore-teeth, when full grown: has two great 


tufks in the upper jaw, which point downwards: has grin- 
ders on each fide in both jaws, which are compofed of fur- 


rowed bones. ‘The body is oblong ; the lips are doubled ; 
and the hind legs are’ ftretched backwards, and, as it 
were, bound together, forming a kind of tail fitted for 
fwimming. ‘There are three {pecies; the rofmarus, dugon, 
and manatus. : P 

1. The rofmarus, morfe, or fea-horfe, has a round head ; 
{malt mouth ; very thick lips, covered above and below with 
pellucid briftles as thick as a ftraw; {mall fiery eyes; two 
{mall orifices inftead of ears; fhort neck ; body thick ui the 
middle, tapering towards the tail ; fkin thick, wrinkled, with 
fhort brewnith hairs thinly difperfed ; legs fhort, five toes on 
each, all connected by webs, and {mall nails on each: the 
hind feet are very broad; each leg loofely articulated; the 
hind legs generally extended on a line with the body: the 
tail is very fhort; penis long: length of the animal from 
nofe to tail fometimes 18 feet, and 10 or 12 round in the 
thickeft part: the teeth have been fometimes found of the 
weight of 30 lb. each. ‘Teeth of this fize are only found 
on the coat: of the Icy Sea, where-the animals are feldom 
moalefted, and have time'to attain their full growth. See 
Plate DX« fgets o 

‘They inhabit the coait of Spitzbergen, Nova Zembla, 
Hudfon’s Bay, and the gulph of St Lawrence ; and the Icy 
Sea, as far as Cape Ti{chukt{chi. They are gregarious ; in 
fome places appearing in herds of hundreds. ‘They are thy 


animals, and avoid places which are much haunted by man-. 


kind; but are very fierce. If wounded in the water, they 
attempt to fink the boat, either by rifing under it, or by 
ftriking their great teeth into the fides; they roar very 
loud, and will follow the boat till it gets out of fight. Num- 
bers of them are ofttn feen fleeping on an ifland of ice ; if 


* 


[ 570 ] 


awaked, they fling themfelves with great impetuofity into Triche 3% 
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the fea; at which time it is dangerous to approach the ice, 
left they fhould tumble into the boat and overfet it. They 
do not go upon the land till the coaft is clear of ice. At 
particular times they land in amazing numbers: the moment 
the firft gets on fhore, fo as to lie dry, it will not ftir till 
another comes and forces it forward by beating it with its 
great teeth; this is ferved in the fame manner by the next ; 
and fo in fucceffion till the whole is landed ; continuing tum- 
bling over one another, and forcing the foremoft, for the fake 
of quiet, to remove farther up. - 

They are killed for the fake of their oil, one walrus pro- 
ducing about half a tun. The knowledge of this chace is of 
great antiquity; Other the Norwegian, about the year 
890, made a report of it to king Alfred, having, as he fays, 
made the voyage beyond Norway, for the more commoditie 
of fifoing of horfe-whales, which have in their teeth bones 


return unto the king. 
world, in early times, the fubftitute to ivory, being very 
white and very hard. Their fins, Octher fays, were good 
to cut into cables. M. de Buffon fays, he has feen braces 
for coaches made of the fin, which were both ftrong and 
elaftic. a4 
They bring one, or at moft two, young at a time: they 
feed on fea herbs and fith; alfo on fhells, which they dig out 
of the fand with their teeth: they are faid alfo to make ufe 
of their teeth to afcend rocks or pieces of ice, faftening them 
to the cracks, and drawing their bodies up by that means, 
Befides mankind, they feem to have ‘no other enemy than 
the white bear, with whom they have terrible combats ; 
but generally come off vitorious, by means of their great 
teeth. 

In Captain Cook’s Voyages we have the following affecting 
account of their parental attachment to their young. “On the- 
approach: of the boats towards the ice, they took their young 
ones under their fins, and attempted to efcape with them into 
the fea.. Some, whofe cubs were killed or wounded, and left 
floating upon the furface of the water, rofe again, and car= 
ried them down, fometimes juft as.our men were on the 
point of taking them into the boat ; and could be traced’ 
bearing them to a confiderable diftance through the water, . 
which was ttained with their blood. They were afterwards : 
obferved bringing them, at intervals, above the furface, as if- 
for air, and again plunging mnder it, with a horrid bellow- 
ing. The female, in particular, whefe young one had been ; 
killed, and taken into the boat, became fo furious, that. fhe 
even ftruck her two tufks through the bottom of the cutter.’ ” 

2. The dugon, or Indian. walrus, is diftinguifhed by the 
tufks which extend out of the mouth from the upper jaw. 
being placed near each other. It inhabits the feas lying be- 
tween the Cape of Good Hope and the Philippine iflands. 
This animal, fo far as can be known, refembles the morfe 
very much: the head is, however, more lengthened and nar- . 
rewer ; the noftrilsare large, and placed higher ; like the fors 
mer fpecies, there are no tufks in the under jaw, but thofe- 
in the upper jaw, as has been already obferved, are placed 
near each other, bent outwards, and refemble cutting teeth, . 
only that they are near fix inches long ; there are four grin. 
ders on each fide in the upper-jaw, and three in the lower 3 
thefe laft are diftant from the tufks, and’are broader than 
thofe of the morfe: the female has two teats on the brealt ; 
the chin has a briftly beard ; the ears are fhort; the feet. 
broad ; and the legs fo fhort that the belly trails on the 
ground. When full grown, the animal is fix ells in length; 
the male being rather larger than the female, which has 
breafts like a woman: It feeds on a green fea mofs or ~ 
weed, which grows near the fhore. ‘The figure, manners, 
; sty and 
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of great price and encellency, whereof he brought fome at his cy, i 


In fact, it was in the northerni, 5, 
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andhiftory, of this animal, are very imperfeG@ly known; but the place it hasbeen landed at. They copulate in the fpring, Trichecus. 
we are informed that its flefh eats like beef. in the fame manner as the human kind, efpecially in calm _,. 

3, Manatus, fifh-tailed walrus, or fea-cow, has no tufks, weather, towards the evening. ‘The female {wims gently hina A 
and no hind feet. Of this fpecies there are two varic- about; the male purfues; till, tired with wantoning, fhe 


fichecus 


ties; the auftralis or lamantin, and the borealis or whale- 
tailed manati. ‘The lamantin inhabits the African and A- 
merican feas, particularly near the mouths of rivers, which 
they frequently enter, feldom going far from the fhore. ‘The 
Jamantin varies in fize from eight to feventeen feet long, is 
fix or feven in circumference, and from 500 to 800 pounds 
weight: the flin is of a dark or black afh colour ; there are 


pine {quare fhaped grinders on each fade in each jaw, which 


teats placed near the arm-pits. 


are covered with a glafly cruft of enamel; the back bone 
has 50 joints or vertebra: it is a thick clumfy animal, ha- 
ving no properly diftin& neck, as the body continues almoft 
of ‘an equal thicknefs to the head. ‘The female has two 
This animal never comes 
on fhore, but frequents the mouths of large rivers, brouzing 
on the grafs which grows clofe to the water. There feems 
to be two varieties, differing confiderably in fize. The lar- 
ger frequents the {eas near the mouths of large rivers ; and 


the {maller is found hipher up the fame rivers, and in inland 


frefh water lakes, but never goes to the fea. 

We are told that this animal is often tamed by the na- 
‘tive inhabitants of America, and that it delights in mafic ; 
hence, according to fome authors, it is probably the delphi- 
nus or dolphin of the ancients: and fome believe, that what 
has been written concerning mermaids and firens muft be re- 
ferred to this animal. It has a voracious appetite, and is 
perpetually eating: it is monogamious, or lives in families 
of one male, one female, a half grown and a very {mall 
young one; copulates in the fpring, the female at firft fly- 
ang in various playful circles, and then throwing herfelf on 
her back te receive the male :.When pafturing on the aqua- 
tic plants, the back is often above water; and, as the {kin 
is full of a fpecies of loufe, numbers of fea fowls perch on 
them, to pick out’ the infects. They bellow like bulls: 
their fight is very weak, but their hearing extremely acute ; 
the fore-feet are palmated and fin-fhaped, almoft like thofe 
of a fea-turtle ; and inftead of hind-feet they have a horizon- 
tal tail; they have no external ears ; the noitrils are diftiné, 
and at a diftance from each other; the females have two 
teats-about the breaft ; the upper lip is full of tharp, prick- 
ly, rigid briftles. This animal has great affinity to the 
whale and feal tribes. ‘he flefh is very good eating. 

The whale-tailed manati inhabits the north-weft coaft of 
America, the north-eaft of Afia, and the iflands which lie 
between thefe two coafts, Ths animal very often enters 
the mouths of the rivers; is fometimes 23 feet long, and 
weighs 8coo pounds; the fkin, while wet, is of a brown co- 


- Jour, but becomes~black when dry. Inftead of grinders, 


this fpecies has, on each fide of each jaw, a large rug- 
ged bone. The back-bone has 60 vertebra ot joints : 
the body is very clumfy, and much deformed ; its circum- 
ference at the fhoulders is 12 feety at the belly 29, and near 
the tail only four; the neck is near {even feet round, and the 
head only 31 inches. é 

They live perpetually in the water, and frequent the 
edges of the fhores; and in-calm weather {wim in droves 
near the mouths of rivers: in the time of flood they 
come fo near the land, that a perfon may ftroke them 
with his hand: if hurt, they {wim out to fea; but prefently 
return again. ‘The females oblige the young to {wim be- 
fore them, while the other old ones furround, and as it were 
guard them on all fides, The affection between the male 
and female is very: great: for if fhe is attacked, he will 
defend her to the utmoft; and if. fhe is killed, will follow 


her corpte to the very fhore, and {wim for fome days near 
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flings herfelf on her back, and admits his embraces. Stel- 
ler thinks they go with young about a year; it is certain 
that they bring but one young at atime, which they fuckle 
by two teats placed between the breatt. ‘they are vaftly vo- 
racious and yluttonous ; and feed not only on the fuci that 
grow in the fea, but fuch as are flung on the edges of the 
fhore. When they are filled, they fall afleep on their backs. 
During their meals, they are fo intent on their food, that 
any one may go among them and choofe which he likes beft. 
Peter Martyr gives an‘initance of one that lived in a lake 
of Hifpaniola for 25 years, and was fo tame as to come to 
the edge of the fhore on being called; and would even per- 
form the part of a ferry, and carry feveral people at a time 
on its back to the oppofite fhore.—Their back and their 
fides are generally above water. 

They continue in the Kamtfchatkan and American feas 
the whole year; but in winter are very lean, fo that you 
may count their ribs. They are taken by harpoons faftened 
to a {trong cord; and after they are ftruck, it requires the 
united force of 30 men to draw them on fhore. Sometimes 
when they are transfixed, they will lay hold of the rocks 
with their paws, and ftick fo faft as to leave the fkin behind 
before they can be forced off. When a manati is ftruck, 
its companions {wim to its affiflance ; fome will attempt to 
overturn the boat by getting under it; others will prefs 
down the rope, in order to break it; and others will ftrike 
at the harpoons with their tails, with a view of getting it 
out, in which they often fucceed. ‘They have not any 
voice ; but make a noife by hard breathing like the fnorting 
of a horfe. 

The fkin is very thick, black, and full of inequalities, like 
the bark of oak, and fo hard as fcarce to be cut with an 
axe, and has no hair on it ; beneath the hair is a thick blub- 
ber, which taftes like oil of almonds. The flefh is coarfer 
than beef, and will not foon putrify. The young ones tafte 
like veal. The {kin is «fed for fhoes, and for covering: the 
fides of boats. 

TRICHOMANES, in botany; a genus of plants be- 
longing to the clafs of crypiogamia, and order of flices. ‘The 
parts of fruétification are folitary, and terminated by a ftyle 
like a briftle, on the very edge of the leaf. There are 13 
{pecies; of which two are natives of Britain, the pixidiferum 
and tunbrigenfe. p ’ 

1. Pixidiferum, or cup-trichomanes, has fub-bipinnated 
leaves, the pinne being alternate, clofe-lobed, and linear. 
It is found among ftones in wet grounds in England. 2. 
Tunbrigenfe, or Tunbridge trichomanes, has pinnated leaves, 
the pinne being oblong, dichotomous, decurrent, and den- 
tated. It is found in the fiffures of moift rocks in Wales, 
and in many rocky places in Scotland. 

TRICOCCES (ress “ three,”? and xxxo¢ “ a grain”), 
the name of the 38th order in Linnzus’s Fragments of a: 
Natural Method, confifting of plants with a fingle three-cor- 
nered capfule, having three cells, or internal divifions, each 
containing a fingle feed. See Botany, vol. iti. page 466. 

TRICOSAN'THES, in botany: A genus ot plants be- 
longing to the clafs of monacia, and order of /yngenefia ; and 
in the natural fyftem ranginfz under the 34th order, Cucur- 
hitacee. ‘There are four {pecies ; only one of which is cul- 
tivated in the Britifh gardens, the anguina or fnake-gourd, 
which is.a native of China, an annual, and of the cucumber 
tribe, * 

TRIDENT, an attribute of Neptune, being a kind of 
{ceptre which the painters and poets put into the hands of 
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Trifolium, 


Py 
that god, in form of a tpear or fork with three teeth; whence 
the word. 

TRIENNIAL, an epithet applied chiefly to officers or 
employments which laft for three years. 

TRIENS, in antiquity, a copper money of the value ‘of 
one-third of an as, which on one fide bore a Janus’s head, 
and on the other a water rat. ed 

TRIENTALIS, Curckweep winTeR-GREEN, in bo- 
tany: A genus of plants belonging to the clafs of hepian- 
dria, and ‘order of monogynia; and in the natural fyfem 
ranginy under the 2oth order, Rotacee. The calyx is hep- 
taphyllous ; the corolla is equal and plane, and is divided 
into feven fegments ; the berry is unilocular and dry. There 
is only one fpecies, the europea; which is indigenous, and 
the only genus of heptandria ‘that is fo. 

The ftalk is fingle, five or fix inches high, terminated 
with five, fix, or feven, oval pointed leaves ; from the centre 
ef which arife on long footftalks commonly two white ftarry 
flowers, each generally confifting of feven oval and equal pe- 
tals, fucceeded by a globular dry berry, covered with a thin 
white rind, having one cell, and containing feveral angular 
feeds. 

TRIERS, or Treves. See TREVES. - 

TRIFOLIUM, Treroit, or Clover, in botany: A ge- 
nus of plants belonging to the clafs of diade/phia, and order 
of decandria ; and in the natural fyftem ranging under the 
32d order, Papilionacee. The flowers are generally in round 
heads; the pod ig {carcely longer than the calyx, univalve, 
not opening, deciduous. The leaves are three together. 
Aiccording to Murray’s edition of Linnzus, there are 46 
fpecies; of which-r7 are natives of Britain. We hall defcribe 
fome of the moft remarkable of thefe : 

1. Meliloti officinalis, or melilot, has naked racemous pods, 
difpermous, wrinkly, and acute, with an ere& ftalk. It 
grews in corn-fields and by the way-fides, but not common. 
The ftalk is ere&t, firm, ftriated, branched, and two or three 
feet high : the leaves ternate, {mooth, obtufely oval, and fer- 
rated: the flowers are fmall, yellow, pendulous, and grow in 
long clofe fpikes at the tops of the branches: the pod is 
very fhort, turgid, tranfverfely wrinkled, pendulous, and 
contains either one or twa feeds. The plant has a very pe- 
euliar ftrong feent, and difagreeable, bitter, acrid tafe, but 
fuch, however, as is not difagreeable to cattle. The flowers 
are {weet-fcented. It has generally been efteemed emollient 
and digeftive, and been ufed in fomentations and cataplafms, 
particularly in the plafter employed in dreffing blifters; but 
is now laid afide, as its quality is found to be rather acrid 
and irritating than emollient or refolvent. It communicates 
a moft loathfome flavour to wheat and other grain, fo as to 
render it unfit for making bread. It'grows in ccrn-fields. 

2. Trifolium repens, white creeping trefoil, or Dutch clo- 
ver, has a creeping ftalk, its hower gathered into an umbel- 
lar head, and its pods tetrafpermous. It is very common in 
fields and paftures. It is well known to be excellent fodder 
for cattle ; and the leaves are a good ruftic hygrometer, ‘as 
they are always relaxed and flaccid in dry weather, but ereét 
in moift or rainy. , 

3. Trifolium pratenfe, purple or red clover, is diftinguifhed 
by denfe {pikes, unequal corollas, by bearded ftipulas, afcend- 
ing ftalks, and by the ‘ealyx having four equal teeth. | ‘This 
is the botanical defcription of this {pecies given by Mr Af. 
zelius, who, ina paper of the firft volume of the Linnean 
TranfaGtions, hasbeen at much pains to remove three fpecies 
of the trifelium from the confufion in which they have been 
long involved ; namely, the pratenfe, medium, and alpeitre. 
"Lhe red clover is common in meadows and paftures, and is 
the {pecies which is generally cultivated as food for cattle. 
It abounds in every part of Europe, in North America, and 


se 


‘ flexuofe and branched. 


ER 


even in Siberia: 
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4. Alpefre, long-leaved purple trefoil; or mountain clover, 
is thus characterized by Mr Afzelius. '{he {pikes are denfle; 
the corollas fomewhat equal; the ftipulas are briftly and di- 
vergent ; the leaftets lanceolated’;. the ftalks ftiff, ftraight, 
and very fimple. It grows in dry, mountainous, woody 
places, in Hungary, Auttria, and Bohemia, &e. ; but is not 
faid by Mr Afzelius to bea native of Britain. 

5. Lhe medium, according to Mr Afgelius, has alfo been 
confounded with the two fpecies laft mentioned ; but it is to 
be diftinguifhed from them by having loofe fpikes, corellas 
fomewhat equal, ftipulas fubulate and connivent, and ftalkks 
It is found in dry elevated fitua- 
tions, elpecially among fhrubs, or in woods where the foil is 
chalky or clay, in England, Scotland, Sweden, Denmark, &c. 

For a betanical defcription of the other fpecies of the 
trifolium, fee Lightfoot’s Flora Scotica, Berkenhout’s Sy- 
nopfis of the Natural Hiftory of Great Britain and Ireland; 
and Withering’s Botanical Arranyéments. 

TRIGA, in antiquity, denotes a kind of carr or chariot 
drawn by three horfes ; whence the name. 

TRIGLA, in ichthyology, a genus of fifhes belonging 
to the order of thoracici. The head is loricated with rough 
lines, and there are feven rays in the membranes of the gille. 
There are 11 fpecies ; of which the principal are the gurnar- 
dus, or grey gurnard ; the cuculus, or red gurnard ; the ly 
ra, or piper ; and the hirundo, or fapphirine gurnard. 

TRIGLOCHIN, in botany: A genus of plants belongs 
ing to the clafs of hexandria, and order of trigynia; and im 
the natural fy{tem ranging under the fifth order, Tripelatoé 
dee. ‘The calyx is triphyllous; the petals are three; there 
is no ftyle; the capfule opens at the bafe. There are three 
{pecies ; of which the paluftre and maritimum are Britith. 

1. Paluftre, or arrow-headed grafs, has an oblong trilo« 
cular capfule. The ftalk is fimple, eight or ten inches 
highs the leaves long and narrow ; the flowers are greenifhy 
and grow at the end of a long {pike. It is frequent in ~ 
moift ground. 

2. Maritimum, or fea-{piked grafs, has ovate fexlocular 
capfules ; the ftalk is fhort ; the {pike long, and flowers pur= 
plith. It is frequent on the fea-coafts. Linnzus fays that 
cattle eat thefe two fpecies with avidity. - 

TRIGLYPHS, in architeGure, a dort of ornaments re= 
peated at equal intervals, inthe Dorie freeze. : 

Dialing Tricon. See Diarine. 

TRIGONALIS, . See Prua. 

TRIGONELLA, Fenucaraex, in botany: A genus of 
plants belonging to the clafs of diade/phia, and order of de- 
candria ; and in the natural fyftem arranged under the 32d 
order, Papilionacee. ‘The vexillum and ale are nearly equal 
and patent, refembling a tripetalous corella. There are 12 
{pecies ; of which the moft remarkable is the fenumgrecumy 
or fenugreek, a native of Montpelier in France. 

Fenugreek is an annual plant, which rifes with a hollow, 
branching, herbaceous ftalk, a foot and a half long, gar- 
nifhed with trifoliate leaves, placed alternately, whofe lobes 
are oblong, oval, indented on their edges, and have broad 
furrowed footftalks. 

Fenugreek feeds have a {trong difagreeable {mell, and ‘an 
unctuous farinaceous tafte accompanied with a flight bitter- 
ifhnefs. The principal ufe of thefe feeds is in cataplafms 
and fomentations, for foftening, maturating, and difcufling 
tumors; and in emollient and carminative glyfters. They 
are an’ ingredient in the o/eum e mucilaginibus of the fhops, 
to which they communicate a confiderable thare of their sh 
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It delights moft in rich, moift, and funmy ‘Trigg | 
places ; yet flourifhes in dry, barren, and fhady places, For, ll 9 
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an accuunt of the mode of cultivating it, fee AcRricwx- 
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HIE. art of meafuring the fides and angles of triangles, 
either plane or: fpherical, whence it is. accordingly 
called either PLane TRicdnometry, or Spuericay Tai- 
GONOMETRY. i 
'‘Urigonametry is an art of the greateft ufe in the mathe- 
matical {ciences, e{pecially in aftronomy, navigation, furvyey- 
ing, dialing, geography, &c. &c. By it we come to know 
the magnitude ot the earth, the planets and ftars, their di- 
ftances,.motions, eclipfes, and almoft all other ufeful arts 
and fciences. Accordingly we find this art has been culti- 
vated from the earlieft ayes of mathematical knowledge. 
Trizonometry, or the refolution of triangles, is founded 
on the mutual proportions which fubfift between the fides 
and angles of triangles; which proportions are known by 
finding the relations between the radius of a circle and cer- 
tain other lines drawn in and about the circle, called cords, 
fines, tangents, and fecants. The ancients, Menelaus, Hippar- 
chus, Ptolemy, &e. performed their trigonometry by means 
of the cords. As to the fines, and the common theorems 


relating to them, they were introduced into trigonometry 


by the Moors or Arabians, from whom this art paffed into 
Europe, with feveral other branches of fcience. The Eu- 
ropeans have introduced, fince the 15th century, the tan- 
gents and fecants, with the theorems relating to them. 

The proportion of the fines, tangents, &c. to their radius, 
is fometimes exprefled in common or natural numbers, which 
conftitute what we call the tab/es of natural fines, tangents, 
and fecants. Sometimes it is exprefled in logarithms, being 
the logarithms of the faid natural fines, tangents, &c. ; and 
thefe conftitute the table of artificial fines, &c. Liaitly, 
{ometimes the proportion is not exprefled in numbers; but 
the feveral fines, tangents, &c. are actually laid down upon 
lines of fcales ; whence the Jine of /ites, of tangents, &c: 

In trigonometry, as angles are meafured by arcs of a 
circle defcribed about the angular point, fo the whole cir- 
cumference of the circle is divided into.a great number of 
p2rts; as 360 degrees, and each degree into 60 minutes, 
and each minute into 60 feconds, &c.; and then any angle 
is faid to confift of fo many degrees, minutes, and feconds, 
as are contained in the arc that mea{ures the angle, or that 
is intercepted between. the legs or fides of the angle. 

Now the fine, tangent, and fecant, &c. of every degree 
and minute, &c. of a quadrant,-are calculated to the radius 
1, and ranged in tables for ule; as allo the logarithms of 
the fame; forming the triangular canon. « And thefe num- 
bers,-fo arranged in tables, form every {pecies of right-angled 
triangles; fo that no fuch triangle can be propofed, but one 
fimilar to it may be there found, by comparifon with which 
the propofed one may be computed by. analogy or propor- 
tion. a : 


PLANE TRIGONOMETRY. 


Tere are ufually three methods of -refolving triangles, 
or the cafes of trigonometry 5 viz. geometrical conftruction, 
arithmetical computation, and inftrumental operation. In 


‘ the 1 method, the triangle in queftion is conftruéted by 


drawing and laying down the feveral parts of their magni- 
tudes given, viz. the fides from a feale of equal parts, and 
the angles from a {cale of cords or other inftrument; then 
the unknown parts are meafured by the fame {cales, and fo 
they become known. 

In the 2d method, having flated the terms of the propor- 
tion according to rule, which terms confift partly of the 


numbers of the given fides, and partly of the fines, &c. of Planes: 
angles taken from the tables, the proportion -is then refolved “="v==™~ 


like all other preportions, in which a 4th term is to be 
found from three given terms, by multiplying the 2d and 3d 
together, and dividing the produ& by the rft. Or, in work. 
ing with the logarithms, adding the logarithm of the 2d 
and 3d terms together, and from the fum fubtraéting the 
logarithm of the rft term ; then the number anfwering to 
the remainder is the 4th term fought. 

To work a cafe inftrumentally, as fuppofe by the loga- 
rithm lines ow one fide of the two foot feales: Extend the 
compafles from the rft term to the 2d or 3d, which hap- 
pens to be of the fame kind with it; then that extent will 
reach from the other term to the 4th. In this operation, 
for the fides of triangles, is ufed the line of numbers (marke 
ed_Num.) ; and for the-angles, the line of fines or tangents 
(marked*fin, and tan.) according as the proportion refpects 
fines or tangents.’ See SEcTor: 

In every cafe of plane triangles there muft be three parts, 
one at leaft of which muft be a fide. And then the diffe. 
rent circumftances, as to the three parts that may be given, 
admit of three cafes or varieties only ; viz. 

1ft, When ‘two of the three parts’ given are a fide and its 
opppofite angle. 2d, When there are given two fides and 
their contained angle. 3d, And, thirdly, when the three 
fides are given. 

' To each of thefe cafes there is‘a particular rule or pros 
portion adapted for refolving it by. 

ift, The Rule for the 1ft Cafe, or that in which, of the 
three parts that‘are given, an angle and its oppofite fide are 
two of them, is this, viz. that the fides are proportional to 
the fines of their oppofite angles ; that is, 


As one fide given 2 
To the fine of its oppofite angle : : 
So is another fide given : 
s To the fine of its oppofite angle. 
Or, 
As the fine of an angle given Z 
To its opsofite fide i's 


So is the fine of another angle given : 
To its -oppofite fide. 
So that, to find an angle, we muft begia the proportion 
with a given fide that is oppofite to a given angle; and ta 


‘find a fide, we muft begin with an’angle oppofite toa given 


fide. 


Example, Suppofe in the triangle BDC (fig. 1.) there be Plate DX7, 


given the fide BC= 106, DB=65, and the angle BCD ot? 
49’ given ; to find the angle BDC obtufe and the fide CD, 
1. Geometrically by Conftruétion. 

Draw the line BC equal to 106, at C make an angle of 
31° 49" by drawing CD, take’65 in your compaffes, and 
with one foot in B lay the other upon the line CD in D3 
draw the line BD, and it ia done; for the angle D will bé 
120° 43’, the angle B 27° 28’, and the fide DC 56.9 as 
was required. 
2. Arithmetically by Logarithms. 


As the fide BD 65 . - log. 1.8i139% 
Is to fine angle C 31° 497 - “ 4 9.72198 
So is the fide-BC 106. a = - 2.02535 
11-74729 
: 1.8126 

To fine angle D 120° 43" . : 


- 


993433: © 
Foe 


57 4 


-Planee 


homey Ad fine ang. C 31°49! 9.72198/Thefnpp. 
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“To find DC, 180.0 . 

59.17 of ang. D. 

120.43 angle D. 
31.49 angle C, 


Js to the ide BD 65 1.81291 
So is fine ang.B27.28 9.66392 
| 11.4768 3 
9-72198 452.32 their fum. 

180.0 
152.32 fum fubt. 


To the fide DC 56:88 1.75485 


; 27.28 angle B. 

Here it may ‘be proper to obferve, that if the given anyle 

‘be obtufe, the angle fought will be acute; but when the 

-given angle is acute, and oppofite to alefler given fide, then 

the required angle is doubtful, whether acute or obtufe ; it 

-ought therefore to be determined before the operation. For 

it is plain the above proportion produces 59°17’ for the re- 

quired angle ; but as it is obtufe, its fupplement-to 180 de- 
grees muft be taken, viz. 120° 43/. 

By Gunter. +» 
‘‘ The extent from 65 to 106 on the line of numbers will 


- geach from 31° 49! to 59° £7'-on the line of fines.” 


adly, “ The extent from 31° 49’ to 27° 28! on the line of 
fines will reach from 65 to 56.88 on the line of numbers.” 
Cast IJ. When there are given two fides and their con- 


~ stained angle, to find the reft, the rule is this: 


As the fum of the two given fides : 

Is to the difference of the fides: : 

So is the tangent of half the fum of the two oppofite 
angles-er cotangent of half the given angle ; 

To tang. of half the diff. of thofe angles. 

Then the half diff. added to the halffum, gives the great- 
er of the two unknown angles; and fubtracted leaves the 
Jefs of the two angles. 

Hence, the angles being now all known, the remaining 
3d fide will be found by the former cafe. 

“ Example: The fide BC = 109, BD = 76 (fig. 2.), and 
the angle CBD 101° 30! given, to find the angle BDC or 
BCD, and the fide CD. 

1. Geometrically by Conftrudiion. 

Draw the line BC 109, and BD, fo as to make an angle 
with BC of 104° 30’, and make BD equal to 76 ; join BC 
and BD with a right line, and it is done; for the angle D 
‘being meafured by the cord of 60°, will be 47° 32's angle C 
30° 58’, and the fide DC 144.8, as was required. 

2. Arithmetically by Logarithms. 

Icg = 109 - 180° oO! 
46 = 46 - IOI 30° 


Side BC 
BD 


33 their diff. 78 30 fum of the ang. 
D and C. 
+ Sum 39 15 then 
To find the angles D and C. 
As the fum of the fides BC and BD = 185 2.26719 
Js to their difference - - 33 1.51851 
So is tang. of the fum-of the anglesC andD 39°15’ 9.91224 


—— 


“Their fum 1 85 


ee 


11.4207 5 
2.26717 


es 


To the tang of } the diff. of the anglesCand D 8°17’ 9.16358 


‘Tovhalf the fum of the angles D and C ~ 39° 15 
Add half the difference of the angles C and D 8 37 
Gives the greater angle D 47 32 
Subtraéted, gives the lefler angle C 30 58 


. : To find DC. - 
As fine angle D 47° 32! ne ie 
Is to the fide BC tog’ e 

So is fine angle B 101° 30! 


9.86786 


12.02862 

9.86786 

To the fide DC required 144.8 - 2.16076 

3. By Gunter. 

ift, The extent from 185 to 33 on the line of numbers will 

reach from 39° 15’ to 8° 17':on the line of tangents. 2dly, 

The extent from angle D 47° 32’ to 78° 30’ {the fupple. 

ment of angle B) on the line of fines, will reach from the 

fide BC 10g to 144.8, the fide DC required, on the line of 
numbers.’” 

Case III. Is when the three fides are given, to find the 
three angles ; and the method of refolving this cafe is, to 
let a perpendicular fall from the greateft angle upon the 
oppofite fide or bafe, dividing it into two fegments, and the 
whole triangle into two {maller right-angled triangles: then 
it will be, ; 

As the bafe or fum of the two ferments : 

Is to the fum of the other two fides 

‘So is the difference of thofe fides . : 
To the difference of the fegments of the bafe. 

"Then half this difference of the two fegments added to 
the half fum, or half the bafe, gives the greater fegment, 
and fubtra@ted cives the lefs. Hence, in each of the two 
right-angled triangles} there are given the hypothenule, and 
the bafe, befides the right angle, to find the other angles 
by the firft cafe. 

Example. ‘The fides BC (fig. 3.) =105, BD=8s5, and 
CD= 50, given to find the angles BDC, BCD, or CBD. 


4 1. Geometrically by Conftrudtion. 

Draw the line BC equal to 105, take CD 50 in your 
compafles, and with one foot in C defcribe an arch; then 
take BD 85 in your compafles, and with one foot in 
B cut the former arch in D, join BD and DC, and it is 
done; for the angle B, being meafured, will be found 28° 
4', angle C 53° 7’, which being added together, is 81° 11's 
their fum fubtraéted from 180, leaves angle D 98° 49 as 
was required. 

2 Arithmetically by Logarithms. 

The two fhorteft fides are BD (=85) and CD (= 50), 
the fum of which is 135, and their difference 35. The feg- 
ments of the bafe BC are found in this manner : 

As the fide BC = 105 log. 2.02119 
Is to the fum of the fides BD & DC =135_ _, 2.13033 
So is their difference at ae 1.54407 
To the difference.of the fee. of BC = 45 1.65325 
Thus the {um and difference of the fegments of the bafe BC 
being known, we have only to add half this fum = 527 to 
half the difference = 222, and we fhall obtain the greater 
fegment, which is = 75 ; which fubtraéted from 105, gives 
30 =the {maller fegment. Then 

To find the angle BDA. 
As the hypothenufe BD 85 
Ts to radius 
So is the greater fegment 75 1.87506 
T'o the fum of the angle BDA = 9.94564 
The angle BDA therefore is equal to 61° 56’ 

Let us now Sind the angle ADC, which is done thus. . 
As the hypothenufe DC = 50 log. 1.69897 
Isto radius 10.00000 
So is the fmaller fegment L.A7712 
To the fine of ADC 9.77815 
The angle ADC therefore is and the 
whole angle BDC = 98° 49’. 

6 To 


log. 1.92942 


10.00000 


30 


equal to 36° 53’, 
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To find the angle at B, we have only to fubtra& the angle arc BF, BC reprefents the tangent of that arc, ot of the Spherical. 


Plone. 


thenufe. 


BDA (=61° 56’) from 90%, and the rem. 28° 4! is the 
angle fought. he angle at C is equal to 53° 7/. 
3. By Gunter, 


1, ‘ The extent from 105 to 135, will reach from 35 to. 


45 on the line of numbers.’ 2d/y, ‘The extent from 85 


‘to 75, 0n the line of numbers, will reach from radius to 61° 


56’, the angle BDA on the line of fines.” 3d/y, ‘ The 
extent from 50 to 30 on the line of numbers, will reach 
from radiug to angle ADC 36° $3! on the line of fines.” 
The foreroing three cafes include all the varieties of 
plane triangles that can happen, both of right and oblique- 
angled triangles. But befides thefe, there are fome other 
theorems that are ufeful upon many occafions, or fuited to 
fome particular forms of triangles, which are often more 
expeditious in ufe than the foregoing general ones; one 


of which, for right-angled triangles, as the cafe for which it _ 


ferves fo often occurs, may be here inferted, and is as follows. 
Case IV.When, in aright-angled triangle, there are given 

the angles and one leg, to find the other leg, or the hypo- 

Then it will, 

As radius: 

To given leg AB ie 

So tang. adjacent the angle A : 

‘To the oppofiteleg BC, and :.: 

So fec. of fame angle A. 3 


To hypot. AC ; 
Example. 1n the triangle ABC (fig. 4.), right-angled 
at B, 
Given the leg AB = 162 ie 
‘and the angle A cas. Qe. al ABP t speed ag 
confeg. the angle C = 36 52 12 x 


1. Geometrically. —Draw the leg AB=162 : Ere& the 
indefinite. perpendicular BC: Make the angle A.= 53°3, 
and the fide AC will cut BC in C, and form the triangle 
ABC. Then, by meafuring, there will be: found AC = 
270,and BC= 216. ; 

2. Arithmetically. 


Asradius. = 10 - - log. ro*e090000 
To ABs) ee eG - 4 2°2095150 
So tang: A = 53° 9 48% - 10°1 249372: 
To BC == 216 ° - 2°3344522 
So'fec. A.) Ss ga? 9" nBt = - 10°2218477 
To AC - = 270° a - 2°4313627 


ee 


3.. By Gunter. 
Extend the compaffes from 45° at the end of the tan- 


gents (the radius) to the tangent of 53°45; then that extent 


will reach, on the line of numbers, from 162 to 216, for 


BC. Again, extend the compaffes from 36° 52/ to go on 


the fines; then that extent will reach, on the line of num- 
bers, from 162 to 270 for AC. - 
Note, ‘Another method, by making every. fide radius, is 
often added by the authors on trigonometry, which is thus : 
The given right-angled triangle being ABC, make firft 
the hypothenufe AC radius, that.is, with the extent of A 


as a radius, and each of the centres.A and C, defcribe arcs CD- 
‘and AE (fig. 5.) .; then it is evident that each leg will re- 


prefent the fine of tts oppofite angle, viz. the‘leg BC the fine 
of the arc CD or of the angle A, andthe leg AB the fine 
of the arc AE or of the angle C. Again, making either 
leg radius, the other leg will reprefent the tangent of its 
oppolite angle, and the hypothenufe the fecant of the fame 
angle ; thus, with radius AB and centre.A defcribing the. 


angle A, and the hypothenufe AC the fecant of the fame ; 
or with the radius BC and centre C defcribing the arc 
BG, the other leg AB is the tangent of that arc BG or 
of the angle C,. and the hypothenufe CA: the fecant of the 
fame. 

And then the general rule for all thefe cafes-is this, wiz. 
that the fides bear to each other the fame proportions as the 
parts or things which they reprefent. And this is called: 
making every fide radius. 


SPHERICAL TRIGONOMETRY. 


SpHEericAL TRriGonometry is the art whereby, from: 
three given parts of a {pherical triangle, we difcover the 
reft ; and, like plane trigonometry, is either right-angled or 
oblique angled. But before: we give the analogies for the: . 
folution of the feveral cafes. in either, it will be proper to- 
premife the following theorems : 

Tueorem I. In all right-angled fpherical triangles, the: 


-dign of the hypothenufe: radius ;: fine of a leg: fine of its. 


oppofite angle. And the fine of a leg : radius: : tangent 
of the other leg: tangent of its oppofite angle. 

Demonfiration. Wet EDAFG (ibid. fiz. 6.) reprefent: 
the eighth part of a fphere, where the quadrantal planes- 
EDFG, EDBC, are both perpendicular to the quadrantal 
plane ADFB ; and the quadrantal plane ADGC is per- 
pendicular to: the plane EDFG; and the {pherical triangle 
ABC is right-angled at B, where CA: is-the hypothenufe,. 
and BA, BE, are the legs. 

To the arches GF, CB, dtaw the tangents HF, OB,. 
and the fines GM, CI, on the radi DF, DB; alfo draw 
BL the fine of the arch AB, and CK the fine of AC =. 
and then join LK. and OL. Now HF, OB, GM, CI, are 
all perpendicular to the plane ADFB.. And HD, GK,. 
OL, lie all in the fame plane ADGC. Alfo FD, IK, BL,. 
lie all im: the fame plane ADGC. ‘Therefore the rightl- 
angled triangles HFD, CIK, ODL, having. the equa-- 
angles HDF, CKI, OLB, are fimilar. And CK :.DG::. 
Cl: GM; that is,.as- the fine of the hypothenufe : rad. :-: 
fine of a leg: fine of its oppofite angle.. For GM is the fine 


of the arc GF, which meafures the angle CAB. Alfo, LB :- 


DF :: BO: FH; that is, as the fine of a leg :. radius: : 
tangent. of the other leg.:.tangeut of its-oppofite: angle. 

Hence it: follows, that the: fines of: the angles of any~ 
oblique {pherical triangle ACD (fig. 7.) are.to one another,.- 
directly, as the fines of the oppofite fides. Hence ir alfo 
follows, that, in right-angled {pherical triangles, having the: 
fame. perpendicular, the fines of the. bafes will be to each» 
other, inverfely, as: the tangents of the “angles. at the bafes,. 

Tueorem.II. In any right-angled {pherical’ triangle- 
ABC (fig. 8.) it will be, As radius is to the co-fine of one - 
leg, fo is the co-fine.of the other leg to the co-fine of the- 
hypothenule. ff 
_ Hence, if- two’ right-angled” fpherical: triangles. ABC, . 
CBD (fig. 7.) have the fame perpendicular BC, the co-fines - 
of their hypothenufes will be.to each other, directly, as the: 
co-fines of their bafes. 

Treorem-IiL. In any: fpherical triangle it:will be, As» 
radius is to the fine of. either.angle, fo is:the.co-fine of the 
adjacent leg to the co-fine of the opvofite angle. 

Henee, in right-angled {pherical triangles, having the: 
fame-perpendicular, the co-fines of the. angles at the bafe- 
will be to each other, direftly, as the fines of the vertical: 
angles. 

Trueorem IV, In any right-angled fpherical. triangle- 


ize 
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Splericel. it will be, As radius -is to the co-fine of the hypothenufe, 

Vv ~~ fo is the tangent of either angle to the co-tangent of the 
- other angle. 

“As the fum of the fines of two unequal arches is to their 
difference, fo is the tangent: of half the fum of thofe arches 
to the tangent of half their difference: and as the fum of 
the co-fines is ‘to their difference, fo is the co-tangent: of 
half the fum.of the arches to the tangent of half the dif- 
erence of the fame arches. . 

Turorrem V. In any {pherical triangle ABC (fig. 9 and 
40.) it willbe, As the co-tangent of half ‘the fum of half 
- their difference, fois the co-tangent of half the -bafe to the 

tangent of the diftance (DE) of the perpendicular from the 
middle of ‘the bafe. 

‘Since the laft proportion; by permutation, becomes co- 


AC+ BC AC=-BC, 
——E— co-tang. AE 3: tang. 5 TT tang: 


~ 


~~ 


tang. 


DE, and as the tangents of any 
‘as their co-tangents ; it follows, therefore, that tang. AE: Zan 
AC+ BC Cl Beem 313. 
. 33 tang.- ores tang. DE; or, that 

‘the tangént of ‘half thé bafe is to the tangent of half the fum 

‘of the fides, as the tangent of half the difference of the fides 

to the tangent of the diltance of the perpendicular from the 
“middle of the bafe. ; 


OM ETRY. 
rtwavatches are, inverfely, Spheeleat, d 
nena mean 


‘tang. 


Turorem VI. In any fpherical triangle ABC (fig. 9.) 
it will be, As the co-tangent of half the fum of the angles 
at the bafe is ta the tangent of half their difference, fo is the 
tangent of half the vertical angle to the tangent of the angle 
which the perpendicular CD makes with the line CF bifec- 

ting the vertical angle. 


~The Solution of the Caszs of righteangled {pherical Triangles, (fig. 8.), 


Given Sought 


: | Cafe | 


Solution 


The hyp. AC and 
one angle A 


| ‘Lhe oppolite leg As radius : fine hyp. AC: ; fine A; fine 
| BC BC (by the former part of theor. 1.) ; 


‘ The hyp. AC and 
| one angle A 
The hyp. AC and | The other angle 
3 | ~one angle A Cc 
The hyp. AC and 
+7 | one leg AB 


| ‘The adjacent leg 
AB 


The other leg 
te: 


The hyp. AC and | The oppofite an- 
5 one leg AB gle C 
6 The hyp. AC and | The adjacent an- 
| one leg AB gle A 
One leg AB andthe {+ The other leg 
7 | adjacent angle A | BC 
8 | One leg ABand the { The oppoiite an- 
adjacent angle A gle C 
One leg AB and the The hyp. 
adjacent angle A AC 
ro | One leg BC and the | The other leg 
j oppofite angle A AB 
rr | One leg BC and the | ‘The adjacent an- 
oppofite angle A gle C 
One leg BC and the ‘The hyp. 
% oppofite angle A | AC 
: | Both legs | ‘The hyp. 
3 |, ABand BC AC 
Both legs An angle, fuppoie 
| AB and BC A 
Both angles A leg, fuppole 
tS | A and C | al 
Both angles The hyp. 
oli eae | | AC” 
Note, 


‘ 


As radius : co-fine of A :: tang. AC.: 
| tang. AB (by the latter part of-theor. 1.) 

As radius : co-fine of AC: 
| tang.C (by theorem 4.) 
As co-fine AB : radius : : 
co-fine BC (by theorem 2.) 
j As fine AC : radius: : fine AB: fine C 
(by the former part of theorem 1.) 
As tang. AC: tang. AB : ; radius = co- 
fine A (by theorem 1.) 
As radius : fine AB; : tangent A 
gent BC (by theorem 4.) 
As radius : fine A: :-co-fine of AB: co-- 
fine of C (by theorem 3.) 
As co-fine of A: radius.:: tang. AB: 
tang. AC (by theorem 1.) 
As tang. A: tang. BC :: radius : fine 
| AB (by theorem 4.) 
As co-fine BC: radius :: co-fine of A : 
fine C (by theorem 3.) 
As fine A-: fine BC :: radius: fine AC 
| (by theorem 1.) ' 
As radius : co-fine AB : : co-fine BC : co- 
fine AC {by theorem 2.) 
As fine AB: radius: ; tang. BC : tang. 
A {by theorem 4.) 
As fine A: co-fine C:: radius: co-line 
AB (by theorem 3.) 
As tang. A; co-tang. C :: randius : co- 
| fne AC (by theorem 4.) 


: tang. A: co- 


co-fine AC: 


: tan- } 


| 4 & 
The roth, 11th, and 12th cafes are ambiguous ; fince it cannot. be determined by th 
data, whether A; B, C, and AC, be greater or lefs than 90 degrees each. 


Cafe 


pherical. 


utton’s 


TRIGONOMETRY. 


Cafe 


Given | 
Two fides AC, BC, 
and an angle A oppo- 


Sought | 


The angle B 
oppofite to 


and an angle oppofite AB 


to one of them | 


a 


Two fides AC, AB, 


The following propofitions and remarks, concerning fphe- 
rical triangles (fele€&ted and communicated to Dr Hutton 
fathemati- by the reverend Nevil Mafkelyne, D, D. Aftronomer Royal, 
¢ Diction FR, §. ), will alfe render the calculation of them per{pi- 

‘ cuous, and free from ambiguity. 

1. A {pherical triangle is equilateral, ifofcelar, or fealene, 
according as it has its three angles all equal, or two of them 
or or all three unequal ; and wice ver/a. 

‘The greateft fide is always oppofite the greateft angle, 
pa ‘the fmalleft fide oppofite the {malleft angle. 

3. Any two fides taken together are greater than the 
third. 

Vou. XVILL Part I. 


As fine BC : 
Note, this cafe is ambiguous whieh BCG is lefs than AC; 


and (by shear. 2.) as co-fine AC : co-fine BC: 
:co-fine BD. Note,’ this and the laft cafe are both ambi. 

guous when the firft is fo. 

The other fide | As rad.: 

whenéee AD is alfo known ; ; then (by theor. 2.) as co-fine 

AD :co-fine BD: 


4 and the included BC 
angleA 
Two fides AC, AB, Either ot the | As rad. 
5 and the included other angles, 
angle A fuppofe B AD: 


ting the vertical angles; whence ACD is alfo known : 
| (by theorem 5.) tang. A : co-tang. ACD: : rad. co-fine 
AC. 


The Solution of the Caszs of oblique fpherical Triangles, (fig. 9 and 10.) 


2. 


Solution 


fine A: : fine AC: fine B (by theorem 1.) 


| fite to one of them. | the other | fince it cannot be determined from the data whether B he 
acute or obtufe. 
Two fides AC, BC, ‘The included | Upon AB produced (if need be) let fall the porpecdinest a 
and an angle A oppo- angle ACB 4 CD; then (by theorem 4.) rad. : co-fine AC:: tang. A: 
2 | fite to one of them co- tang. ACD; but (by theorem. 1; ) as tang. BC : tans, 
| AC :: cofine ACD: co-fine BCD. Whence ACB=ACD 
| | oh BCD i is known. 
‘Two fides AC, BC, The other fide | As rad. : co-fine A: > tang. AC: tang. AD (by theor. 1) 


:co-fine AD 


co-fine A’: : tang. AC; tang. AB (by theor. 1.) 


: co-fine AC : eo-fine BC. 


: co-fine A:: tang. AC: tang, AD (by theor. 1°) 


whence BD is known ; then (by theor.. 4.) a8 ine BD : fine 


: tane. A: tang. B 


‘Two angles A, ACB, ; Theother angle | As rad. : co-fine AB >: tang. A: co-tang. ACD (by theo- 
6 and the ide AC | B rem 4.) whence BCD is alfo known; then (by theor. 3.) 
betwixt them as fine ACD: fine BCD : : co-fine As co-fine B. 
Two angles A, ACB, j Either of the | As rad. : co-line AC :: tang. A :co-tang. ACD (by theo- 
7 | aud tne file AC other fides, rem 4.) whence BCD is alfo known: then, as co-fine. BCD 
betwixt them fuppofe BC : co-fine ACD :: tang. AC: tang. BC (by theor. 1.) 
Two anales A, B, and | The fide BC | As fine B: fine AC:: fine A: fine BC (by theorem 1.) 
8 a fide AC eppofite to oppofite the 
one of them other | 
Two angles A, B, and {| The fide AB | As rad.: co-fine A :: tang. AC: tang. AD (by theor. 1.) 
9 | afide AC oppofite to | betwixt them | andas:tang. B: tang. A:: fine AD : fine BD (by theo. 
one of them rem 4.) whence AB is alfo known, 
Two angles A, B, and | The other angle | c\s rad. : co-fine AC: : tang. A: co-tang. ACD (by theo- 
to ©| a fide AC oppofite to ACB | rem 4.) and as co-fine A : co-fine B: : fine ACD: fine BCD 
one of them (by theor. 3.) whence ACB is alfo known. 


of the angle included by the perpendicular and a line bifec- 


then | 


All the three fides An angle, : AC+ BC AC—BC 
AB, AC, and BC fuppofe A | As tang. AB : tang. vs tang. : tang. 
. DE, the diftance of the sel disicatyt from the middle of 
| the bafe (by theorem 6. ) whence AD is known: then, as 
| tanec. AC: tang. AD:: rad. : co-fine A (by theor. 1.) 
All the three angles | A ar! repel’ see 2a ABC—A Bee 
A, B, and ACB | As co-tang. : tang. > :: tang. stan. 
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4. Tf the three angles are all acute, ot all right, or all * 


obtufe ; ; the three fides will be, accordingly, all lefs than 
go’, or equal to go’, or greater than 90° ; and vice ver/a. 


5. If from the three angles A, B, C, ofa triangle ABC, 


as poles, there be defcribed, upon the furface of the fphere,. 


three arches of a great circle DE, DF, FE, forming by 
their interfeCtions a new {pherical triangle DEF; 
of the new triangle will be the fupplement ae the angle 
at its pole; and each angle of the {ame triangle will be 
the fupplement of the fide oppofite to it in the triangle ABC. 
6. In any triangle ABC, or AJC, right-angled in A, 1f, 
The angles at the hypothenufe fgg always of the fame kind 
4 as 


Fig. Ih 


each fide — 


Fig. 3%, 
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as their oppofite fides; 2d/y, The hypothenufe is lefs or 
greater than a quadrant, according as the fides including the 
right angle are of the fame or different kinds ; that is to fay, 
according as thefe fame fides are either both acute or both ob- 
tufe, or 2s one is acute and the other obtufe. And vice ver/a, 


1, The fides including the right angle are always of the fame 
kind as their oppofite angles: 2dly, ‘The fides including the 
right angle will be of tue fame or different kinds, according 
as the hypothenule is le{s or more than 90°; but one at leaf 
of them will be of 90°, if the hypothenufe is fo, 


ee I 


3 WER Fes | 
TRIHILAT ZZ, from tres “three,’’and hilum ‘an external 


mark on the feed ;” the name of the 23d clafs in Linnzus’s 
Fragments of a Natural Method ; confifting of plants with 
three feeds, which are marked with an external cicatrix or 
fcar, where they are faftened within the fruit. See Bo- 
vTany, Sef. 6. 

TRIM, implies in general the ftate or difpofition by 
which a fhip is beft calculated for the feveral purpofes of 
navigation, 

Thus the trim of the hold denotes the moft convenient 
and proper arranzement of the various materials contained 
therein relatively to the fhip’s motion or ftability at fea. 
‘The. trim of the mafts and fails is alfo their moft appofite 
fituation with regard to the conftru€tion of the fhip and 
the effort of the wind upon her fails. See SEAMANSHIP. 

TRINGA, Sanppiper ; a genus of birds belonging to 
the order of gral/e. The bill is fomewhat tapering, and of 
the length of the head ; the noftrils are {mall; the toes are 
four in number and divided, the hind toe being frequently 
raifed from the ground. According to Dr Latham there 
are 45 fpecies, of which 18 are Britifh. We fhall defcribe 
fome of the moft remarkable. . 

1. Vanellus, \apwing, or tewit, is diftinzuifhed by having 
the bill, crown of the head, creft, and throat, of a black co- 
Jour ; there is-alfo.a black line under each eye; the back 
is of a purplifh green; the wings and tail are black and 
white, and the legs red: the weight is 8 ounces and the 
fength 13 inches. It lays four eggs, making a flight neft 
with a few bents. ‘I'he eggs have an olive caft, and are 
fpotted with black. . ‘The young, as foon as hatched, run 
hke chickens: the parents fhow remarkable folicitude for 
them, flying with great anxiety and clamour near them, 
ftriking at either men or dozs that approach, and often 
fluttering along the ground like a wounded bird, to aconfider- 
able diftance from their neft, to delude their purfners ; and 
to aid the deceit, they become more clamorous when moft re- 
mote from it : the eggs are held in great efteem for their deli- 
eacy, and are fold by the Lendon poulterers for three fhillings 
the dozen. In winter, lapwings join in vaft flocks; but 
at that feafon are very wild: their fiefh is very good, their 
food being infeG@s and worms. During October and No. 
vember, they are taken in the fens in nets, in the fame man- 
-ner that ruffs are; but are not preferved for fattening, be- 
ing killed as foon as caught. 

2. Pugnax. 'The male of this fpecies is called ruff, and 
the female reeve. The name ruffis given to the males be- 
caufe they are furnifhed with very long feathers, ftanding 
out in a remarkable manner, not unlike the ruff worn by 
our anceftors. The ruff is of as many different colours as 
there are males; but in general it is barred with black ; the 

«weight is fix or feven ounces; the length, one foot. The 
female, or reeve, has no ruff ; the common colour is brown ; 
the feathers are edged with a very pale colour; the breaft 
and belly white. Its weight is about four ounces. 

Thefe birds apnear in the fens in the earliefl fpring, and 
Gifappear about Michaelmas. ‘The reeves lay four eggs in 


Ab BRE S| 


a tuft of grafs, the firft week in May, and fit about a month, 
The eggs are white, marked with large rufty fpots. Fowlers 
avoid in general the taking of the females; not only be- 
caufe they are f{maller than the males, but that they may be 
left to breed. 

Soon after their arrival, the males begin to hill, that is, 
to colle& on fome dry bank near a fplafh of water, in expec- 
tation of the females, who refort to them. Each male keeps 
poffeffion of a {mall piece of ground, which it runs round 
till the grafs is worn quite away, and nothing but a naked 
circle is left. When a female lights, the ruffs immediately 
fall to fighting. It is a vulzar error, that ruffs mutt be fed 
in the dark left they fhould deftroy each other by fighting on 
admiffion of light. The truth is, every bird takes its fland 
in the room as it would in the open fen. If another in- 
vades its circle, an attack is made, and a battle enfues. 
They make ufe of the fame ation in fighting as a cock, 
place their bills to the ground and fpread their ruffs. Mr 
Pennant fays, he has fet a whole room-full a-fighting, by 
makinz them move their ftations; and after quitting the 
place, by peeping through a crevice, feen them refume their 
circles and grow pacific. 

When a fowler difcovers one of thofe hills, he places his 
net over night, which is of the fame kind as thofe that 
are called clap or day nets ; only it is generally fingle, and 
is about 14 yards long and four broad. The fowler reforts 
to his ftand at day-break, at the diftance of one, two, three, 
or four hundred yards from tke nets, according to the time 
of the feafon ; for the later it is, the fhyer the birds grow. 
He then makes his firft pull, taking fuch birds as he finds 
within reach: after that he places his ftuffed birds or ftales to 
entice thofe that are continually traverfing the fen. When 
the fiales are fet, feldom more than two or three are taken 
at atime. A fowler will take 40 or 50 dozen in a feafon. 
—Thefe birds are found-in Lincolnfhire, the ifle of Ely, 
and in the Eaft Riding of York. ‘They vifit a place called 
Martin. Mere m Lancafhire the latter end of March or begin- 
ninz of April; but do not continue there above three weeks ; 
where they are taken in nets, and fattened for the table with 
bread and milk, hempfeed, and fometimes boiled ‘wheat ; 
but if expedition is required, fugar is-added, which. will 
make them in a fortnight’s time a lump of fat: they then 
fell for two fhillings or halfa crown a-piece: They are dref- 
fed like the woodcock, with their inteftines ; and when kil- 
led at the critical time, fay the Epicures, are the moft de- 
licious of all morfels. 

3. Canutus, or knot, has the forehead, chin, and lower 
part of the neck, brown, inclining to afh-colour ; the back. 
aud f{capulars deep brown, edged with afa.colour; the co- 
verts of the wings white, the edges of the lower order deeply 
fo, forming a white bar ; the breaft, fides, and belly white, 
the two firft ftreaked with brown; the coverts of the tail, 
marked with white and dufky fpots alternately ; the tail 
afh colouréd, the outmoft feather on each fide white; the 
legs of a bluifh grey ;'and the toes, as a {pecial mark, di- 
vided to the very bottom; the weight four ounces and a: 
2 half.— 
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half.--Thefe birde, when fattened, are preferred by fome 


‘to the ruffs themfelves.. They are taken in’ great numbers 
-on the coalts of Lincolnfhire, in nets fuch as are employed in 


taking ruffs; with two or three dozens of ftales of wood 
painted like the birds, placed within ; 14 dozens have been 
taken at once. ‘Their feafon is from the beginning of 
Auguft to that of November. They difappear with the frit 
frofs. Camden fays they derive their name from king Ca- 
nute, Knute, or Knout, as he is fometimes called ; probably 
becaufe they were a favourite difh with that monarch. We 
know that he kept the- feaft of the purification of the Vir- 
gin Mary with great pomp and magnificence at Ely ; and 
this being une of the fen-birds, it is not unlikely but he met 
with it there. 

4. "Whe hypoleucos, or common fandpiper, except in pair. 
ing time, is a folitary bird: it ie never found near the fea, 
but frequents rivers, lakes, and other frefh waters. Its head 
is brown, ftreaked with downward black lines; the neck 
an obfcure afh-celour; the back and coverts of the wings 
brown, mixed with a glofly green, elegantly marked with 
tranfverfe dufky lines; the breaft and belly are of a pure 
white ; the quill-feathers and the middle feathers of the tail 
are brown; the legs of a dull pale green. 

5. Uhe afpina, or dunling fandpiper, is at once diftin- 
guithed from the others by the fingularity of its colours. 
The back, head, and upper part of the neck, are ferru- 
ginous, marked with large black {pots ; the lower part of 
the neck white, marked with fhort dufky ftreaks ; the co- 
verts of the wings afh-colour; the belly white, marked with 


Jarge black {pots, or with a black crefcent pointing towards 


the thighs; the tail 1s ath-coloured ; legs black ; toes di- 
vided to their origin. In fize it is fuperior to that of a 
lark. ‘hefe birds are found on our fea-coafts; buc may 
be reckoned among the more rare kinds. They lay tour 
egys of a dirty white colour, blotched with brown round 
the thicker end, and marked with a few {mall {pots of the 
fame colour on the fmaller end. ‘They are common on the 
Yorkshire coafts, and efteemed a great delicacy. 

6. The cinclus, purre, or ftint, is in length. 7 inches ; 
the’ head and hind part of the neck are afh-coloured, mark- 
ed with dufky lines; a white ftroke divides the bill 
and eyes; the back is of a brownifh afh-colour; the breaft 
and belly white; the coverts of the wings and tail a 
daik brown, edged with light afh-colour or white 5 the up- 
per part of the quill-feathers dufky, the lower white ; the 
legs of a dufky green; the toes divided to their origin. 
The bill an inch and a half tong, flender, and black ; irides 
dufky.—'Uhefe birds come in prodigious flocks on our fea- 
coafts during the winter : in their flight they perform their 
evolutions with great regularity ; appearing like a white 
ora dufky cloud, as they turn their backs or their breaits 
towards you. They leave our fhores in {pring, and retire 
to fome unknown place to breed. ‘They were formerly a 
well known difh at our tables. —' 

TRINIDAD, an ifland in the gulf of Mexico, feparated 
from New Andalufia, in Terra Firma, by a ftrait, about 
three miles over. The foil is fruitful, producing fugar, 
cotton, Indian corn, fine tobacco, and fruits; but the air 
is unhealthy. It was taken by Sir Walter Raleigh in 1595; 
and by the French in 1676, who plundered the ifland and 
then left it. It is about 62 miles in length, and 45 in 
breadth ; and was difcovered by Chriftopher Columbus in 
1498. There is a bituminous lake in this ifland; for an 
account of which, fee the article Perroveum, p- 252. 
note B. 

TRINITARIANS, thofe who believe in the Trinity 3 
thofe who do not believe therein being called dntitrini- 
Sarians. 
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‘THrorocy. n° 61. 

Teuitr-Houfe. See Lonnon, n° 49. 

Trinitr-Sunday, a feltival obferved on the Sunday next 
after Whitfunday, in honour of the holy Trinity. The 
obfervation of this fettival was firft enjoined in the council 
of Arles, anno 1260. 

'CRINOBANTES, (anc. geog.) a people of Britain, 
fuppofed to have occupied Middlefex and Effex. 

TRIO, in mufic, a part of a concert wherein three per= 
fons fing ; or, more properly, a mufical compofition confitt- 
ing of three parts. ong 

TRIPHTHONG, in grammar, an affemblage or con- 
courfe of three vowels in one fyllable; as que. 

TRIPLE, in mufic, is one of the fpecies of meafure or 
time. See Music. 

TRIPOD, in antiquity, a famed facred feat or ftool, 
fupported by three feet, whereon the priefts and fybils were 
placed to render oracles. It was on the tripod that the 
gods were faid to infpire the Pythias with that divine fury 
and enthufiafm wherewith they were feized at the delivery 
of their predictions. 

TRIPOLI, a country of Africa, in Barbary; bounded 
on the north by the Mediterranean fea; on the fouth, by 
the country of the Beriberies; on the weit, by the king- 
dom of unis, Biledulgerid, and a territory of the Gadamis ; | 
and on the eaft, by Egypt. It is about 925 miles along 
the fea coaft; but the breadth is various. Some parts of 
it are pretty fruitful; but that towards Egypt is a fandy 
defert. It had the title of a Aingdom ; but is now a repu, 
blic, governed by adey. He is not abfolute, for a ‘Turkifh 
bathaw refides here, who receives his authority from the 
grand feignior, and has a power of controling the dey, and 
levying taxes on the people. The dey is elected by the 
foldiers, who make no fcruple of depofing him when they 
pleate. 

Tripour, a confiderable town of Africa, and capitel of 
a republic of the fame name in Barbary, and under protec. 
tion of the grand feignior, with a caftle and a fort. It is 
pretty large, and the inhabitants are noted pirates. It was 
taken byCharles V. who fettled the knights of Malta 
there ; but they were driven away by the Turks in 1551. 
It was formerly very flourifhing ; and has now fome trade 
in ftuffs, faffron, corn, oil, wool, dates, oftrich feathers, and 
fkins: but they make more of the Chriftian flaves which 
they take at fea; for they either fet high ranfoms upoa 
them, or make them perform all forts of work. It is feated 
on the coaft of the Mediterranean, in a fandy foil, and fur- 
rounded by a wall, ftrengthened by other fortifications. E, 
Long. 13. 12. N. Lat. 32. 34. 

Tripout, called Zripolis of Syria, to diftinguifh it from 
Tripoli in Barbary, received its name from its being an- 
ciently formed of three cities at a {mall diftance from each 
other, one of which belonged to the Aradians, or ancient 
kingdom of Arad, the fecond to the Sidonians, and the 
third to the ‘I'yrians, perhaps as a common mart to thote 
maritime powers. ‘fhe prefent town of T'ripoli is built at 
the diftance of a mile and a half from the other, upon the 
declivity of a hill facing the fea, in 34° 20! north latitude, 
and in 35° 50’ eaft longitude from Greenwich. It is fur- 
rounded with walls, fortified with feven high {tron towers, 
and a caille, all of Gothic archite&ture ; but the ftrcets are 
narrow, and the houfts low. ‘The city contains about 8oco 
houfes, and near 60,000 inhabitants, contifling of 'Tuiks, 
Chriftians, and Jews. The bafha, or pacha, who refices in 


the caftle, where their is a yarrifon of 200 janizaries, :0- 
erng the adjacent territory, in which there is plenty o: fruit, ~ 
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TRINITY, in theology, the incffable myflery of three Tiinity 
perfons in one God; Father, Son, and Holy Spuit. See Tripotk 


Tripoli 
i 
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and a great number of mulberry-trees, which enable the in- 
habitants to carry on a filk manufa€ture, from which they 
draw confiderable profit. 

All the environs of Tripoli are laid out in orchards, where 
the mopal grows fpontaneoufly, and the white-mulberry is 
cultivated for the flk-worm ; the pomegranate, orange, and 
lemon trees for their fruit, which is here very fine. ‘Fhe 
country, though delightful to the eye, is unhealthy ; from 
July to September, epidemic fevers, like thofe of Scande- 
roon and Cyprus, prevail, and are principally caufed by the 
artificial inundations made for the purpole of watering the 
mulberry trees, to enable them to throw out their fecond 
leaves, and from a want of free circulation of air, the city 
being open only to the weitward. 

‘Tripotr, a genus of argillaceous earth, much ufed in the 
polifhing of metals. It has its name from Tripoli in Bar- 
bary, trom whence it was formerly brought to us, and has 
the following properties: 41. It does not effervefee with 
any of the acids. 2. It hardens in the fire; and by a con- 
fiderable heat, its furface becomes vitrified. 3. Every kind 
of it, excepting that found in Enyland, becomes red by 
calcination. 4. It is fufble by mixture with calcareous 
earth, as well as by means of borax and microcofmic falt: 
5. Generally no falt can be extraGted by wathinz, though 
fometimes the marine and vitriolic acid may be extracted by 
diftillation. 6. When crude it imbibes water, but is not 
. diffaftble in it. 7. It taftes like common chalk, and feels 
fandy between the teeth, though no fand can by any means 

be extracted from it. 

Tripoli is found of two different kinds: 1. Solid, and of 
@ rough texture ; brown, yellowifh, and fpotted like marble. 

2. Friable and compaét; granulated, brown, or yellowith ; 
this laft being the kind met with in Eneland. This laf 
kind has alfo been found in Scotland; but the rotten ftone 
found in Derbythire, and: likewife much ufed in polithing, 
is quite another fubftance. According to Ferber, the rot- 
ten ftone is tripoli mixed with a calcareous earth. In the 
memoirs of the academy at Paris, for 1766, it is afferted, 
that tripoli isa volcanic produ. In proof of this, we 
are there informed, that a Coal-mine at St Eftienne having 
accidentally taken fire, and the fire having extended to fome 
beds of fchiftus and bitumen, tripoli was found in the burnt 
parts pf the flrata, but nowhere elfe. Croriftedt is of opi- 
nion, that 100 parts of it contain go of fliceous earth, 7 
of argill, and 3 of iron; but the red fort probably contains 
more iron. 

TRIPTOLEMUS, laws of See Mysrertes, n° 74. 

TRIQUETROUS, among botanifts, expreffes a fruit 
or leaf that has three fides or faces all flat, 

TRIREMIS, in antiquity, a galley with three ranks of 
oars ona fide. 

TRISMEGISTUS, an epithet or furname given to one 
of the two Hermefes. See THorn. 

TRISMUS, the tocxep jaw. See Menrcing, n° 280. 

TRISSYLLABLE, in grammar, a word confifting of 
three fyllables. 

TRITICUM, wear, in botany: A genus of plants 
belonging to the clafs of triandria, and order of digynia ; and 
im the natural fyftem ranging under the 4th order, Gramina. 
"The calyx is bivalve, folitary, and generally containinz three 
florets ; the corolla is bivalve, one valve being bluntifh, the 
other acute. ‘There are 15 fpecies; the e/fivum, fummer 
or {pring wheat; hybernum, winter Lammas, or common wheat; 
compofitum, turgidum, or cone-wheat 3 polonium, or Polith 
wheat ; /pelta,or{pelt. wheat ; monococcum, orone- grained wheat; 
profratum, or trailing wheat-grafs; pumi/um, or dwarf wheat- 
grafs; gunceum, or ruth wheat-grafs ; repens, or couch-grafs; 
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tenellum, ox tender wheat-grafs; maritimum, or fea wheat- Triticun 
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grafs 5 unilateral, or {piked fea-wheat; unzoloides, or linear 
ipiked wheat-grals.—Of what country the firft fix f{pecies 
are natives, cannot now be determined: the proftratum is 
a native of Siberia; the junceum, repens, unilaterale, ‘and 
maritimum, are natives of Britain; the tenellum is a na- 
tive of Spain; and the unioloides is a native of Italy. It 


may allo be obferved, that the firft nine are annuals, the reft 
are perennials. See Acricunrure, n“222; and Hyspan- 
PRY, Part I. 

Linnzus comprehends the different kinds of wheat cul- 


pros 


tivated at prefent under fix fpecies; but cultivation has 
duced a great many varieties from thefe. 

1. Triticum afivum, or {pring-wheat, hath four flowers 
in a calyx, three of which moftly bear grain. The calyces 
ftand pretty diftant from each other on.both fides a flat 
fmooth receptacle. The leaves of the calyx are keel. fhaped, 
fmooth, and they terminate with a fhort arifta. The glumes 
of the flowers are {mooth and bellying, and the outer leaf of 
three of the glumes in every calyx is terminated by a long 
arifta, but the three inner ones are beardlefs. The grain is 
rather longer and thinner than the common wheat. It is. 
fuppofed to be a native of fome part of T'artary. The far- 
mers call it Spring Wheat, becaule it will come to the fickle 
with the common wheat, though it be fown in February or 
March. ‘The varieties of it are: Triticum «flivum fpica et 
§rana rubente. Spring wheat, with a red {pike and grain. 
Triticum eftiwum rubrum, fpica alba. Red {pring wheat, with 
a white fpike. Tviticum eflivum, /pica et grana alba. Spring 
wheat, with a white {pike and. grain. —2. Triticum hybernum, 
winter or common wheat, has alfo four flowers ina calyx, 
three of which are moftly productive. ‘The calyces ftand 
on each fide a {mooth flat receptacle, as in the former 
fpecies, but they are not quite fo far afunder. ‘The leaves 
of the calyx are bellying, and fo fmooth that they appear 
as if polifhed, but they have no arifta. The glumes. of the 
flowers too are {mooth, and the outer ones near the top of 
the {pike are often tipped with fhort arifte. ‘The gram is 
rather plumper than the former, and is the fort moift gene- 
rally fown in England; whence the name of common wheat. 
Its varieties are: Triticum hybernum, fpica et grana rubente. 
Common wheat, with a red fpike and grain. Triticum hy- 
bernum rubrum, fpica alba. Common red wheat, with a 
white fpike. Tritecum hyberaum, /pica et grana. alba. Common. 
wheat, with a white fpike and grain.—3. Triticum turgidum, 
thick-fpiked or cone-wheat, is eafily diftinguifhed from ei 
ther of the former; for though it has four flowers in 2 ca- 
lyx after the manner of them, yet the whole calyx and the 
edges of the glumes are covered with foft hairs. ‘The caly- 
ces too ftand thicker on the receptacle, which make the 
{pike appear more turgid. Some of the outer glumes near 
the top of the fpike are terminated by fhort arifte, like thofe 
of the common wheat. The grain is fhorter, plumper, and 
more convex on the back than either of the former {pecies.. 
Tts varieties are numerous, and have various appellations in 
different counties, owing to the great affinity of feveral of 
them. Thofe moft ealily to be diftinguihed are: Triticum 
turgidum conicum album. White cone wheat. Triticum tur 
Sidum conicum rubrum. Red cone wheat. Triticum turgidum 
ariftiferum. Bearded cone wheat. Triticum turgidum, Jpica 
multplici. Cone wheat, with many ears, The third variety 
is what the farmers call clog wheat, fquare wheat, and rivets. 


The grain of this is remarkably convex on one fide, and 


when ripe the awns generally break in pieces and’ fall off. 
This fort is very produ€zive, but it yields an interior four 
to what the former two fpecies do.—4. Triticum Pulo- 
nicum, or Polifh wheat, has. fome refemblance to the turgi- 
I dum, 
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Triton dum, but both grain and {pike are longer. The calyx con- utenfil, with a white ox led along for the chief victim. In Triumvir 
i tains only two fldwers, and the glumes are furnithed with this order they proceeded through the triumphal gate, along ahdg 
very long arifte; the teeth of the midrib are bearded. As the via facra, jto the Capitol, where the victims were flain. 3 


Triumph, 
heath nema 


this fort is feldom fown in England, there is no telling what 
varieties it produces.—5. Triticum Spelta, {pelt or German 
wheat. At firft view this has a great refemblance to barley, 
but it has no involucrum. ‘Ihe calyx is truncated; that is, 
it appears as if the ends were fnipped off, and it contains 
four flowers, two of which are hermaphrodite and ‘the 
glumes bearded, but the intermediate ones are neuter. 
There are two rows of grain as in’ barley, but they are 
fhaped like wheat. It is much cultivated in France, 
Germany, and Italy. 6. Triticum monococcum, St Peter’s 
corn, or one-grained wheat, has three flowers in each 
calyx alternately bearded, and the middle one neuter. The 
fpike is fhining, and has two rows of grarm in ‘the man- 
ner of barley. Where it grows naturally is not known, but 
it is cultivated in Germany ; and in conjunction with fpelt 
wheat is there made into bread, which is coarfe, and not fo 
nourifhing as that made of common wheat. Malt made of 
any of our wheats is often put into beer, and a fmall quan- 
tity of it will give a large brewing a fine. brown tranfparent 
tincture. 

TRITON, a fea demigod, held by the ancients to be an 
officer or trumpeter of. Neptune, attending on him, and car- 
rying his orders from fea to fea. 

TRITURATION, the a& of reducing a folid body in- 
to a fubtile powder; called alfo pulvert/ation and levigation. 

TRIUMPH, in Roman antiquity, a public and folemn 
honour conferred by the Romans on a victorious general by 
allowing him a magnificent entry in the city. 

The greater triumph, called alfo curulis, or fimply the tri- 
umph, was decreed by the {enate to-a general, upon the con- 
quering of a province or gaining a fignal viétory. The day 
appointed for the ceremony being arrived, feaffolds were erec- 
ted in the forum and cireus, and all the other parts of the 
city where they could beft behold the pomp : the fenate went 
to meet the conqueror without the gate called Capena or 
Triumpbalis, and marched back in order to the Capitol; the 
ways being cleared and cleanfed by a number of officers and 
tipftaffs, who drove away fuch as thronged the paflage or 
ftraggled up and down, The general’ was clad im a rich 
purple robe, interwoven with figures of gold, fetting forth 
his great exploits; his bufkins were befet with pearl; and 
he wore a crown, which at firft was only laurel, but after- 
wards gold; in one hand he bore a branch of laurel, and in 
the other a truncheon. He was carried in a magnificent 
-ehariot, adorned with ivory and plates of gold, drawn ufu- 
ally by two white horfes; though fometimes by other ant- 
mals, as that ef Pompey, when he triumphed over ‘Africa, 
by elephants ; that of Mare Antony by lions; that of Heli- 
egabalus by tygers; that of Aurelian by deer, &c. His 
children were at his feet, and fometimes on the chariot- 
horfes. ‘The proceffioz was led up by the muficians, who 
played triumphal. pieces in pratfe of the general :. thefe were 
followed by young men, who led the viétims to the faerifice, 
with their horns gilded, and their heads adorned“with ri- 
bands and’ garlands; next came the carts.and waggans, load- 
ed with all the fpoils taken from the enemy,.with their horfes, 
chariots, &c.; thefe were followed by the kings, princes, and 
generals, who had been taken captives, loaded with chains : 
after thefe appeared the triumphal chariot, before which, as 
it!paffed, they all along ftrewed flowers, and the people with 
loud acclamations called out, /o triumphe! ‘The chariot was 
followed by the fenate, clad in white robes; and the fenate 
by fuch citizens as had been fet at liberty or ranfomed ; and 
the proceffion was clofed by the prieits and their officers and 


In the mean time all the temples were open, and all the al- 
tars loaded with offerings and incenfe ; games and combats 
were celebrated in the public places, and rejoicings appeared 
every where. 

TRIUMVIR, one of three perfons who govern abfolute- 
ly, and with equal authority, ina flate. It is chiefly ap- 
plied to the Roman government: Cafar, Pompey, and Craf- 
fus, were the firft triumvirs who divided the government 
among them. ‘There were alfo other officers. fo called; as 
the triumviri or trefviri capitales, who were tht keepers of 
the public gaol: they had the office of panifhing malefactors ; 
for which purpofe they kept eight li€tors under them. 

TROAS, a country of Phrygia in Afia Minor, of which: 
Troy was the capital. When ‘Troas is taken for the whole 
kingdom of Priam, it may be faid to contain Myfia and Phry- 
gia Minor; but if only applied to that part of the country 
where Troy was fituated, its extent is confined within very 
narrow limits. T'roas was anciently called Dardania. See 
'FRoygA. : 

TROCHZEUS, in profody, a foot confifting of a long 
and fhort fyllable. 

TROCHANTER, in anatomy. See there, n° 58. 

TROCHE, in pharmacy, a fort of medicine made of glu- 
tinous fubftances into little cakes, and afterwards exficcateds 
See PHarmacy, n° 560—569. 

TROCHILUS, Humminc Brrp; a genus of birds be- 
longing to the order of pice. The roftrum is fubulate, fili- 
form, and longer than the head, the apex being tubular; the 
upper mandible fheaths the lower. The tongue is filiform 
and tubulous, the two threads coalefcing ;. the feet are flen- 
der and fit for walking ;. the tail has ten feathers. There 
are 65 fpecies, mone of which are natives of Brita. They 
are all remdikable for the beauty of their colours, and moft 
of them for the fmallnefs of their fize, though fome are eight 
or nine inches in length.—They are divided into two fami- 
lies, viz. thofe with crooked bills, and thofe with ftraight. 
bills. Of thefe we {hall deferibe the four followmg fpe- 
cies : 4 

r. The exilis,.or little humming-bird, has a crooked bill,. 
isan inch and a half in length; frequently weighing lefs than: 
so grains. ‘i he bill is black, and balf an inch in length :. 
the body greenith-brown,,with ared, {hining, inimitable glofs ; 
the head is crefted with a {mall tuft, green at bottom, but of 
afparkling gold-colour at top: quills and tail fine black. It 
is a native of Guiana; and. the velocity of it in flying is fo» 
great, that the eye cam fearce keep pace with its: motion, 

2. ‘The mofchitus, or ruby-necked humming-bird, accords 
ing to Maregrave is the moft beautiful of the whole genus..- 
Its lemzth is three inches four lines; the bill: ftraight, eight. 
lines-long, and blackifh :. the top of the head and hind part 
of the neck are as bright as a:ruby, and’ of the fame. colour:: 
the upper parts ef the body are brown, witli a famt mixture of 
green and gold: the throat and fore part of the neck.are the 
colour of the moft brilhant topaz: the belly, fides, and thighs 
are brown; but on thelower part of the belly, on each fide,. 
is a {pot of white ;. the tail is rufous purple, inclining to vi- 
elet at the ends; the two middle feathers are fhorteft; the legs. 
and.claws blackifh. ‘The female has only. a dath of golden 
or topaz ou the breaft.and fore. part of the neck; the -reft of 
the under parts are greyifh white- ‘This fpectes-is found in: 
Brazil, Curaffoa, Guiana, and Surinam.. 

3. The minimus, or leaft humming-bird, is exceeded, both: 
in werght and dimenfions, by feveral fpectes of bees.. The- 


total length is one meh and a quarter; and. when killed,. 
weighs: 
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Trochilue. weighs no more, according to Sir [lans Sloane, than 20 creatures were confined; the bottoms of the tubes were fill- 


grains. ‘he bill is ftraight and black, three lines anda half ed with a mixture of brown fugar and water as often as 
in length: the upper parts of the head and body are of a emptied ; and he had the pleafure of feeing them perform +, chiiys, 
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greenifh gilded brown, in fome lights appearing reddifh: 
the under parts are greyifh white; the wings are violet- 
brown; the tail of a bluifh black, with a glofs of polifhed 
metal; but the outer feather except one on each fide, is grey 
from the middle to the tip, and the outer one wholly grey ; 
legs and claws brown. The female is lefs than the male: 
the whole upper fide of a dirty brown, with a flight glofs of 
green; the under parts of a dirty white. ‘Thefe birds are 
found in various parts of South America and the adjacent 
iflands.—Our author received it from Jamaica. 

4. Superciliofus, white fhaft, or fupercilious humming- 
bird, has a bill twenty lines long ; the feathers of the tail 
next the two long fhafts are alfo the longeft, and the lateral 
ones continually decreafe to the two outermoft which are the 
fhorteft, and this gives the tail a pyramidical fhape: its quills 
have a gold glofs on a grey and blackifh ground, witha 
whitifh edge at the point, and the two-fhafts are white 
through the whole projecting portions; all the upper fide 
of the back and head gold colour; the wing violet-brown; 
and the under fide of the body white-grey. 

Thefe birds fubfift on the near or fweet juice of flowers: 
they frequent thofe moft which have a long tube; particu- 
larly the impatiens noli-mé tangere, the monarda with crimfon 
flowers, and thofe of the convolvulus tribe. They never 
fettle on the flower during the a¢tion of extraCting the juice, 
but flutter continually like bees, moving their wings very 
quick, and making a humming noife; whence their name. 
They are not very fhy, fuffering people to come within a 
foot or two of the place where they are, but on approach- 
ing nearer fly off like an arrow out of abow. They often 


‘meet and fight for the right to a flower, and this all on the 
wing: in this ftate they often come into rooms where the 


windows ftand open, fight a little, and go out'again. When 
they come to a flower which is juicelefs, or on the point of 
withering, they. pluck it off as it were in anger, by which 
means the ground is often quite covered withthem. When 
they fly againft each other, they have, befides the humming, 
a fort of chirping noife like a {parrow orchicken. They do 
not feed on infects nor fruit; nor can they be kept long in 
cages, though they have been preierved alive for feveral weeks 
together by feeding them with water m which fugar had been 
diffolved. . 

This bird moft frequently builds in the middle of a branch 
of a tree, and the neft is fo {mall that it cannot be feen by a 
-perfon who ftands on the ground; any one therefore defirous 
of feeing it, muft get up to the branch, that he may view it 
from above: it is for this reaion that the nefts are not more 
frequently found. ‘The neft is of courfe very fmall, and quite 
round: the outfide, for the moft part, is compofed of green 
mofs, common on old pales and trees; the infide of foft down, 
moftly colleted from the leaves of the great mullein, or the 
filk-grafs ; but fometimes they vary the texture, making ufe 
of flax, hemp, hairs, and other foft materials: they lay two 
eggs of the fize of a pea, which are white, and not bigger 
at one end than the other. 

The above account of the manuers will in general fuit all 
the birds of this genus; for as their tongues are made for 
{u€tion, it is by this method alone that they can gain nou- 
rifhment: no wonder, therefore, they can fcarcely be kept 
alive by human artifice. Captain Davies, however, inform- 

‘ed our author, that he kept thefe birds alive for four months 
by the following method :—-He made an exaét imitation of 
fome of the tubular flowers with paper, faftened round a to- 
bacco-pipe, and painted them of a proper colour; thefe were 
placed in the order of nature, in the cage wherein thefe little 


every ation; forthey foon grew familiar, and took the nou- 
rifhment in the fame manner as when ranging at large, though 
clofe under his eye. 

TROGLODY LES, in the ancient geography, a people 
of Ethiopia, faid to have lived in caves under ground. Pom- 
ponius Mela gives a ftrange account of the Trozlodytes: he 
fays, they did not fo properly fpeak as fhriek; and that they 
lived on ferpents. 

TROGUS (Pompeius), Latin univerfal hiftorian to the 
time of Auguitus Cefar, of whom we have only an abridge- 
ment by Juttin, flourifhed about 41 B. C. 

TROJA, the capital city of ‘[roas, or, according to 
others, a country of which llium was the capital. It was 
built on a fmall eminence near mount Ida, and the promon- 
tory of Sigeum, at the diftance of about four miles from the 
fea-fhore. )ardanus the firft king of the country built it, 
and called it Dardania, and from Tros one of his fucceffors 
it was called Traa, and from Ilus /lion. ‘This city has been 
celebrated by the poems of Homer and Virgil; and of all the 
wars which have been carried on among the ancients, that of 
Troy is the moft famous. 

A defcription of the plan of Troy has been lately publifh- 
ed.in French in the 3d volume of the Philofophical ‘Tranf- 
attions «of the Royal Society of Edinburgh, written by M. 
Chevalier. ‘I'he city of Troy, according to him, ftood on the 
prefent fite of the modern villase of Bounarbachi, diftant 
four leagues from the fea, and which is the refidence of aa 
Aga, ruling with abfolute {way the inhabitants of the Tro- 
jan plain and the inferior Agas, to whom they are immedi- 
ately fubjeGt. Bounarbachi is fituated on the fide of an 
eminence, expofed to every wind, at the termination of a 
{pacious plain, the foil of which is rich and of a blackith 
colour. Clofe to the village is to be feen a marth covered 
with tall reeds ; and the fituation is impregnable on all fides 
except at Erin (Homen’s ‘pes), the Ail/ of wild fig irees, 
which extended between the Sczan gate and the fources of 
the Scamander. Thefe circumftances, agreeing with Ho- 
mer’s defcriptions, ftrongly fupport M. Chevalier’s opinion 
concerning the fituation of ‘Troy. A very interefting part 
of this work is the account of conical mounds or barrows, 
feveral of them 100 feet in diameter at the bafe ;-and which 
the author maintains to be the identical tombs raifed over 
the afhes of the heroes of the Trojan war; fome of them 
he deems more ancient. He delcribes particularly the 
tombs of Efyetes, Ilus, Ajax, Heétor, Achilles, Patro- 
clus, and Antilochus. 

‘This differtation, which runs to the length of 92 quarto 
pages, is replete with erudition and ingenious reafoning, 
and is illuftrated and embellifhed by maps of the plan of 
Troy and feveral tables of inferiptions. It has been tranf- 
lated with much eccuracy and care, by Mr Dalzel profeflor 
of Greek in the Univerfity of Edinburgh, and accompanied 
with large notes and illuftrations. 

TROLLIUS, Guose-rrower, or Lucken Gowan, in 
botany: A genus of plants belonging to the clafs of polyan- 
dria and order of polygynia ; and in the natural fyftem 
ranging under the 26th order, Multifilique, ‘The calyx is 
wanting ; there are about 14 petals; the capfules are very 
numerous, ovate, and monofpermons. ‘There are two fpe- 
cies, the afiaticus and eurepeus; the latter of which isa Bri- 
tifh plant. 

Europeus, or Eurcpean globe-flower, has its corollets con- 
nivent, and from 9 to 16 ne¢taria, of the length of the fta- 
mina, linear, plane, incurvated, and perforated at the infide 
of the bafe. The leaves are divided firit into five fegments 
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down to the bafe; the fegmente are again divided, each about 
half way, into two or three lobes, which are fharply indent- 
ed on the edges. ‘I'he ftalk is a foot high, and fcarcely 
branched: the floweriis yellow, globofe, and fpacious. It 
grows at the foot of mountains, and by the fides of rivulets. 
‘The country people in Sweden ftrew their floors and pave- 
ments on holidays with the flowers, which have a pleafant 
{mell, and are ornamental in gardens. 

' ROMP (Martin Happertz Van), a celebrated Dutch 
admiral, was born at the Baille, in Holland. He raifed 
himfelf by his merit, after having diftinguifhed himfelf on 
many occafions, efpecially at the famous engagement near 
Gibraltar in 1607. He paffed for one of the greateft fea- 
men that had till that time appeared in the world; and was 
declared admiral of Holland, even by the advice of the 
prine of Orange. He in that charatter defeated a large 
Spanifh fleet in 1630, and gained 32 other victories at fea ; 
but was killed when under deck, in an engagement with the 
‘The ftates-general caufed medals to be 
firuck to his honour, and lamented him as one of the great- 
eft heroes of their republic. Van Tromp, in the midft of 
the greateft glory, conflantly difcovered a remarkable mo- 
defy ; for he never aflumed a higher character than that of 
a burgher, and that of being the father of the failors. 

TRONAGE, an ancicnt cuftomary duty or toll, for 
weighing ef wool. According to Fleta, frona is a beam to 
weigh with, mentioned in the ftat. Weftm. 2. cap. 25. And 
tronage was ufed fer the weighing wool ina ftaple or public 
mart, by a commou trona or beam; which, for the tronage 
of wool in London, was fixed at Leaden-Hall. The mayor 
and commonalty of London are ordained keepers of the beams 
and weights for weighing merchants commodities, with power 
to aflign clerks and porters, &c. of the great beam and ba- 
lance; which weighing of goods and wares is called tronage ; 
and no ftranger fhall buy any goods in London before they 
are weighed at the king’s beam, on pain of forfeiture. 

TRONE-weicurt, the moft ancient of the different 
weights ufed in Scotland; and, though now forbidden by 
feveral ftatutes, is ftill ufed by many for home-commodities, 
and that in a very irregular manner ; for the pound varies in 
different places, and for different purpofes, from 20 to 24 
Dutch ounces. Fhe common allowance is 214 0z. for wool, 
20+ for butter and cheefe, 20 for tallow, lint, hemp, and 
hay. It is divided into 16 of its own ounces, and 16 pounds 
make a ftone. 

- 'TROOP, a {mall body of horfe or dragoons, about 50 


or 60, fometimes more, fometimes lefs, commanded by a 


captain, lieutenant, cornet, quarter-mafter, and three corpo- 
rals, who are the loweft officers of.a troop. 

TROPE. See Oratory, n°? 52—66. 

TROPEONIUS cave, or Oracle (anc. geog.), a cave 
near Lebadia' in Beeotia, between Helicon and Cheronea 
(Strabo): fo called from 'Trophonius, an enthufiaftic di- 
winer; who, defcending into this cave, pretended to give 
an{wers and pronounce oracles; and was hence called Fue 
piter Trophonius. Such as went down to this cave never 
after fmiled ; hence the proverbial faying of a man who has 
loft his mirth, ‘Uhat he is come out of Trophonius’s cave. 
Though Pauianias, who writes from experience, contradicts 
this; affirming that"perfons came out of the cave affedted 
indeed with a ftupor, but that they foon after recovered 
themfelves. See Oracce, 

TROPHY ( Tropeum), among the.ancients, a monument 
of victory. 

TROPIC-Birp. See Puzton. 

TROPICS. See Geocraruy, n° 4o. 

TROUBADOURS, poets that flourifhed in Provence 
during the. 12th century. 
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They wrote poems on love and gallantry ; on the illuftri- 
ous characters and remarkable events of the times; fatires 
which were chiefly dire€ted againft the clergy and monks ;, 
and a few didaétic pieces. ‘The troubadours were great fa- 
vourites in different courts, diffufed a tafte for their lan- 
guage and for poetry over Europe, which was about that 
time funk in ignorance and rudenefs; they difappeared in 
the 14th century. A hiftory of the troubadours in 3 vo- 
lumes 12mo, was begun by M. de Sainte Palaie, and finifh- 
ed by the Abbé Millot. See Music, n® 23. 

TROVER, in law, an ation that a man hath again& one 
that, having found any of his goods, refufeth to deliver them’ 
upon demand. 

TROUT. See Sarmo. 

TROY. See Troya. 

Tror-Weight, one of the moft ancient of the different kindg 
ufed in Britain. The ounce of this weight was brought from 
Grand Cairo in Egypt, about the time of the crufades, into 
Europe, and firft adopted in Troyes a city of Champagne ; 
whence the name. a 

The pound E£nglife 'Troy contains 12 ounces, or 5760 
grains. It was formerly ufed for every purpofe; and is ftill: 
retained for weighing gold, filver, and jewels; for compound-: 
ing medicines; for experiments in natural philofophy ; and: 
for comparing different weights with each other. 

Scots Tror-Weight was eftablifhed by James VI. in they 
year 1618, who enacted, that only one weight fhould be: 
ufed in Scotland, viz. the French Troy ftone of 16 pounds, 
and 16 ounces in the pound. The pound contains 7600: 
grains, and is equal to 17 oz. 6 dr. avoirdupois. The cwt. 
or 112 lb. avoirdupois, contains only 103 lb. 24 oz. of this 
weight, though generally reckoned equal to. 104 Ib. This: 
weight is nearly, if not exactly, the fame as that of Paris and 
Amflerdam ; and is generally known by the name of Dutch 
weight. ‘Though prohibited by the articles of union, it is: 
ftill ufed in weighing iron, hemp, flax, moft Dutch and Bal- 
tic goods, meal, butcher-meat, unwrought pewter and lead, 
and fome other articles. 

TRUE-tove, in botany. See Parrs. 

TRUFFLES. See Lycoprrpon. 

TRUMPET, a mufical inftrument, the moft noble of all’ 
portable ones of the wind kind ; ufed chiefly in war, among 
the cavalry to dire&t them in the fervice. Each troop of ca-: 
valry has one. ‘Fhe cords of the trumpets are of crimfon,. 
mixed with the colours of the facings of the regiments. 

As to the invention of the trumpet, fome Greek hiftori- 
ans afcribe it to the Tyrrhenians; but others, with greater’ 
probability, to the Egyptians; from whom it might have 
been tran{mitted to the Hraelites. ‘The trumpet was not in: 
ufe among the Greeks at the time of the Trojan war; though 
it was in common ufe in the time of Homer. According 
to Potter ( Arch. Grac. vol. ii. cap. 9.), before the invention 
of trumpets, the firft fignals of battle in primitive wars were 
liyhted torches; tothefe fucceeded thells of fifhes, which were 
founded l'ke trumpets. And when the trumpet became com- 
mon in military ufe, it may well be imagined to have ferved 
at firft only asa reugh and noify ficnal of battle, like that. 
at prefent in Abyffinia and New Zealand, and perhaps with 
only ene found. But, even when more notes were. produ- 
ced from it, fo noify an inftrument muft have been an unfit 
accompaniment for the voice and poetry ; fo that it is pro- 
bable the trumpet was the firft folo inftrument in ufe among: 
the ancients. . 

Frumrezs, articulate, comprehends both the /peaking and the: 
hearing trumpet, is by much the moft valuable inftrument, and: 
has, in one of its forms, been ufed by people among whom we: 
fhould hardly have expeéted to find {uch improvements. 

That the /peaking trumpet, of which the obje&t is-td increafe- 
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ancient Greeks, can excite no wonder; and therefore we eafily 


admit the accounts which we read of the horn or trumpet, with 


which Alexander addreffed his army, as well as of the whifper- 
ing caverns of the Syracufan tyrant. But that the natives of 
Peru were acquainted with this inftrument, will probably fur- 
prife many of our readers. The fact however feems incontro- 
vertible. 

In the Hiftory of the Order of Jefuits, publifhed at Naples 
in 1601 by Beritaria, it is faid, that in the year 1595 a {mall 
convent of that order in Peru, fituated in a remote corner, 
was in danger of immediate deftruction by famine. One 
evening the fuperior Father Samaniac, implored the help of 
the cacique; next morning, on opening the gate of the mo- 
naftery, he found it furrounded by a number of women, each 
of whom carried a {mall bafket of provifions, He returned 
thanks to heaven for having miraculoufly interpofed, by in- 
fpiring the good people with pity for the dittrefs of his 
friars. But when he expreffed to them his wonder how they 
came all to be moved as if by mutual agreement with thefe 
benevolent fentiments, they told him it was no fuch thing ; 
that they looked on him and his countrymen as a pack of 
infernal magicians, who by their forceries had enflaved the 
country, and had bewitched their good cacique, who hi- 
therto had treated them with kindnefs and attention, as be- 
came a true worfhipper of the fun; but that the preceding 
evening at funfet he had ordered the inhabitants of fuch and 
fuch villages, about fix miles off, to come that morning with 
provifions to this neft of wizzards. 

‘The fuperior afked them in what manner the governor 
had warned fo many of them in fo fhort a time, at fuch a 
diftance from his own refidence? ‘They told him that it 
was by the trumpet ; and that every perfon heard at their 
own door the diftin& terms of the order. The father had 
heard nothing; but they told bim that none heard the trum. 
pet but the inhabitants -of villages to which it was direfted. 
"This is a piece of very curious information ; but, after allow- 
ing a good deal to the exaggeration of the reverend Jefuits, 
it cannot, we think, be doubted, but that the Peruvians ac- 
tually poffeffed this ftentorophonic art. For we may obferve 
that the effe& defcribed in this narration refembles what we 
now know to be the effeét of fpeaking trumpets, while it is 
unhke what the inventor of fuch a tale would naturally and 
ignorantly fay. ‘Till fpeaking trumpets were really known, 
ave fhould expec the found to be equally diffufed on all fides, 
which is not the cafe; for it is much ftronger in the line of 
the trumpet than in any direétion very oblique to it. 

About the middle of the laft century, Athanafius Kircher 
turned his attentian to the philofophy of found, and in dif- 
ferent works threw out many ufeful and fcientific hints’on 
the contruction of {peaking trumpets (fee Acoustics and 
Kircuer); but his mathematical illuftrations were fo vague, 
and his own character of inattention and credulity fo noto- 
rious, that for fome time thefe works did not attra the no- 
tice to which they were well intitled. 

About the 1670 Sir Samuel Morland, a gentleman of 
great ingenuity, fcience, and order, took up the fubjed, 
and propofed as a queftion to the Royal Society of London, 
What is the beft form for a {peaking trumpet? which he 
called a ftentorophonic horn. He accompanied his demand 
with an account of his own notions on the fubjeét (which 
he acknowledged to be very vague ond conjectural), and an 
exhibition of fome inftruments conftru€&ted accerding to his 
views. ‘They were in general very large conical tubes, fud- 
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denly fpreading at the very mouth to a greater width, Their Trumpet. 
‘They were tried in St James’s ~V~ 


effe& was really wonderful, 
park ; and his Majefty K. Charles II. {peaking in his ordi- 
nary colloquial pitch of voice through a trumpet only 5+ feet 

tong, was clearly and moft diftin@ly heard at the diftance of 
a thoufand yards. Another perfon, feleGted we fuppofe for 

the loudnefs and diftin@nefs of his voice, was perfe@tly une 

derftood at the diftance of four miles and a half. The 

fame of this foon fpread; Sir Samuel Morland’s princi- 

ples were refined, tonfidering the novelty of the thing, and 

differ confiderably from father Kircher’s, The aerial wudu- 

lations (for he {peaks very accurately concerning the nature of 
found) endeavour to diffufe themfelves in {pheres, but are 

ftopped by the tube, and therefore redundulate towards the 

axis like waves from a bank, and, meeting in the axis, they 

form a ftrong undulation a little farther advanced along the 

tube, which again fpreads, is again reflected, and fo on, till 

it arrives at the mouth of the tube greatly maenified, and 

then it is diffufed through the open air in the fame manner, 

as if all proceeded from a very fonorous point in the centre 

of the wide end of the trumpet. The author diftinguithes 

with great judgment between the prodigious reinforcement 

of found in a {peaking trumpet and that in the mufical trum. 

pet, bugle-horna, conch-fhell, &c, ; and fhows that the differ- | 
ence confifts only in the violence of the firft fonorous agita- 

tion, which can be produced by sus only on a very fimall ex- 

tent of furface. The mouth-piece diameter therefore of the 

mufical trumpet muft be very fmall, and the force of blalt 

very confiderable. ‘Thus one {trong but timple undulation 

will be excited, which muft be fubje&ted to the modifica- 

tions of harmony, and will be augmented by ufing a coni- 

caltube (a). But a fpeaking trumpet muft make no change 

on the nature of the firft undulations; and each point of the 

mouth-piece muft be equally confidered as the centre of fo- 

norous undulations, all of which muft be reinforced in the 

fame degree, otherwife all diftin€nefs of articulation will be 

loft. ‘The mouth-piece muft therefore take in the whole of 

of the mouth of the fpeaker. 

When Sir Samuel Morland’s trumpet came to be generally 
known on the continent, it was foon difcovered that the fpeak- 
er could be heard at a great diftance only in the line of the 
trumpet ; and this circumftance was by a Mr Caffegrain 
( Fourn. des Sgavans 1672, p. 131.) attributed to a defe& in 
the principle of its conftru&tion, which he faid was not accord- 
ing to the laws of fonorous undulations. He propofed a 
conoid formed by the revolution of a hyperbola round its 
aflymptote as the beft form. A Mr Hafe of Wirtemberg, 
on the other hand, propofed a parabolic conoid, having the 
mouth of the fpeaker placed in the focus. In this conftruc- 
tion he plainly went on the principle of a refle¢tion fimilar 
to that of the rays of light; but this is by no means the 
cafe. The effect of the parabola will be to give one re- 
fleftion, and in this all the circular undulations will be 
converted into plane waves, which are at right angles to 
the axis of the trumpet. But nothing hinders their fub- 
fequent diffufion; for it does not appear that the found 
will be enforced, becawfe the agitation of the particles on 
each wave is not augmented. 

The fubject is exceedingly difficult. We do not fully 
comprehend on what circumftance thé affe@tion or agita- 
tion of our organ, or fimply of the membrana tympani, 
depends. A more violent agitation of the fame air, that is, 
a wider ofcillation of its particles, cannot fail to increafe the 
impulfe on this membrane. The point therefore is to find what 

concourfe 


(a) Accordingly the found of the bugle-horn, of the mufical trumpet, or the French horn, is prodigioufly loud, when 
we confider the {mall paflage through which a moderate blatt is fent by the trumpeter. 
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Jent to a great one. The reafonings of all thefe reftorers 
of the fpeaking trumpet are almoft equally fpecious, and each 
point out fome pheromenen which fhould charaéterife the 
principle of conftru¢tion, and thus enable us to fay which is 
moft agreeable to the procedure of nature.—Yet there is 

“hardly any difference in the performance of trumpets of equal 
Cimenfions made after thefe different methods. 

The propagation of light and of elaftic undulations feem 
to require very different methods of management. Yet the 
ordinary phenomena of echoes are perfeétly explicable by the 
acknowledyed laws either of optics or acouftics; flill how- 
ever there are fome phenomena of found which are very un- 
like the genuine refults of elaftic undulations. If founds are 
propagated {pherically, then what comes into a room by a 
imal] hole fhould diffufe itfelf from that hole as round a centre, 
and it fhould be heard equally well at twelve feet diflance from 
the hole in every dire@tion. Yet it is very fenfibly louder 
when the hearer is in the ftraight line drawn from the fono- 
yous body through the hole. A perfon can judge of the di- 
rection of the founding body with toleraile exa€inefs. Can- 
non difcharged from the different fides of a fhip are very ea- 
fily diftinguifhed, which fhould not be the cafe by the New- 
tonian theory ; for in this the two pulfes on the ear fhould 
have no fenfible difference. 

The moft important fa&t for our purpofe is this: An 
echo from a {mall plane furface in the midft of an open field 
is not heard, unlefs we ftand in fuch a fituation that the 
angle of refle€ted found may be equal to that of incidence. 
But by the ufual theory: of undulations, this {mall furface 
fhould become the centre of 2 new undulation, which fhould 
f{pread in all direGtions. If we make an analogous experi- 
ment on watery undulations, by placing a {mall flat furface 
fo as to projeé a little above the water, and then drop ina 
imall pebble at a diftance, fo as to raife one circular wave, 
we fhall obferve, that when this wave arrives at the projedt- 
ing plane, it is difturbed by it, and this difturbance {preads 
from it on all fides. It is indeed fenfibly ftronger in that 
line which is drawn from it at equal angles with the line 
drawn to the place where the pebble was dropped. But in 
the cafe of found, it is a faét, that if we go to a very {mall 
diftance on either fide of the line of refleGion, we fhall hear 
nothing. 

Here then is a faét, that whatever may be the nature of the 
elaftic undulations, founds are refle@ted from a fmall plane 
in the fame manner as light. We may avail ourfelves of 
this faét as a mean for enforcing found, though we cannot 
explain it in a fatisfa€tory manner. We fhould expec& 
from it an effect fimilar to the hearing of the original found, 
along with another original fourd coming from the place 
from which this refleéted found diverges. If therefore the 
refle€ted found or echo arrives at the ear in>the fame inflant 
with the original found, the effe€& will be doubled; or at 
leaft it will be the fame with two fimultaneous original 
founds. ' Now we know that this:is in fome fenfe equiva- 
lent to a ftronyer found. For itis a fat, that a number of 
voices uttering the fame or equal founds are heard at a much 
greater diftance than a fingle voice. We cannot perhaps 
explain how this happens by mechanical laws, nor affign the 
exaGi proportion in which 10 voices exceed the effe& of one 
voice; nor the proportion of whe diftances at which they 
feem equally loud, We may therefore, for the prefent, 
fuppofe that two equal voices at the fame diftance are twice 
as loud, three voices three times as loud, &c. Therefore if, 
by means of a {peeking trumpet, we can make 10 equal 
echoes arrive at the ear at the fame moment, we may 
fuppofe its efie€t to be to increafe the audibility 10 times; 
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‘pi concourfe of feeble undulations will produce or be equiva- 
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and we may exprefs this fhortly, by calling the found 10 Trumpet. 


times louder or.more intenfe. 

But we cannot do this precifely. We cannot by any 
contrivance make the found of a momentary {nap, and thofe 
of its echoes, arrive at the ear in the fame moment, becaufe 
they come from different diftarces. But if the original 
novfe be a continued found, a man’s voice, for example, ut- 
tering a continued uniform tone, the firft echo may reach 
the ear at the fame moment with the fecond vibration of the 
larynx ; the fecond echo along with the third vibration, and 
foon. It is evident, that this will produce the fame effeét. 
The only difference will be, that the articulations of the 
voice will be made indiftin@, if the echoes come from very 
different diftances. ‘Chus if a man pronounce the fyllable 


taw, and the 10 fucceffive echoes are made from places. 


which are to feet farther off, the toth part of a fecond 
(nearly) will intervene between hearing the firft and the 
laft. “this will give it the found of the fyllable thaw, or 
perhaps raw, becaufe r is the repetition of - Something 
like this occurs when, ftanding at one end of a long line 
of foldiers, we hear the mufkets of the whole line difcharged 
in one inftant. It feems to us the found of a runningfire. 

The aim therefore in the conftruction of a fpeaking trum- 
pet may fe, to caufe as many echoes as poffible to reach a 
diftant ear without any perceptible interval of time. This 
will give diftin€inefs, and fomething equivalent to loudnefs. 
Pure loudnefs arifes from the violence of the fingle aerial un- 
dulation, ‘To increafe this may be the aim in the conftruc- 
tion of a trumpet; but we are not fufficiently acquainted 
va mechanifm of thefe undulations to bring this about 
witl® certainty and precifion ; whereas we can procure this 


accumulation of echoes without much trouble, fince we 


know that echoes are, zn fad, refleCted like light.. We can 
form a trumpet fo that many of thefe lines of refle€ted found 
fhall pafs through the place of the hearer. We are indebt- 
ed to Mr Lambert of Berlin for this fimple and popular 
view of the fubje& ; and fhall here give an abftraét of his 
moft ingenious Differtation on Acouflic, Inftruments, pub- 
lifhed in the Berlin Memoirs for 1763. 

Sound naturally fpreads in all direGions; but we know 
that echoes or reflected founds proceed almott ftriétly i in cere 
tain limited direGtions. If therefore we contrive a trumpet 
in fuch a way that the lines of echo fhall be confined within 
a certain jpace, it is reafonable to fuppofe that the found 
will become more audible in proportica as this diffufion is 
prevented. ‘Therefore if we can oblige a found which, in 
the open air, would have diffufed itfelf over a hemifphere, 
to keep within a cone of 120 degrees, we fhould expeét it 
to be twice as audible within this cone. ‘This will be ac- 
complifhed, by making the'refleétions fuch that the lines of 
reflected found fhall be confined within this cone. NV. B. 
We here fuppofe that nothing is loft in the refleGtion. Let 
us examine the effec of a cylindrical trumpet. 

‘Let the trumpet be a cylinder ABED (fig. 1.), and let 
C be a founding point in the axis, It is evident that all 
the found in the cone BCE will go forward without any 
refleGtion. Let CM be any other line of found, which we 
may, for brevity’s fake, call a /onoraus or phonic line. Be- 
ing reflected in the points M, N, O, P, it 1s evident that 
it will at lait efcape from the trumpet in a direGion PQ, 
equally diverging from the axis with the line CM. The 


fame mutt be true of every other fonorous line. 'Therefore 


the echoes will all diverge from the mouth of the trumpet in’ 


the fame manner as they would have proceeded from C with- 
out any trumpet. Even fuppofing, therefore, that the echoes: 
are as {trong as the original found, no advantage is gained 
by fuch a trumpet, but ee of bringing the found forward 
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‘Feampety from C.to.c’. "This is quite trifling when the hearer is at 


a diftance. Yet we fee that founds may be heard at a very 
great diltance, at the end of long, narrow, cylindrical, or 
prifmatical oalleries, It is known that a voice may be diftiu@. 
ly heard at the diftance of feveral hundred feet in the Roman 
aqueducts, whofe fides are perfe€tly ftraight and fmooth, 
being plaftered with ftucco. The fmooth furface of the {till 
water greatly contributes to this effect. _ Cylindrical or prif- 
matical trumpets muft therefore be rejeted. 

Let the trumpet be a cone BCA (fig. 2.), of which CN 
is the axis, DK a line perpendicular to the axis, and DFHI 
the path of a refleéted found in the plane of the axis. The 
laft angle of refleGtion IHA is equal to the lait anole of in- 
cidence FHC. ‘The angle BFIA, or its equal CFD, is 
equal to the angles FHI) and FCH;; that is, the angle of 
incidence CFD. exceeds the next angle of incidence FHC 
by the angle FCD; that is, by the angle of the cone. In 
hike manner, FDH exceeds CED by the fame angle FCD, 
Thus every fucceeding angle, either of incidence or reflec- 
tion, exceeds the next by the angle of the cone. Call the 
angle of the cone a, and let 4 be the firft angle of incidence 
PDC. The fecond, or DFC, ie '—a. The third, or 
FHC, is 6— 2a, &c.: and the ath angle of incidence or 
reflection is b— na, after n refletions. Since the angle 
diminifhes by equal quantities at each fubfequent refleGion, 
it is plain, that whatever be the firft angle of incidence, it 
may be exhaufted by this diminution; namely, when » times 
a exceeds or is equal to 6. Therefore to know how many re- 
fleCtions of a found, whofe firft incidence has the inclination 
é, can be made im an infinitely extended cone, whofe angle is 
a, divide 6-by a; the quotient will give the number n of 
reflections, and the remainder, if any, will be the laft angle 
of incidence or refleion Iefs than a. It is very plain, that 
when an angle of reflection IHA is equal to or lefs than 
the angle BCA of the cone, the refleted line HI will no 
more meet with the other fide CB of the cone. 

We may here obferve, that the greateft angle of incidence 
is a right angle, or go°. This found would he refle@ed 
back in the fame line, and would be incident on the oppo- 
fite Gde in an angle = go° — a, &c. 

. Thus we fee that a conical trumpet is well fuited for con- 

fining the found: for by prolonging it fufficiently, we can 
keep the lines of reflected found wholly within the cone. 
And when it is not carried to fuch a Jenyth as to do this, 
when it allows the founding line GH, for example, to efcape 
without farther refleGtion, the divergency from the axis is 
lefs than the laft angle of refleGtion RGH by half the angle 
BCA of the cone. Let us fee what is the connection be- 
tween the length and the angle of ultimate reflection. 


We have fin. 6 —a: fin. b= CD: CF, and CF=CD x 


fin. 5 BLN CoRR: aE TE 
—= and fin. d—2a4: fn.b—a—CF: CH, and 


fin. b— a Ky 
fin.b—a@- fin. } fin. b6— a 
yas sh tis Pty acy ae ar er eng fin. 6— 2a, 
fin, b 


=—CDx aay aa 28 &e. ; 


‘Therefore if we fuppofe X to be the length which will 
fin. 6 


fin. 6 —ana’ 


give us n refleétions, we fhall have X = CD x 


Hence we fee that the length increafes as the angle 4—na 
diminifhes ; but is not infinite, unlefs na is equal tod. In 
this cafe, the immediately preceding angle of refleftion mult 
be a, becaufe thefe angles. have the common difference a. 
Therefore the laft refleted found was moving parallel to the 
appotite fide of the cone, and cannot. again meet it. But 


though we cannot aflign the length which will give the ath 
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reflection, we can give the length which will give the one "Trumpe 


_ continually augmented by the conflant anule a. 
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immediately preceding, whofe angle with the fide of the 
cone isa. Let Y be this length, We have Y=CD x 
fn. 
fn.a’ 
flected as often, faving once, as if the tube-were infinitely 
long. For fuppofe a fonorous line to be traced backwards, 
as if a found entered the tube in the direGion i 4, and were 
reflected in the points 4, f, d,4, D, the angles will be 
But this 
augmentation can never go farther than 90° + 3a, For if 
it reaches that value at D, for inftance, the refleded line DK 
will be perpendicular to the axis CN ; and the angle ADK 
will be equal to the angle DKB, and the found will come 
out again, This remark is of importance on another ac- 
count. 

Now fuppofe the cone to be cut off at D by. a-plane per- 
pendicular to the axis, KD will be the diameter of its 
mouth-piece ; and if we fuppofe a mouth completely occu- 
pying this circle, and every point of the circle to be fono- 
rous, the refleéted founds will proceed from it in the fame 
manner as light would from a flame which completely occu- 
pies its area, and is refleéted by the infide of the cone. ‘The 
anele FDA will have the greateft poffible fine when it is a 
rivht angle, and it never can be greater than ADK, which 
is = 90-44. And fince between 90° +4 a4, and go — 
5 a, there muft fall fome multiple of a; call this multiple 4, 
Then, in order that every found may be refleted as o*ten as 
poflible, faving once, we muft make the length of it KX = 
CD x suid 

d,2 

Now fince the angle of the cone is never made very great, 
never exceeding 10 or 12 degrees, 6 can never differ from 
go above a degree or two, and its fine cannot differ much 


~ 


D 
from unity. Therefore X will be very nearly equal to pa 


This length will allow every line of found to be re- 


ee becaufe a is 
{mall, and the fines of {mall arches are nearly equal and pro- 
portional to the arches themfelves. There is even a {mall 
compenfation of errors in this formulas or as the fine of 
90° is fomewhat too large, which would give X too great, 
2S,za is alfo larger than the fine of a. _ Thus let a be 
12°; then the neareft multiple of a is 84 or 96°, both of 
which are as far removed ag poffible from 90°, and the 
error is as great as poffible, and is nearly +3,th of the 
whole. 

‘Lhis approximation gives us a very fimple conftruction. 
Let CM be the required length of the trumpet, and draw 
ML perpendicular to the axis inO. It is evident that 5; 
MO 


which is alfo very nearly equal to 


MCO : rad. = MO:CM, and CM; or X>=e-i = 


LM vy 
aS but X = St and therefore LM is equal to. 
CD. 

If therefore the cone be of fuch a length, that its diame- 
ter at the mouth is equal to the length of the part cut off, 
every line of found will have at leaft as many reflections, 
fave one, as if the cone were infinitely long ; and the laft 
reflected line will either be -parallel to the oppofite fide of 
the cone, or lie nearer the axis than this parallel ; confe- 


quently fuch a cone will confine all the refle€ted founds. 


within a cone whofe angle is 20, and will augment the 
found in the proportion of the {pherical bafe of this cone 
to a complete hemifpherical furface. Defcribe the circle 
DKT round C, and making DT an arch of go, draw the 
chord DT. Then fince the circles defcribed with the radii 


ay oer Sa Sete ee 


TRU [ 
‘the revolution of the arches DK and DKT round the axis 


CD, the found will be condenfed in the proportion of DK? 
to DT’. ‘ 


This appears to be the beft general rule for conftructing’ 


the inftrument ; for, to procure another reflection, the tube 
muft be prodigioufly lengthened, and we cannot fuppofe 
that one refleGtion more will add greatly to its power. 

It appears, too, that the length depends chiefly on the 
anvzle of the cone; for the mouth-piece may be confidered 
as nearly a fixed quantity. It muft be of a fize to admit 
the mouth when {peaking withforce and without conttraint. 
‘About an inch and a half may be fixed on for its diameter. 
When therefore we propofe to confine the found to a cone 
of twice the angle of the trumpet, the whole is determined 
by that angle. For fince in this cafe ILM is equal to Cb, 
we have DK: CD=LM (or CD): CM and CM = 
CD: 


DK 
But 2S;ta:1=DK:CD, 
and 28,4a:1=CD:CM; 


therefore 4S,*7a:1= DK;CM, 
A CM ee oe sah r ly. And 
By nd / = {Site = Sg MOY, Pee in 
Gnce DK is an inch and a half, we get the length in inches, 
q I b. i 
: counted from the apex of the coue = S277 mar SOEs -From 
DK, or 


he ad 


this we muft cut off the part CD, which is = 
DK 


3 se 5 
very nearly 5, a’ or pee nm, meafured in inches, and we 


muft make the mouth of the fame width = 


On the other hand, if the length of the trumpet is fixed 
on, we can determine the angle of the cone. For let the 


length (reckoned from C) be L; we have 2 S,22 = - 
> 
arty ete mney a 
a a=57> and ateae oe 
Thus let 6 feet or 72 inches be chofen for the length of 


the cone, we have 8,2 = 3 = 
Nv 144 
= fin 8° 17’ for the angle of the cone; and the width at 


Panos YY 
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2,5, 2 
from 72, leaves 61,6 inches for the length of the trumpet. 

And fince this trumpet confines the refiected founds to 
‘a cone of 16° 34, we have its magnifying power = a 

SAE A Se 
EIR On Be Oe 
fes the found about 96 times; and if the diftribution were 
uniform, it would be heard “96, or nearly 10 times far- 
ther off. For the loudnefs of founds is {uppofed to be in- 
vertely as the {quare of the diftance from the centre of un- 
dulation. - 
~ But before we can pronounce with precifion on the perform- 
ance of a {peaking trumpet, we muft examine into the man- 
ner in which the refleAed founds are diftributed over the 
{pace in which they are all confined. 

Let BKDA (fig. 3.) be the feétion of a conical trumpet 
by a plane through the axis; let C be the vertex of the 
cone, and CW its axis; let ‘KV be the feGtion of a 
fphere, having its centre in the vertex of the cone ; and let 
P be a fonorous point on the furface of the fphere, and 


the mouth is = 10,4 inches. This being taken 


96 nearly. It therefore conden- 


ane 
rumpet, DK, DT, are equal to the {pherical furfaces generated by Pafel the path of a line of found lying 


mouth-piece. 
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{eGtion. ; 

In the great circle of the fpliere take KQ = KP, DR 
= DQ, and KS=KR. Draw QBd; allo draw Qdn 
parallel to DA ; and draw PB, Pd, PA. anes 

“1, [hen it is evident that all the lines drawn from P, 
within the cone APB, proceed without reflection, and are 
diffufed as if no trumpet had been ufed. . 

2: All the fonorous lines which fall from P on KB are 
refle@ted from it as if they had come from Q. 

3. All the fonorous lines between BP and d P have fut- 
fered but one ‘refleQion; for da will no more meet DAA! 
fo as to be reflected arain. 

4. All the lines which have been reflected from KB, and 
afterwards from DA, proceed as if they had come from *R. 
For the lines refledted from KB proceed as if they had 
come from Q; and lines coming from Q and reflefted by 
DA, proceed as if they had come from R. Theretore draw 
RA o, and alfo draw Rgm parallel to KB, and draw 
QcAgQbg, Pc,and Pd. ‘Then, 

s. All the lines between 4 P and ¢ P have been twice re- 
flected. Stir one ae 

Again, draw SBf, BrR, ruQ,SxA, Ryx; Qzy. 

6. All the lines between u P and z P have fuffered three 
reflections. 

Draw the tangents TA?, VB v, croffing the axis in W. 

+. The whole founds will be propagated within the cone 
v Wt. For to every fonorous point in the line KD there 
correfponds a point fimilar to Q, regulating the firft reflec- 
tion from KB; and a point fimilar to R, regulating the fe- 
cond’ refle@ion from DA; and a point S regulating the 
third refleGion from KB, &c. And fimilar points will be 
found regulating the firft reflection from DA, the fecond 
from KB, andthe third from DA, &c.; and lines drawn 
from all thefe through A and B mutt lie within the tan- 
gents TA and VB.’ 

8. Thus the centres of refleGion of all the fonorous lines 
which lie in planes pafling through the axis, will be found 
in the furface of this fphere ; and it may be confidered as 
a fonorous fphere, whofe founds fir concentrate in W, and 
are then diffufed in the cone v W ¢. 5 

It may be demonftrated nearly in the fame manner, that 
the fonorous lines which proceed from P, but not in the 
plane paffing through the axis, alfo proceed, after various 
reflections, as if they had come from points in the furface of 
the fame {phere. ‘The only difference in the demonftration 
is, that the centres Q, R, 5S of the fucceffive reflections are 
not in one plane, but in a fpiral line winding round the fur- 
face of the {phere according to fixed laws. ‘T’he foregoing 


‘conclufions are therefore general for all the founds which 


come in all dire&tions from -every point in the area of the 


Thus it appears, that a conical trumpet is well fitted 
for increafing the force of founds by diminifhing their final 
divergence. For had the fpeaker’s mouth been in the open 
air, the founds which are now confined within the cone 
w Wt would have been diffufed over a hemifphere : and we 
{ee that prolonying the trumpet mult confine the founds full 
more, becaufe this will make the angle BWA {till fmaller ; 
a longer.tube mult alfo occafion more reflections, and con- 
fequently fend more fonorous undulations to the ear at a di- 
{tance placed within the cone v W ¢. 

We have now obtained a very conneéted view of the 
whole effe& of a conical trumpet. It is the fame as if the 
whole fegment TK DV were founding, every part of it with 
an intenfity proportional to the denfity of the points Q, Rs 
S, &c. correlponding to the different points P of the mouth 
piece. It is eafy to fee that this cannot be uniform, but 

4 By 2 mult 


in the plane of the Tronipets 
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Trumpet: muft be much raret towards the marin of the fegment. It 
“vr would require a good deal of difcuflio 


n to fhow the denfity 
of thefe fiGitious founding points and we fhall content our- 
felves with giving a very palpable view of the diftribution of 
the fonorous rays, or the denfity (fo to fpeak) of the 
echoes, in the different fituations in which a hearer may be 
place. 

We may obferve, in the mean time, that this fubltitu. 
tion of a foundins {phere for the founding mouth-piece 
has an exaét parallel in Oprics, by which it will be greatly 
illuftrated. Suppote the cone BKDA to be a tube polith- 
ed in the infide, fixed in a wall B “, perforated in BA, and 
that the mouth-piece DK is occupied completely by a flat 
flame. The effect of this ona {pectator will be the fame 
if he is properly placed in the axis, as if he were lookinz 
at a flame as big as the whole {phere. 
dent. 

It is eafy to fee that the line /eS is equal to the line 
fefaP therefore the refleted founds alia come to the 
ear in the fame moments as if they had come from their re- 
fpective points on the furface of the fubltituted {fphere. Un. 
lefs, therefore, this iphere be enormoufly larwre, the diftin&- 
nefs of\articulation will not be feniibly affected, becaufe the 
interval between the arrival of the different echoes of the 
fame {nap will be infenfible. ; 

Our limits oblige-us to content ourfelves with exhibiting 
this evident fimilarity of the proorefs of echo from the fur. 
face of this phonic {ohere, to the progrefs of lizht from the 
fame luminous {phere fhining through a hole of which the 
diameter is AB. ‘The direét inveltigation of the intenfity 
of the found in different direftions and diftances would 
take up much room, and give no clearer concention- of the 
thing. ‘Lhe intenfity of the found in any point Is precifely 
fimilar to the intenfity of the illumination of the fame point; 
and this is proportional to the portion of the luminous fur- 
tace feen from this point through the hole directly, and to 
the {quare of the diftance inverfely. ‘ihe intelligent reader 
will acquire’ a diftin@ conception of this matter from fig. 4. 
which reprefents the diftribution of the fonorous lines, and 
by confequence the degree of loudnefs which may be expeét- 
ed in the different fituations of the hearer, 

A\s we have already obferved, the effe& of the cone of 
the trumpet is perfe@tly analogous to the reflection of light 
from a polifhed concave, conical mirror, Such an infru- 
ment would be equally fitted for illuminating a diftant ob- 
jet. We imagine that thefe would be much more power- 
ful than the fpherical or even parabolic mirrors commonly 
ufed for this purpofe. Thefe laft, having the candle in the 
focus, alfo fend forward a cylinder of light of equal width 
with the mnror. But it is well known, that oblique reflec- 
tions are prodigioufly more vivid than thofe made at greater 
angles. Where the inclination of the refleéted light to the 
plane of the mirror does not exceed eight or ten degrees, it 
reflets about three-fourths of the light which falls on it. 
But when the inclination is 80, it does not refleét. one-fourth 

art. 
We may alfo obferve, that the denfity of the nefle&ed 
founds by the conical trumpet ABC (fig. 4.) is precifely 
fimilar to that of the illumination produced by a luminous 
Sphere TDV, fhining through a hole AB. ‘here will be 
a {pace circum{cribed by the cone formed by the lines 'TBz 
and VA v, which is uniformly illuminated by the whole 
{phere (or rather by the fegment ‘DV ), and on each fide 
there is a {pace illuminated by a part of it only, and the il. 
lumination gradually decreafes towards the borders. A 
{pectator placed much out of the axis, and looking through 
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the hole AB, may not fee the whole fphere. In like man- Trum 


Re Te oi 


ner, he will not hear the whole founding fphere: He may 
be fo far from the axis as neither to fee nor hear any part 
of it. 

Affifting our imagination by this comparifon, we perceive, 
that beyond the point w’ there is no place where a// the re- 
flected founds are heard. Therefore, m order to preferve 
the magnifying power of the trumpet at any diftance, it is 
neceflary to make the mouth as wide as the fonorous {phere. 
Nay, even this would be an imperfect inftrument, becaufe its. 
power would be confined to a very narrow fpace ; and if it 
be not accurately pointed to the perfon litentnz, its power 
will be greatly diminifhed. And we may obferve, by the 
way, that we derive from this circum(tance a {trong confir- 
mation of the juftnefs of Mr Lambert's principles ; for the 
effects of {peaking trumpets are really obferved to be limi. 
ted in the way here defcribed.— Parabolic trumpets have: 
been made, and they fortify the found not only in the ey- 
lindrical {pace in the direétion of the axis, but alfo on each 
fide of it, which fhould. not have been the cafe had their 
effeet depended only on the undulations formed by the pa- 
rabola in planes perpendicular to the axis. But to pro- 
ceed. 

Let BCA (fig. 5.) be the cone, ED the mouth-piece, 
TEDV the equivalent fonorous iphere, and BAY the cir- 
cumferibed cylinder. Then CA-or CB is the length of 
cone that is neceffary for maintainins the maznifying power 
at all diltances. We have two conditions to be fulfilled, 
The diameter ED of the mouth-piece muft be of a certain 
fixed magnitude, and the diameter AB of the outer end 
muft be equal to that of the equivalent fonorous {phere. 
Thefe conditions determine all the dimenfions of the trum- 
pet and its magnifying power. And, filt, with refpe@ to. 
the dimenfions of the trumpet. 

The fimilarity of the triangles ECG and BCF gives 
CG: ED=CF: AB; butCG = BF, = 2AB, and CF 
= CG+GF, = GF +4AB; therefore AB: ED= 
GF +3AB; AB, and AB: ED.-= 2 GF'+ AB:AB; 
therefore 2GF xX ED +AB,X ED.= AB?, and 2GF Xx 
ED = Ab’, — ABx ED, = AB X AB — ED, and GP 


— ABxAB—ED And, on the other hand, becaufe 


ee es e 


2ED 

AB? —xXiE BAD=2GFXED, we have AB?— AB 

x ED +3 ED*=2GF x ED +4 ED, or AB—3 ED? 

=2GFXED+ ED’, and AB=/2GFX ED Pi ED* 
2 ED. 

Aa ees reprefent the length of the trumpet, y the diame- 

ter at the great end, and m the diameter of the mouth-piece. 


Then x =2*I—”™ and y = V2xm+4im2+tim. Thus 
2m 


the length and the great diameter may. be had reciprocally. 
‘The uteful cafe in practice is to. find the diameter for a pro- 
pofed length, which is gotten by the laft equation. 

Now if we take all the dimenfions in inches, and“fix. m at 
an inch and a half, we have 2 xm = 3 x, and 5 m*=0,5625, 
and +m = 0,75; fo that our equation becomes y = 
3% + 0,5625 +075. The following table gives the 
dimenfions of a fufficient variety of trumpets. ‘Che firit com 
lumn is the length of the trumpet in feet; the fecond co- 
lumn is the diameter of the mouth in inches; the third co- 
lumn is the number of times that it magnifies the found; 
and the fourth column is the number ot times that it in- 
ereafes the diftance at which 'a man: may be diflin@ly heard 
by its means ; the fifth contains the angle of the conc. ne 


mpet. 


es 


feet. 


6,8 


I 42,6 
2 93 77,8 
3 £32 Tt2,4 
4 12,8 146,6 
5 14,2 180,4 
6 1555 
7 
8 

9 
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12 

15 

18 

21 

de 


ED in all is = 1,5. 


The two lait columns are -conftrusted on the following 
confiderations: We conceive the hearer placed within the 
cylindrical fpace whofe diameter is BA. In this fituation 
he receives an echo coming apparently from the whole fur. 
face TGV ; and we account the effe&t of the trumpet as 
equivalent to the united voices of as many mouths as. would 
cover this jurface. Therefore the quotient obtained by di- 
viding the furface of the hemifphere, by that of the mouth- 
piece will expreis the magnitying power of the trumpet. 
If the chords ¢ E, g T, be drawn, we know that the {phe- 
rical_furfaces To V, Eg D, are refpectively equal to the 
circles defcribed with the radii Tg, Eg, and are therefore 
as [y?and Eg’. Therefore the audibility of the trumpet, 
when compared with a fingle voice, may be exprefled by 
Big?! 
For if Ef be drawn parallel to the axis, it is plain that 

BA—ED 
——, and that Ef is to f B as radius to the 


tangent of BCF; which angle we may call a. Therefore 


But if 


the radius CE be accounted 1, T'g is = 4/2, and Eg is 

fay. tess 

4 = aCe and the magnifying 
§ 2 fn. ~ 


By ease tL! is 
tan. @ =", and thus we obtain the angle a. 


ea 
— 


a , 
2 fin. =. ‘Sherefore 
2 
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power of the trumpet is = 


The 


~ a M 
2, lin .2 — 
2 


numbers, therefore, in the third column of the table are 


I 
each = ——-—-. 


2 fin.2— 
a 


——, = 
fia te 
4 2 


But the more ufual way of conceiving the power of the 
ttumpet is, by eonfidering how much farther it will enable 
us to hear a voice equally well. Now we fuppofe that the 
audibility of founds varies in the inverle duplicate ratio. of 
the diltance. Therefore if the diftance 7, at which a man 
may be diftmétly heard, be increafed to x, in the propor- 
tion of EG to Fg, the found will be lefs audible, in the 
proportion of ‘I g* to EG*. Therefore the trumpet will 
be as well heard at the diftance z as the fimple voice is 


heard at the diflance d . Therefore 3 will exprefs the ex. 


Now the ratio of ‘I'g* to Eg? is eafily obtained. 
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tending power of the trumpet, which is therefore = 


/ a Trumpet. 


2 fin. fee 
2 
In this manner were the numbers computed for the fourth 


column of the table. 
When the angle BCA is fmall, which is always the cafe 
in {peaking trumpets,’ we may, without any fenfble error, 


ED 
contider EG as = >= <, And TG =TCxX/2, = 
AB AB Seal 
zy Vv2= PU es ay This gives a very eafy com- 


putation of the extending and magnifying powers of the 
trumpet. 
Pd 


The extending power is = Jf 2—- 
: y? 
‘Lhe magnifying power is = 2 ai 


We may alfo eafily deduce from the premifes, that if the 
mouth-piece be an. inch and a half in diameter, and the 
length x be meafured in inches, the extending power is very 
nearly = s/%x| and the magnifying power = }x. 

An inconvenience {till attends the trumpet of this con- 
ftru&tion. Its complete audibility is confined to the cylin- 
drical fpace in the direCtion of the axis, and it 1s more 
faintly heard on each fide of it. This obliges us to direct 
the trumpet very exactly to the {pot where we with it to be 
heard. ‘This is confirmed by all the accounts we have of 
the performance of great fpeaking trumpets. It is evident, 
that by lenytheniny the trumpet, and therefore enlarging 
its mouth, we make the lines 'T'B¢ and VA v expand (fig. 
4.) 3 and therefore it will not be fo difficult to direct the 
trumpet. 

But even this is confined within the limits of a few de- 
grees. Even if the trumpet were continued without end, 
the founds cannot be reinforced in a wider {pace than the 
cone of the trumpet. But it is always advantageous to in- 
creafe its lenvth ; for this makes the extreme tangents em- 
brace a greater portion of the fonorous {phere, and thus 
increafes the found in the fpace where it is all reflected. | 
And the limiting tangents TB, VA, expand ftill more, and 
thus the {pace of full effect is increaled. Eut either of 
thefe anzmentations is very fmall in comparifon of the aug- 
mentation of fize. If the trumpet of fig. 5. were made am 
hundred times longer, its power would not be increafed 
one half, 

We need not therefore aim at much more than:to pro- 
duce a cylindrical {pace of full effeét; and this. will always: 
be done by the preceding rules, or table of conftructions. 
We may give the trumpet a third or a fourth part more 
length, in: order to fpread’a little the fpace of its full effects. 
and thereby make it more eafily dire¢ted to the intended 
ebje&. But in doing this we muft be careful to increafe 
the diameter of the mouth as. much as we increale the 
length ; otherwife we produce the very. oppofite effect, and 
make the trumpet greatly inferior to a fhorter one, at all. 
diftances beyond a certain point. For by imcreafing the 
length while the part CG remains the fame, we caule the 
tangerts ‘IB, and VA to meet on fome diftant point, be- 
yond which the found diffufes prodigioufly. The conftruc- 
tion of a {peaking trumpet is. theretore a problem of fome: 
nicety 3. andas the trials are always made at fome confider- 
able dittance, it may frequently happen that a. trumpet,, 
which is not heard at a mile’s diftance, may be made very 
audible two miles off by cutting off a piece at its wide end. 

After this. minute confideration of the conical trumpet, 
we might proceed to confider thofe of other forms. In par- 
ticular, the hyperbolic, propofed by Caflegrain, and the 

parabolic, 
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fha'l find them inferior to the conical. 

With refpe& tothe hyperbolic trumpet, its inaptitude 
is evident at rf fight. For it mutt diffipate the echoes 
more’'than a conical trampet. Indeed Mr Caflegrain pro- 
ceeds on quite different principles, depending on the me- 
chanifm of the aerial undulations: his aim was to increafe 
the agitation in each pulfe, fo that it may make a more for- 
cible impulfe on the ear. But we are too imperfectly ac- 
quainted with this fubje&t to decide a priori; and expe- 
aience thows that the hyperbola is not a good form. 

With refpeét to the parabolic trumpet, it is certain that 
if the mouth-piece were but a point, it would produce the 
moft favourable refle@tion of all the founds; for they would 
all proceed parallel to the axis. But every point of an open 
mouth muft be. confidered as a centre of found, and none 
of it muft be kept out of the trumpet. If this be all ad- 
mitted, it will be found that a conical trumoet, made by 
the preceding rules, will diffipate the reflected founds much 
lefs than the parabolic. 


‘Uhus far have we proceeded on the fair confequences of . 


the well known fa, that echoes are reflected in the fame 
manner as light, without engaging in the intricate inveftt- 
gation of aerial undulations. Whoever conliders the New- 
tonian theory of the propagation of found with intelligence 
and attention, will fee that it is demonftrated folely in the 
cafe of a fingle row of particles; and that all the general 
corollaries refpe@ting the lateral diffufion of the clafic un- 
dulations are little more than fagacious gueffes, every way 
worthy of the illuftrious author, and Beautifully confirmed 
by what we can moft diftin@ly and accurately obferve in 
the circular waves on the furface of ftill water. But they 
are by no means fit for becoming the foundation of any 
doGtrine which lays the fmallef{t claim to the title of accurate 
feience. We really know exceedingly little of the theory 
of aerial undulations ;.and the conformity of the phenomena 
of found to thefe guefles of Sir Ifaac Newton has always 
‘been a matter of wonder to every eminent and candid ma- 
thematician : and no other fhould pretend to judze of the 
‘matter. [his wonder has always been acknowledged by 
Daniel Bernoulli; and he is the only perfon who has made 
any addition to the fcience of founds that is worth men- 
tioning. For fuch we mult always efteem his doétrine of 
the fecondary undulations of mufical cords, and the fecondary 
pulfes of air in pipes. Nothing therefore is more unwarrant- 
able, or more plainly fhows the precipitant prefumption of 
‘modern f{ciolifts, then the familiar ufe of the general theory 
of aerial undulations in their attempts to explain the abfrufe 
phenomena of nature (fuch as the communication of fen4- 
tion from the organ to the fenforium by the vibrations of a 
nervous fluid, the reciprocal communication of the volitions 
from the fenforium to the mutcle, nay, the whole pheno- 
‘mena of mind), by vibrations and vibratiunculz. 

Such attempts equally betray ignorance, prefumption, 
and meannefs of foul. Tgnorance of the extent to which 
the Newtonian theory may be logically carried, is the ne- 
ceflary confequesce of ignorance of the theory itfelf. It 
is prefumption to apply it to the phenomena of the intel- 
le€tual world ; and furely he has an abject foul who hugs 
‘and cherifhes the humble thought, that his mind is ‘an un- 
‘dulating fiuid, and that its all-grafping comprehenfion, and 
-all its delightful emotions, are nothing more than an ethe- 
rial tune.-—* Pol me occidiftis amentes.”” This whim is 
-older than Hartley : It may be found in Robinet’s Ss/feme de 
da Nature. ‘Uhis by the by made its firft appearance as a 
difcourfe delivered by Brother Orateur in the lodge of the 
grand Orient at Lyons; from which fource have proceeded 
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‘Trumpet. parabolic, propofed by Haafe, feem to merit confideration. 
v But if we examine them merely as reflectors of echoes, we 
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-all the cofmopolitical focieties in Europe, and that illumi- Trumf 


nation by which reafon is to triumph over revelation, and 
liberty and equality over civil government, We crave par~ 
don of our readers for this ebullition of fpleen ; and we 
hope for it from all thofe who can read Newton, and who 
efteem his modefty. 

Thofe who have endeavoured to improve the {neakingt 
trumpet on mechanical principles, have generally aimed ait 
increaling the violence of the elaftic undulations, that they 
may make a more forcible imoulfe.en the ear. [his is 
the obje& in view in the parabolic trumpet. All the undu- 
lations are converted into others which are in planes perpen 
dicular to the axis of the initrument; fo that the fame little 
mafs of air is agitated again and again in the fame direGtion. 
From this it is obvious to conclude, that the total agitation 
will be more violent. But, in the firft place, thefe violent azi- 
tations-muit diffufe themfelves laterally as foon as they get 
out of the trumpet, and thus be weakened, in a proportion 
that is perhaps impoffible for the moft expert analyft to 
determine. But, moreover, we are not fufficiently acquaint- 
ed with the mechaniim of the very firft azitations, to be able 
to perceive what conformation of the trumpet will caufe the 
reflected undulations to increafe the firft undulations, or to 
check them. For it mult happen, during the production 
of a continued found in a trumpet, that a parcel of air, 
which is in a ftate of progreflive agitation, as it makes a 
pulfe of one found, may be ina flate of retrograde agita- 
tion, as it is part of a pulle of air producing another found. 
We cannot (at leatt no mathematician has yet done it) difcri- 
minate, and then combine thele agitations, with the intel- 
ligence and preciiion that are neceflary for enabling us to 
fay what is the ultimate accumulated effet. Mr Lambert 
therefore did Wwifely in abftaining from this intricate invetti- 
gation; and we are highly obliged to him for deducing 
fuch a body of demonitrable doétrine from the acknow- 
ledged, but ill underftood, fa& of the reflection of echoes. 

We know that two founds actually crofs each other with- 

out any mutual dilturbance ; for we cau hear cither of them 
diltin&tly, provided the other is not fo loud as to ftun our 
‘ears, in the {ame manner as the glare of the {un dazzles 
our eyes. 
guences which are legitimately deduced from this fac, in 
the fame manner as we depend on the icience of catoptrics, 
which is all deduced from a faét perfectly fimilar and as 
little underitood. 

But the preceding propofitions by no means explain or 
comprehend all the reinforcement of found which is really 
obtained by means of a {peaking trumpet. In the firit 
place, although we cannot tell in what degree the aerial 
undulations are increafed, we cannot doubt that the reflec- 
tions which are. made in direétions which do not greatly de- 
viate trom the axis, do really increafe the agitation of the 
particles of air. We fee a thirg perfedtly fimilar to this in 
the waves on water. Take a long flip of lead, about two 
inches broad, end having bent it into the form of a parabola, 
fet it into a large flat trough, in which the water is about an 
inch deep. Let a quick fucceffion of {mall drops of water 
fall precifely on the focus-of the parabola. We fhall fee 
the circular waves proceeding from the focus all converted 
into waves perpendicular to the axis; and we fhall fie- 
quently fee thele flraight waves confiderably augmented in 
their height and force. We fay generally, for we have 
fometimes obferved that thefe refleéted waves were not fen- 
fibly ftronger than the circular or original waves. Wedo 
not exattly know to what this difference muft be afcribed : 

_we are dilpofed to attribute it to the frequency ot the drops. 
This may be fuch, that the interval of time between each 
drop is précifely equal, or at keaft.commenfurable, to the 

time 


We may therefore depend on all the confe-~ 
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is a pretty experiment; and the- ingenious mechanician 
may make others of the fame kind which will greatly il. 
luftrate feveral difficult points in the feience of founds. We 
may conclude, in general, that the refleétion of. founds, in 
a trumpet of the ufual fhapes, is accompanied by a real 
increafe of the aerial agitations ; and in: fome particular 
cafes we find the founds prodigiorfly increafed.  'I’hus, 
when we blow through a mufical trumpet, and allow the 
air to take that uniform undulation which can be beft main- 
tained in it, namely, that which produces its mufical tone, 
where the whole tube contains but one or two undulations, 
the ‘agitation of a particle muft then be very great; and it 
matt defcribe a very confiderable line in its ofcillations. 
When we fuit our blaft in fuch a manner as to continue 
this note, that is, this undulation, we are certain that the 
{ubfequent agitations con{pire with the preceding agitation, 
and augment it. And accordingly we find that the found 
is increafed to a prodigious degree. A cor de chaffe, or a 
bugle horn, when properly winded, will almoft deafen the 
car; and yet the exertion is'a mere nothing in comparifon 
with what we make when bellowing with all our force, but 
with not the tenth part of the noife. We alfo know, that if 
we {peak through a fpeaking trumpet in the key which 
correfponds with its dimenfions, it is much more audible 
than when we’ fpeak in a different pitch. 'Thefe obferva- 
tions fhow, that‘ the ‘loudnefs of a {peaking trumpet arites 
from fomething more than the fole reflection of echoes confi- 
dered by Mr ILambert—the very echoes are rendered louder. 

In the next place, the founds are increafed by’the vibrations 
of the trumpet itfelf. ‘he elaftic matter of the trumpet is 
thrown into tremors by the undulations which proceed from 
the mouth-piece. Thefe tremors produce pulfes in the con- 
tiguous air, both in the infide of the trumpet and on that 
which furrounds it. ‘[hefe undulations within the trumpet 
produce original founds, which are added to the refleéted 
founds: for the tremor continues for fome little time, per- 
hans the time of three or four or more pulfes. This mutt 
increafe the loudnefs of the fubfequent pulfes. We cannot 
fay to what dezree, becaufe we donot know the force of 
the tremor which the part of the trumpet acquires: but 
we know that thefe founds will not be magnified by the 
trumpet to the fame degree as if they had come from the 
mouth-piece ; for they are reflected as if they had come 
frora the furface of a fphere which paffes through: the agi- 
tated point of the trumpet. In fhort, they are magnified 
only by that part of the trumpet which lies without them. 
The whole founds of this kind, therefore, proceed as. if they 
came from a number of concentric fpherical furfaces, or 
from a folid fphere, whofe diameter is twice the length of 
the trumpet cone. 

All thefe agitations arifing from the tremors of the trum- 
bet tend greatly te hurt the diftinginefs of articulation; 
becaule, coming from different points of a large fphere, they 
arrive at the ear in a fenfible fucceffion ; and thus change a 
momentary articulation to a lengthened found, and give the 
appearance of a number of voices uttering the fame words 
in fueceffion. It is in this way that, when we clap our 
hands together near a long rail, we get an echo from each 
poft, which produces a chirping found of fome continuance. 
For thefe reafons it is found advantageous to check all tre- 
mors of the trumpet by wrapping it up in woollen lifts, 
This is alfo neceffary in the mufical trumpet. 

With refpeét to the undulations produced by the tre- 
mors of the trumpet in the air contiguous to its outfide, 
they alfo hurt the articulation. At any rate, this is fo 
much of the fonorous monientum ufelefsly employed; be- 
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pet. tinte’ in which the waves run over their own breadth: This 
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caufe they are diffufed like common founds, and 
no augmentation from the trumpet. 


Ir is evident, that this inftrument may be ufed (and ac- Hearing 
cordingly was fo) for aiding the hearing ; for the fonorougsttumpets 


lines are refleced in either. dire@tion. We.kaow that all 
tapering cavities greatly increafe external noifes; and we 
obferve the brutes prick up their ears when they want to 
hear uncertain or fain: founds. They turn them in fuch 
dire€:ions as are beft fuited for the refleGtion of the found - 
from the quarter whence the animal imagines that it comes. 
Let us apply Mr Lambert’s principle to this very intes 
refling cafe, and examine whether it be poffible to affitt 
dull hearing in like manner as the optician has affifted im- 
perfect fight. : 
The fubjeét is greatly fimplifed by the circumftances of 
the cafe ; for the founds to which we liften generally come: 
in nearly one direétion, and all. that we have to do is to 
produce a conftipation of them. And we may conclude, 
that the audibility will be proportional to this conflipation. 
Therefore let ACB, fig. 6. be the cone, and CD its axis.. 
The found may be conceived as coming in the direétion: 
RA, parallel to the axis, and to be refleéted in the points: 
A, b,c, d, e, till the angle of incidence increafes to gO? §. 
after which the fubfequent reflections fend the found out 
again. We mutt there‘ore cut offa part of the cone; and, 
beeaufe the lines increafe their anvle of incidence at each: 
refleGion, it will be proper to make the angle of the cone 
an aliquot part of 90”, that the lealt incidence may amount 
precilely to that quantity. What part of the cone fhould 
be cut off may be determined by the former principles. 


CA ° fin. a 

Call the angle ACD, a. We have Ce= fin. (2m-F 1) a 
when the found. gets the laft ufeful refle@ion. "hen we 
have the diameter of the mouth AB = 2 CA «fin: a, and 
that of the other end ef= Ce-2 fin. a. Therefore the 
founds will be conftipated in the ratio of CA? to C e, and 
the trumpet will bring the fpeaker nearer in the ratio of 
CA. to Ce- 

When the lines of refleQed found are thus brought to- 
gether, they may be received into a {mall pipe perfeAly 
cylindrical, which may be inferted into the external ear. 
This will not change their angles.of inclination to the axis. 
nor their denfity. It may be convenient to make the ine 
ternal diameter of this pipe + of an inch. Therefore C e‘fin.a 
is. = 4 0f aninch. This circumftance,. in conjunction with: 
the magnifying power propofed, determines the other di- 


menfions of the hearing trumpet... For Ce 


CA. : fin. a 
fin. (22 + i)a 6 fin. a : 

Thus the relation of the angle of the cone and the length: 
of the inftrument is afcertained, and the found is brought: 
nearer in the ratio of CA to Ce, or of fin. (2.2+1) @ to fin. 
a. And feeing that we found it proper to make (2a--i)a 
= 90°, we obtain this very, fimple analogy, 1 : fin. a= 
CA:Ce. And the fine of 2 the angle of the cone is to. 
radius as 1 to the approximating power of the inftrument.. 

Thus let it be required that the found may be as audible 
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and CA = fin. (2e-+t)a 
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as if the voice were i2timesnearer. This gives GS = 12 
felicia st Gal i 

This gives fin. a = oe and a= 4° 47’, and the angle of 


144 


Megs 


Sumit, Borge 
the cone = 9.34. Then CA = Gina = 6,2, 


24, ‘Therefore the length of the cone is 24 inches- From: 
this 


receive Trumpet? 


——— this take Ce = 


wT ra 


CA | 
Tz = 2,and the length of the trumpet 


is 22 inches. ‘Lhe diameter at the mouth is 2 Ce, = 4 
inches. With’this inftrument one voice fhould be as loud 
as 144. 

If it were required to approximate the found only four 
times, making it 16 times ftronger than the natural voice 
at the fame diftance, the angle ACB muft be 29°; Ae 
muft be 2 inches, AB muft be 14d inches, and ef mutt be 
44 of an inch. 

It is ealy to fee, that when the fize of the ear-end is the 
fame in all, the diameters at the outer end are proportional 
to the approximating powers, and the length of the cones 
are proportional to the magnifying powers. 

We fhall find the parabolic conoid the preferable fhape 
for an acouftic trumpet ; becaufe the founds come into the 
inftrnment in a direction parallel to the axis, they are re- 
fleGted fo as to pafs through the focus. ‘The parabolic 
conoid muft therefore be cut off through the focus, that 
the founds may not go ott again by the “fubfequent reflec- 
tions ; and they muft be received into a cylindrical pipe of 3d 
of an inch in diameter. ‘l’hérefore the parameter of ee 
patabola is 4th of an inch, and the focus is +';th of an inch 
from the vertex. ‘This determines the whole inftrument ; 
for they are all portions of one parabolic conoid. Suppote 
that the inftrument is required to approximate the found 
12 umes, as in the example of the conical inftrnment. The 
ordinate at the mouth muft be t2 times the 6th of an inch, 
or 2 inches; and the mouth diameter is 4 inches, as in the 
conical inftrument. ee fer the length, obferve, that 
DC in fig. 7. is 4th of an inch, and MP is 2 inches, and 
AC is ath of an inch, and DC: MP? = AC: AP. This 
will give AP = 12 inches, and CP = r17iths; whereas 
in the conical tube it was 22.. In like manner an inftru- 
ment which approximates the founds 4 times, is only 13d 
inches long, and 14d inches diameter at the big end. Such 


{mall inftruments ery be very exactly made in the: para-' 


bolic form, and are certainly preferable to the conical. But 
‘fince even thefe are of a very moderate fize when intended 
- to approximate the found only a few times, and as they 

can be accurately made by any tin-man, they may be of 
more general ufe. 
wide at the big end, fhould approximate the found at leat 
g times. 

A general rule for making them.—Let m exprefs the ap- 
proximating power intended for the sha osgel The length 
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of the inftrument in inches is ule and the diameter 


at the mouth is”. 


3 
ways ¥d of an inch. 

In trumpets for affifting the hearing all reverberation of 
the trumpet muft be avoided. It muft be made thick, of 
the leaft elaftic materials, and covered with cloth externally. 
For all reverberation lafts for a fhort time, and produces new 
founds which mix with thofe that are coming in. 

We mutt alfo obferve, that no acouftic trumpet can fe- 
parate thofe founds to which we liften from others that are 
made in the fame direction. All are received by it, and 
magnified in the fame proportion. This is frequently a 
very great inconvenience. j 


The diameter at the {mall end is al- 


‘There is alfo another imperfetion, which we imagine: 


eannot be removed, namely, an odd confufion, which can- 
not be called. indiftin&inefs, but a feeling as if we were in 
the midft of an echoing room. The caufe feems to be 
this: Hearing-gives us fome perception of the dire@ion ef 
the founding obje&, not indeed very precife, bat fufficiently 
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on this theory of acouftic infiruments. 


One of 12 inches long, and 3 inches | 
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fo for moft purpofes. In all inftruments which we have 
defcribed for conftipating founds, the laft refle€tions are 
made in dire€tions very much inclined to the axis, and in- 
clined in many different degrees. ‘Therefore they have the 
appearance of coming from different quarters; arid inftead 
of the perception of a fingle fpeaker, we have that of a 
founding furface of great extent. .Wedo not know any 
method of preventing this, and at the fame time increafing 


\ 


the found. 


‘There is an obfervation which it is of importance to make 
Their performance 
does net feem to correfpond to the computations founded 
on the theory. When they are tricd, we cannot think that 
they magnify fo much: Indeed it is not eafy to find a 
meafure by which we can eftimate the degrees of audibility. 
When a man fpeaks to us at the diltance of a yard, and 
then at the diftance of two yards, we can hardly think that 
there is any difference in the loudnefs ; though theory fays, 
that it is four times lefs in the laft of the two experiments; 
and we cannot but adhere to the theory in this very fimple 
cafe, and muft attribute the difference to the impoffibility 
of meafuring the loudnefs of founds with precifion. Ard 


‘becaufe we are familiarly acquainted with the found, we car 


no more think it four times lefs at- twice the diftance, than 
we can think the vifible appearance of a man,four times lefs 
when he is at a quadruple difance. Yet we can completely 
convincevourfelves of this, by obferving that he covers the 
appearance of four men at that diftance. We cannot ey 
make the fame experiment with voices. 

But, befides this, we have compared two hearing trum. 
pets, one of which fhould have made a found as audible at 
the diftance of 40 feet as the other did at ro feet diflance; 
but we thought them equal at the diftance of 40 and 18. 
The refult was the fame in many trials made by different 
perfons, and in different circumi{tances.. This leads us to 
{uf{pe&t fome miftake in Mr Lambert’s principle of calcula- 
tion ; and we think him miftaken in the manner of eftima- 
tmg the intenfity of the refle&ted founds. He conceives 
the proportion of’ intenfity of the imple voice and of the 
trumpet to be the fame with that of the furface of the 
mouth-piece to the furface of the fonorous hemifphere, 
which he has fo ingenioufly fubftituted for the trumpet. 
But this feems to fuppofe, that the whole furface, generated 
by the revolution of the quadrantal arch TEG round the 
axis CG (fig. 4.), is equally fonorous. We are affured 
that it is not: For even if we fhould fuppoie that each of 
the points Q, R, and S (fig. 3.), are equally fonorons 
with the point P, thefe points of reflection do not ftand 
fo denfe on the furface of the {phere as on the furface of 
the mouth-piece. Suppofe them arranged at equal diftances - 
all over the mouth-piece, they will be at equal diilances allo 
on the {phere, only in the direétion of the arches of great 
circles which pafs through the centre of the mouth-piece. 
But in the dire€tion perpendicular to this, in the circum. 
ference of {mall circles, having the centre of the mouth- 
piece for their pole, they muft be rarer in the proportion of 
the fine of their diftance from this pole. ‘This is certainly 
the cafe with refpe& to all fach founds as have been re- 
fieéted in the planes which pa{s through the axis of the 
trumpet ; and we do. not fee (for we have not examined 
this point) that any compenfation is made by the teflec- 
tion which is not in planes paffing throuzh the axis. We 
therefore imagine, that the trumpet does not increafe the 
found in the proportion of g E* to g 1? (ig. 5.), but in 
that of ieee a 

Mr Lambert feems aware of fome error in his bdcuidiiba! 
and propofes another, which leads nearly te this conclufion, 

but. 
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ampet but founded on a principle which we do not think in the palfee. Tt is feven miles from the borders of Mayo, W. 
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leaft applicable to the cafe of founds. 

Trumprr, Marine, is’a mufital inftrument confifting of 
three tables, which form its triangular body.. It has a 
very long neck with one fingle firing, very thick, mount- 


ed on a bridge, whi¢h*is firm dn one’ fide, but tremulous 


én the other. Itis ftruck by a bow with ‘one hand, and 
with the other the ftring is prefled or ftopped on the neck 


‘by the thumb. 


It is the trembling of the ‘bridge, when ftruck, that 


makes it imitate the found of a trumpet, which it does to _ 


that perfeGtion, that it is {carce poffible to diftinguifh the 
ene from the other. And this is what has given it the de- 
nomination of trumpet-marine, though, in propriety, it be 
a kind of monochord. Of the fix divifions marked on the 


- neck of the inftrument, the firft makes a fifth with the 


open chord, the fecond an o€tave, and fo on for the reft, 
¢orrefponding with the intervals of the military trumpet. 

Trompet-Flower. See BiGnonta. 

TRUMPETER. See Psopnia. 

TRUNCATED, in general, is an appellation given to 
fuch things as have, or feem to have, their points cut off: 


-thus, we fay, a truncated cone, pyramid, leaf, &c. 


TRUNCHEON, a fhort ftaff or baton ufed by kings, 
generals, and great officers, as a-mark of their command. 

TRUNDELE, a fort of carriage with low wheels, where- 
on heavy and cumberfome burdens are drawn. 

TRUNK, among botanifts, that part of the herb which 
arifes immediately from the root, and is terminated by fruc- 
tification; the leaves, buds, and auxiliary parts of the herb 
not entering in its defctiption. 


TRUNNIONS, or Trunions, of a piece of ordnance, 


are thofe knobs or bunches of metal which bear her up on. 


the cheeks of the carriage. 


TRUSS, a bundle, or certain quantity of hay, ftraw, &e. 


A trufs of hay contains 56 pounds, or half an hundred 
weight: 36 truffes make a load. ; 

“Truss is alfo ufed fora fort of bandage or ligature made 
of fteel, or the like matter, wherewith to keep up the part 
in thofé who have hernias or ruptures. 

Truss, ia a fhip, a machine employed to pull a yard 
home to its refpe€tive maft, and retain it firmly in that po- 
fition. : 

TRUSTEE, one who has an eftate, or money, put or 
trufted in his hands for the ufe of another. 

TRUTH, a term ufed in oppofition to falfehood, and 
applied to propofitions which an{wer or accord to the nature 
and reality of the thing whereof fomething is affirmed or 
denied. 

TRYPHIODORUS, an ancient Greek poet, who lived 
fome time between the reigns of Severus and Anaftafius. 
His writings were very numerous}; yet none of them have 
come down to us, except an epic poem, on which Mr Ad- 
difon has made fome entertaining remarks in the Spe€tator, 
N° 63. Betas 

The firft edition of this extraordinary work was publih- 
ed by Aldus at Venice, with Quintus Calaber’s Paralipo- 
mena, and Coluthus’s poem on the rape of Helen. It has 
been fince reprinted at feveral places, particularly at Franc- 
fort in 1580 by Frifchlinus ; who net only correéted many 
corrupt paflages, but added two Latin verfions, one in verfe 
and the other in profe. That in verfe was reprinted in 1742, 
with the Greek, at Oxford, in 8¥o, with an Englifh tran 
Jation in verfe, and Notes, by Mr Merrick. 

TUAM, a town of Ireland, in the province of 'Connatight, 
and county of Galway, with an archbifhop’s fee. It was 
once a famous city, though now it is reduced to a village ; 
yet it ftill retains the title of a.city, as being an archiepifco- 
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Long. 8 46.N. Lat. 53. 33. 

_ TUB, in commerce, denotes an indetermined quantity or 
meafure : ‘thus, a tub of tea contains about 60 pounds ; and 
a tub of camphor from 56 to 86 pounds. 

TUBE, in general, a pipe, conduit, or canal; a cylin- 
der, hollow within-fide, either of lead, iron, glafs, wood, or 
other matter, for the air or fome other matter to have a 
free conveyance through it. 

Auricular Tuse, or inftrument to 
Articulote Trumpet. 

TUBERCLES, among phyficians, denote little tumors 
which fuppurate and difcharge pus; and are often found ir 
the lungs, efpecially of confumptive -perfons. 

TUCUMAN, a province of South America, in Paraguay; 
bounded on the north by the provinces of J.os-Chicas and 
Chaco; on the eaft by, Chaco and Rio-de-la-Plata, on the 
fouth by the country of Chicuitos and Pampes, and on the 
weft by the bifhopric of St Jazo. ‘The air is hot, and the 
earth fandy: however, fome places are fruitful enough, and 
the original natives have a good charaGter. ‘lhe Spaniards 
poffefs a great part Of this country. 

TUFA, a ftone confifting of volcanic afhes concreted to- 
gether with various other fpecies of ftone. It is of various 
colours, blackifh grey, bluifh grey, and yellow ; every colour 
having a different mixture and folidity :. but all of them have 
the bad quality of mouldering down on long expofure to the 
weather ; notwithftanding which, they have been ufed in 
buildings both ancient and modern. ‘The yellow kind re- 
fifts the air lefs than any other. 


facilitate hearing. See 
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Tulipa. 
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TULIPA, Tourp, in botany: A genus of plants belong. - 


ing to the clafs of hexandria, and order of monogynia; and 
in the natural fyftem ranging under the roth order Corona- 
rie. ‘The corolla is hexapetalous and campanulated, and 
there is‘no ftyle. The fpecies of this genus are four ; the 
Sylveftris, or Italian yellow tulip, a native of the fouth of 
Europe; the ge/neriana, or common tulip, a native of the 
Levant; the dreyniana, or cape tulip, a native of the Cape 
of Good Hope; and the biffora. 

1. The /fy/veftris, or wild European tulip, hath-an oblong 
bulbous root, fending up long narrow fpear-fhaped leaves ; 
and a flender ftalk, f{upporting at top a {mall yellow flower, 
nodding on one fide, having acute petals. 

2. The gefneriana, Gefner’s Turky tulip of Cappadocia, 
or common garden-tulip, hath a large, oblong, tunicated, 
folid, bulbous roet, covered with a brown fkin, fending up 
long oval fpear-fhaped leaves; an upright round ftalk, from 
half a foot to a yard high, garnifhed with a few leaves, and 
its top crowned with a large bell-fhaped ere& hexapetalous 
flower, of almoft all colours and variegations in the different 
varieties. 

This tulip, and its vaft train of varieties, is the fort fo ge- 
nerally cultivated for the ornament of our gardens, and fo 
much admired by all for its great variety and beautiful ap- 
pearance: It grows freely in the open ground.in any com- 
mon foil of a garden, and proves.a very great decoration to 
the beds and borders of the pleafure-ground for fix weeks 
or two months in fpring, by different plantings of early and 
late forts; planting the principal part in autumn, and the 
reft towards Chriftmas, and im January .or February. The 
autumn plantings will come earlieft into bloom, and flower 
the flrongeft:; and the others will fucceed them in flower- 
ing. In fummer, when the flowering is paft, andthe leaves 


and ftalks aflume’a ftate of decay, the bulbs of the choiceft » 


varieties are generally taken up, the offsets feparated, and 
the whole cleaned from filth ; then put up to dry till O@o- 
ber or November, and then planted again for the future 
year’s bloam, 
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Tulipa. 
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Of this fpecies, which is the florifts delight, the varieties 


~ may be divided into two principal claffes, viz. 2. Early or 


dwarf {pring tulips (precocea), 2. Late-flowering tall tulips 
(ferotina), 1. Early tulips. Vhe early tulips are among 
fiorifts diftinguifhed by the appellation of pracoces. (early), 


' becaufe they flower early in the {pring, a month or more 


before the others; are much fhorter flalked, and the flowers 
f{maller ; but are in greater reputation for their early bloom 
and their gay lively colours, both of felf-colours, and broken 
into flaked variegations ; fuch as reds, crimfon, {carlet, car- 
nation, violets, purples, yellow, &c! with flowers of each, 
edged and flaked with red, yellow, and white, in many 
diverfities. 2. Late-flowering common tulips.—TVhis clafs is 
denominated /ateflowering, and by the florifts called /erotines, 
becaufe they, blow later in the {pring, a month or more, 
than the precoces, ¢. e. not coming into flower before the 
end ‘of April, May, and June. They are all of tall growth, 
fupporting large flowers, and furnifh an almoft endlefs varie- 
ty in the vaft diverfity of colours, after they break from 
whole blowers into variegations and ftripes, exceeding all 
others of the tulip kind in heauty and elegance of flower. 
Boch thefe {pecies of tulipa are hardy perennials, durable 
in root, or at leait, although the old bulb decays annually, 
it perpetuates its {pecies by off-fets, and is annual in leaf 
and ftalk ; which rifing from the bulb early in the {pring, 
arrives to a flowering ftate in April and May. A\ll the va- 
rieties are fucceeded by plenty of ripe feed in July and Au- 
guft, contained in an oblong capfule of three cells, having 
the feeds placed on each other in double rows. By the 
feeds many new varieties may be raifed, which however will 
not attain a flowering fate till they are feven or eight years 
old; and after that will require two or three years or more 


to break into variegations, whem the approved varieties may — 


be marked, and increafed by off-fets of the root, as directed 
in their propagation. te 

The colours in greateft eftimation in variegated tulips, 
are the blacks, golden yellows, purple-violets, rofe, and 
vermilion, each of which being variegated various ways ; 
and fuch as are ftriped with three different colours, diftin& 
and unmixed, with ftrong regular ftreaks, but with little or 
no tinge of the breeder, may be called the moft perfect 
tulips. It is rare to meet with a tulip pofleffing all thefe 
properties. 

As to the manner of obtaining this wonderful variety of 
colours in tulips, it is often accomplifhed by nature alone, 
but is fometimes affifted and forwarded by fome fimple opera- 
tions'of art; fuch as that, in the firft place, when the Jeed- 
ling bulbs of the whol* blewer or breeder are arrived to 
full fize, and have flowered once, to tranfplant them into 
beds of any poor dry barren foil, in order that by a defe& 
of nutriment in the earth the natural Juxuriance of the plant 
may be checked, and caufe a weaknefs in their general 
growth, whereby they generally in this weakened or infirm 
itate gradually change and break out into variegations, fome 
the firft year, others not till the fecond or third; and ac- 
cording as they are thus broke, they fhould be planted in 
beds of good earth. 

Another method to affift nature in effeGing the marvel- 
louis work of breaking the breeding tulips into diverfilied 
colours, is to make as great a change as poffible in the foil ; 
if they were this year in a light poor foil, plant them the 
next ina rich garden mould, and another year in a compoft 
of different earths and dung; or tranfplant them from one 

~ part of the garden to another, or into different gardens, &c. 
or from one country to another ; all of which contributes in 
affifting nature in producing this defirable diverfity of colours 
and variegations. 

The double tulip is alfo a variety of the common tulip, 
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and is very beautiful, though not in fuch eftimation among 
the florifts as the common iingle variegated ferts, not pof- 
feffing fuch a profufion of variegations in the colours and 
regularity of ftripes: they however exhibit an elegantly 
ornamental appearance, as they rife with an upright, tallifh, 
firm ftem, crowned with a very large double flower compo- 
fed of numerous petals, multiplied! in feveral {eries one within. 
another like a double peony, but far more beautiful ia their 
diverfity of colours, variegations, and ftripes of white and red, 
yellow and red, &c. fo that they highly deferve culture, both 
in beds alone near che other forts to increafe their variety, 
alfo to plant in patches about the borders, in affemblage 
with the late variegated tulips, as they blow nearly about 
the fame time, z. e April and May. 

Tulip-roots are fold in full colleCtion, confifting of nume- 
rous varieties, at molt of the nurferies and feeds-mens, who 
both propagate them themfelves by off-fets and feed, and 
import vaft quantities annually from Holland; the Dutch 
being famous for railing the grandett colleCtions of the fineft 
tulips, and other bulbous flowers, in the greateft perfec- 
tion, for the fupply of almoft all the other European gar- 
dens; diftinguifhing every variety in their vatt colleétions 
by fome pompous name or other, arranged in regular cata- 
logues, charging prices im proportion ‘to their eftimetion ; 
which formerly was fo great, ameng. the Hollanders them- 
felves in particular, that there are accounts of a fingle root 
being fold for from 2000 to 5500 guilders ; but fome time 
ago they were more plentiful, and were fold at trom 5s. or 
10s. to fo many pounds ger hundred, and even per root for 
very {carce capital forts. 

Tuiie-Tree. See LirtoDENDRON. 

TULL (Jethro), an Oxfordthire gentleman who farmed. 
his own land, and introduced a new method of culture, to 
raife repeated crops of wheat from the fame land without 
the neceffity of manure: the principles of which he publifh- 
ed about 30 years fince, in A Treatife on Horfe-hoeing 
Hufbandry. 

TUMBRELL, Tumsrenirum, or Turbichetum, is an 
engine of punifhment, which ought to be in every liberty 
that hath the view of frank-pledge, for the corre&tion of 
{colds and unquiet women. 

‘TUMEFACTION, the a& of {welling or rifing into a 
tumor. 

TUMOR, in medicine and furgery, a preternatural 
rifing or eminence in any part of the body. 

‘Tumors, in farriery. See there, § 26. 

TUN, a large veflel or cafk, of an oblong form, biggeft 
inthe middle, and diminifhing towards its two ends, girt 
about with hoops, and ufed for ftowing feveral kinds of mer- 
chandife for convenience of carriage ; as brandy, oil, fugar, 
fkins, hats, &c. 

Tun isalfo the name of a meafure. A tun of wine is 
four hogfheads ;. of timber, a {quare of 40 folid feet ; and 
of coals, 20 cwt. 

Tun is alfo a certain weight whereby the burden of thips 
&c. areeftimated. 

‘LUNBRIDGE, atown of Kent in England, fituated 
on a branch of the river Medway, over which there isa 
bridge. It is alarge well built place, noted for the mineral 
waters four or-five miles fouth of the town. E. Long. o. 
20. N. Lat. 51. 14. 

TUNE. See Music and Tone. 

TUNGSTEN, or rapis ponDEROSUS; agenus of calcares 
ous earth. It contains about one half its weight of calcareous 
earth, and ‘the remainder iron, and a peculiar acid of an 
earthy appearance, now known by the name-of the tung /len 
acid. When pure, it is of agrey colour and lamellated texture 5 


its {pecific gravity being-from 4,99 to 5,8. 
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TUNICA, a kind of waiftcoat or under garment, in ufe 
among the Romans. They wore it within doors by itfelf, 
and abroad under the gown. The common people could 
not afford the toga, and fo went in their tunics ; whence 
Horace calls them populus tunicatus. 

Tunrea, in anatomy, is applied to the membranes 
which inveft the veffels, and divers others of the lefs folid 
parts of the body; thus the inteflines are formed of five 
tunics or coats, 

TUNIS, a large and celebrated town of Africa, in Bar- 
bary, and capital of a kingdom of the fame name. It is 
feated on the point of the Gulph of Goletta, about eight 
miles from the place where the city of Carthage ftood. It 
is in the form of a long fquare, and is about four miles in 
circumference, with 10 large ftreets, 5 gates, and 35 
mofques. The heufes are all built with ftone, though but 
one ftory high; but the walls are very lofty, and flanked 
with feveral ftrong towers. It has neither ditches ner 
baftions, but a good citadel, built on an eminence on the welt 
fide of the city. It is faid to contain 300,000 inhabitants, 
of whom 30,000 are Jews. The divan, or council of ftate, 


[r Stanleyyaffembles in an old palace ; and the dey is the chief of the 


the Edin. 
fag. vol. 
- pe 28. 


republic, who refidés there. The harbour of Tunis has a 
very narrow entrance, through a {mall canal. In the city 
they have no water but what is kept in cifterns, except one 
well kept for the bathaw’s ufe. It is a place of great trade, 
and is 10 miles from the fea. E. Long. 10. 16. N. Lat. 
36. 42. 

Tunis, a country of Africa, bounded on the north and eaft 
by the Mediterranean Sea and the kingdom of Tripoli, on 
the fouth by feveral tribes of the Arabs, and on the weft 
by the kingdom of Algiers and the country of Efab; being 
300 miles in length from eaft to weft, and 250 in breadth 
from northto fouth. This country was formerly a mo- 
narchy ; but-a difference arifing between a king and his fon, 
ene of whom was for the prote&tion of the Chriftians, and 
the other for that of the Turks, in 1574 the inhabitants 
thook off the yoke of both. From this time it became a 
republic under the proteétion of the ‘lurks, and pays a cer- 
tain tribute to the bafhaw who refides at Tunis. The air 
in general is healthy ; but the foil in the eaftern parts is in- 
different for want of water. Towards the middle the 
mountains and valleys abound in fruits; but the weftern 
part is the moft fertile, becaufe it is watered with rivers. 
The environs of Tunis are very dry, upon which account 
corn is generally dear. The inroads of the Arabs oblige 
the inhabitants to fow their barley ard-rye in the fuburbs, 
and to inclofe their gardens with walls. However, there 
are plenty of citrons, lemons, oranges, dates, grapes, and 
other fruits. There are alfo olive-trees, rofes, and odori- 
ferous plants. - In the woods and mountains there are lions, 
wild beeves, oftriches, monkeys, cameleons, roebucks, hares, 
pheafants, partridges, and other forts of birds and beatts. 
‘The moft remarkable rivers are the Guadilcarbar, Magrida, 
Magerada, and Caps. ‘I‘he form of government is arifto- 
eratic ; that is, by a council, whofe prefident is the dey, not 
unlike the doge of Venice. ‘The members of the divan or 
council are chofen by the dey, and he in his turn is elected 
by the divan; which is compoted of foldiers, who have 
more than once taken off the dey’s head. ‘The bafhaw is a 
Turk, refiding at Tunis; whofe bufinefs is to receive the 
tribute, and protect the republic: the common revenues are 
only 400,0Cco crowns a-year, becaufe the people are very 
poor; nor-can they fend-above 40,000 men into the 
field; nor more than 12 men of war of the line to fea, 
even upon the moft extraordinary occafions. ‘There are 
generally about 12,000 Chriftian flaves in this country ; and 
the inhabitants carry on a great trade in linen and woollen 
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cloth, In-the city of ‘Tunis alone there are above 3000 
clothiers and weavers. ‘They alfo have a trade in horfes, 
olives, oil, foap, oftriches eggs and feathers. The Maho- 
métans of this city have nine colleges for fludents, and 86 
petty fchools. The principal religion is Mahometanifm ; 
but the inhabitants confift of Moors, Turks, Arabs, Jews, 
and Chriftian flaves. However, the Turks, though fewelt 
in number, domineer over the Moors, and treat them little 
better than flaves. 

TUNKERS, a religious fee of baptifts in Pennfylvania, 
fo called from the word tunker, to put a morfel in fauce. 
‘They are alfo called tumblers, becaufe in performing baptifm 
they plunge the perfon‘into the water with the head firlt. 
As the Germans found the letters ¢ and d like d and p, the 
words tunkers and tumblers, have been fometimes written 
dunkers and dumplers. Their church.government and difci- 
pline are the fame with thofe of the Englifh baptiits, except 
that every brother is allowed to {peak in the congregation, 
and the beft {peaker is ufually ordained to be their minifter. 
They are a harmlefs, well-meaning people. 

TUNNAGE., See Tonnace. 

TUNNY, in ichthyology. See ScomBer. 

TTUNNY-Fisuinc. See Frsuery. ! 
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TURBAN, the head-drefs of moft of the eaftern nations. | 


It confifts of two parts, a cap and fath of fine linen or'taf- 
fety, artfully wound in divers: plaits about the cap.. The 
cap has no brim, is pretty flat, though roundifh at top, and 
quilted with cotton; but does not cover the ears. ‘There 
is-a good deal of art in giving the turban a fine air; and the 
making of them is a particular trade. The fath of the 
Turks turban is white linen; that of the Perfians red 
woollen. ‘hefe are the diftinguifhing marks of their dif- 
ferent religions. Sophi king of Perfia, being of the fect o- 
Ali, was the firft who aflumed the red colour, to diftinguifh 
himfelf from the T'urks, who are of the fect of Omar, and 


‘whom the Perfhans efteem heretics. 


TURBINATED, is a term applied by naturalifts to 
thells which are fpiral or wreathed conically, from a larger 
bafis to a kind of apex. 

_TURBITH-minerat. 
Puarmacy, n° 303. 

TURBO, the wreatu, in zoology, a genus of infects 
belonging to the order of vermes taflacea, ‘The animal is of 
the {nail kind; the fhell confifts of one f{piral folid valve, and 
the aperture is orbicular. ‘There are 116 {pecies ; of which 
the moft remarkable are, 1. The Attoreus, or periwinkle. 
‘This is ‘abundant on moft rocks far above low-water mark. 
The Swedifh peafants believe, that when thefe fhells creep 
high up the rocks, they indicate a ftorm from the fouth. 
They are eaten by the poor people in moft parts of this 
kingdom. Young lobfters are {aid to take up their lodging 


See Cuemistry, n° 705, and 


-inthe empty fhells of thefe animals, which has given occa- 


fion to a notion that periwinkles are changed into lobiters. 
2. The clathrus, or barbed wreath, has a taper fhell of eight 
fpires, diftinguifhed by elevated divifions running from the 
aperture to the apex. ‘There is a variety pellucid, with 
very thin edges. It is analogous to that curious and expen- 
five fhell, the wentle-trap. 
TURBOT, in ichthyology. See Pururonecres. — 
TURCA, or T'urct, (Mela); fuppofed to be the Tufci 
of Ptolemy ; whom he places between Caucafus and the 
Montes Ceraunii. The name is faid to denote, ‘ to defo- 
late, or lay wafte”” Herodotus places them among the 
wild or‘barbarous nations of the north. There is a vety 
rapid river called Turk, running into the Cafpian Sea, from 
which fome fuppofe the Turks to take their name. They 
made no figure in the world till towards the 7th century ; 
about the beginning of which they fallied forth from the 
42 « Porte 
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Porte Cafpie, laid wafte Perfia, and joined’ the Romans 
againft Chofroes king of Perfia. In 1042 they fubdued 
the Petfians, in whofe pay they ferved, and from whom they 
derived the Mahometan religion: amd afterwards pouring 
forth, over-ran Syria, Cappadocia, and the other countries 
of the Hither Afia, under dittin® heads or princes, whom 
Ottoman fubduing, united the whole power in himfelf, 
which to this day continues in his family, and who fixed his 
feat of empire at Prufain Bithynia. His fucceffors fubdued 
all. Greece, and at length took Conftantinople in 1453 ; 
which put a period to the Roman empire in the Eaft, under 
Conftantine the laft‘emperor. It is a flanding tradition or 
propheey among the, Turks, that their empire will at 
Jenoth be-overturned by the Franks or Chriftians ;- which 
feems now to be drawing on apace towards accomplifhment. 

TURCOISE. See Turquoise. 

TURCOMANIA, a province of Afiatic Turkey, an- 
fwering to the ancient kingdom of Armenia. 

TURDUS, the threfh ; a genus of birds belanging to tk 
order of paferes. The bill is ftraightifh, bending towards the 
point, and flizhtly notched near'the end of the upper man- 
dible. The oftrils are oval, naked or half covered with a 
membrane; the corners of the month are furnifhed' with a 
few flender hairs, and the tongue is flightly jagged’ at the 
end. ‘There are 136 {pecies; of which-7 are Britif{ i, the vitci- 
vorus, pilaris, iliaeus, muficus, rofeus, merula, and torquatus. 

1. The vifcivorus, or miffel,.is the largeftof the genus. 
Its length is 1: inches; its breadth 163. The bill is 
fhorter and thicker than that of other thrufhes; dufky, ex- 
cept the bafe of the lower mandible, which is yellow. The 
irides are hazel! Head, backs. and leffer coverts of the 
wings, are of a deep olive brown. The lower part of the 
back is tinged with yellow. The loweft order of leffer 


coverts, and the great coverte, are brown; the firft tipped 
with white, the‘laft beth tipped and edged with the fame 


colour. The inner coverts of the wings white. The tail 
is brown; the three outermoft feathers tipped with white. 
The cheeks and throat are mottled with brown and white; 
the breaft and belly are whitifh- yellow, marked with large 
fpots of klack ; the legs are yellow. 

Thefe birds build their nefits in bufhes, or on the fide of 
fome tree, generally an afh, and lay four or five eggs: their 
note of amger or fear is very harfh, between a chatter and 
fhriek 3 from whence fome of its Englifh names. Its fong, 
however, is very fine ; which it begins fitting on the fummit 
ef a high tree, very early in the fpring, often with the new- 
year, in blowing fhowery weather, which makes the inha- 
bitants of Hampfhire’ to call it the florm-cock. It feeds on 
infe&ts, holly and miffeltoe berries, which are the food of all 
the thruth kind: in fevere-fnowy weather, when there is a 
failure of their ufual diet, they are obferved to feratch out 
of the banks of hedges the root of arum,. or the cuckoo 
pint ; this is remarkably warm and pungent, and a provifion 
fuitable to the feafon. 

2. ‘Che pil/aris, or fieldfare, is in length ro inches, in 
breadth 17. The -head is afh-coloured inclining to olive, 
and fpotted with black; the back and greater coverts of 
the wings of a fine deep chefnut; the tail is black; the 
lower parts of the two middlemoft feathers, and the interior 
upper fides of the outmoft feathers excepted; the firft’ be- 
ing afh coloured, the latter white. The legs are black ; the 
talons very ftrong. 

This bird paffes the fummer in the northern parts of 
Furope ; alfo in Lower Auftria. It breeds in the largett 
trees ; feeds on berries of all kinds, and is very fond of thofe 
of the juniper. Fieldfares vifit our iflands in great flocks 
about Michaelmas, and leave us the latter end of February 
or the beginning of March. 
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Thefe birds and the redwings were the turdi of the Ro- Turd 


belly, are dufky, flightly edged with afh-colour. 
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mans, which they fattened with ‘crumbs’of fizs and bread 
mixed together. Varro isformsus'that they were birds of 
paflage,.coming in autumn,* and departing in the fpring: 
They muft have been taken in great numbers; for, accord- 
ing to Varro (lib. 3. ¢. 5.) they were kept by thoufands to- 
gether in their fattening aviaries.. They do not arrive ia 
France till the beginning of December. 

3. The muficus, or throftle, is in length 9 inches, ia 
breadth 134. In colour, it fo nearly refembles the miffel- 
thrufh, that no other remark: need to be added, but that it 
is lefs, amd that the-inner coverts of the wings are yellow. 

The throftlé is the fineft of our finging birds, not only 
for the fweetne(ls and variety of its notes, but for the long 
continuance of its harmony ; for it obliges us with its fong 
for near three parts of the year. Like the miffel-bird, it 
delivers:its mufic from the top of fome high tree; but to 
form its neft defcends to fome low buth or thicket ; the reft 
is made of earth, mofé, and ftraw, and the infide is curioufly 
plaftered with clay. It lays five or fix eggs, of a pale 
bluith green, marked with difky fpots. 

4. The iéacus, or redwing, has a very near refemblance 
to the throftle; but is lefs: their colours are much the 
fame ; only the fides under the wings and the inner coverts 
in this are of a reddifh orange, in the throftle yellow ; above 
each eye is a line of yellowifh. white, beginning at the bill 
and paffing towards the hind. part of the head. 

Thefe birds appear in Great Britain a few days before the 
fieldfare ; they come in vatt flocks, and from the fame coun- 
tries as the latter. With us they have only a difagreeable 
piping note; but in Sweden, during the fpring, they fing 
very finely, perching on the top of fome tree among the 
forefts of maples. - They build their nefts in hedges, and 
lay fix bluifh-green eggs fpotted with black. 

5. The merula, or black-bird, when it has attained its full 
age, is of a fine deep black, and the bill of a bright yellow; 
the edges of the eyelids yellow. When young, the bill is 
dufky, and the plumage of a rufty black, fo that they are 
not to be diftinguifhed from the females ; but at the age of 
one year they attain their proper colour. 


This bird is of a very retired and folitary nature ; free. 


quents hedges and thickets, in which it builds earlier than 
any other bird: the-neft is formed of mets, dead grafs, 
fibres, &c. lined and plaftered with clay, and that again 
covered with hay or {mall ftraw. It lays four or five eggs 
of a bluifh-green colour, marked with irregular duflcy fpots. 
The note of the male is extremely fine, but too loud for any 
place except the woods: it begins to fing early in the 
{pring, continues. its mufic part ofthe fummer, defifts in the 
moulting feafon, but refumes it for fome time in September 
and the firft winter-months.. 

6. The torguatus, or ring-ouzel, is {uperior in fize to the 
black-bird; the length is 11 inches, breadth 17.. The 
bill in fome- is wholly black, in others the upper half is yel- 
low ; on each fide the mouth are a few brittles.;- the head 
and whole upper part of the ‘body are dufky, edged with 
pale brown; the quill-feathers and the tail are black. ‘The 
coverts of the wings, the upper part of the breaift, and the 
The mid- 
dle of the breatt is adorned with a white crefcent, the horns 
of which: point to the hind part of theneck. In fome birds 
this is of a pure white; in others of a dirty hue, In the 
females and in young birds this mark is wanting, which 
gave occafion to fome naturalifts to form two fpecies of 
them. 

The ring-ouzel inhabits the Highland hills, the north of 
England, and the mountains of Wales. hey are alfo 
found to breed in Dartmoor, in Devonfhire, and in banks. 
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on the fides of ftreams.. The places of their retreat are not 
known. In Scotland and-Wales*they breed in the hills, 


put defcend to the-lower parts to feed on the berries of the 


mountain:ath. ‘Chey: migraté in France at the latter fea- 
fon; and appear’in {mall fidcks about Monthard in Bur- 
gundy, in the beginning of OGober, but feldom ftay above 
two or three wecks.. - 

To thefe we thall add the defcription of the polyglottus, 
or mocking thrufhy which is a native of America. It is 
about the fizeof'a thruth, of a white and grey colour, and a 
reddiffi bill.‘ It is poffefled not only of its own natural 
notes, which are mufical and folemn, but it can affume the 
tone of every other animal in the wood, from the wolt to 
the ravem. - It’ feems even to fport itfelf in leading them 
aftray. It will at one time allure the lefler birds with the 
call Of their males, and then terrify them when they have 
come near with the {creams of the eagle. There is no bird 
inthe foreft but it'can mimick ; and there is. none that it 
has not at times deceived by its call. But, unlike fuch as 
we ufually fee famed for mimicking with us, and who have 
no particular merit of their own, the mock-bird is ever fureft 
to pleafe when it is moft itfelf. At thofe times it ufually 
frequents-the houfes of the American planters’; and fitting 
all night on the chimney-top, pours forth the {fweeteft and 
the moft various notes of any bird whatever. It would 
feem, if accounts be true, that the deficiency of moft other 
fong-birds.in that country is made up by this bird alone. 
‘They often build their nefts in the fruit-trees about houfes, 
feed upon berries and other fruits, and are ealily rendered 
domettic. oe 

'TURENNE (Vifcount). See’Tovur. 

TURF, peat, a blackifh earth ufed in feveral parts 
of England, Holland, and Flanders, as fuel. ‘Turf, as 
diftinguifhed from peat, confifts of mould interwoven with 
the roots of vegetables ; when thofe roots are of the bul- 
bous kind, or ina lanze proportion, they form the loofer and 
worfe kind of turf ; but when mixed with a confiderable pro- 
portion of peat, they form what is called flone-turf ; it at 
firft hardens, but at laft crumbles by long expofure to the 
air. 

TURGESCENCE, among phyficians, denotes a {well- 
ing or growing bloated. 

TURGOT (Anne Robert James), the famous financier, 
was born at Paris May 10. 1727, of a very ancient Norman 
family. His father was for a long time provolt of the cor- 
poration of merchants. During this period he was the 
object of general admiration ; and the regularity and eco- 
némy of his adminiflration procured him the particular re- 
fpe&t of the citizens. M. ‘Turzot was the youngelt of 
three brothers. The eldeft was. intended for the rank of 
magiftracy, which had been the ftation of his family for 


\ feveral generations; the fecond was deftined for the army; 


and Robert forthe church. He had feareely attained the 
aie at which refleGtion commences, when: he refolved to fa- 
crifice all temporal advantages to liberty and confcience, and 
to purfue his ecclefiaftical. fludies without declaring his re- 
pugnance to their propofed object. At the age of 23 
years he took his degree, and was eleGted prior of the Sor- 
bonne. , 

The time when it was neceflary for him to declare that 
he would not be an ecclefiaflic was now arrived. He en- 


a 


(a) The word corvee feems to be derived from cura via, i. e. * the care of the reads.”’ 
individnals to {urnifh labour and materials in kind for the conftru@tion and repair of roads. 


in England, under the name of ffatute duty. 
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nounced this refolution to his father by letter, fhowing the Turgots 
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motives which induced him to decline the clerical order. ° 
His father confented, and he was appointed mafter of re- 
quefts. M. Turzot prepared! himfelf for this office by 
particular application to thofe parts of fcience which are 
moft connected with its funétions and duties, viz. the ftudy 
of natural philofophy, as far as it relates to agriculture and 
manufaGtures, to the fubjeéts of merchandife, and the exe- 
cution of public works, together with fuch parts of mathe- 
matical knowledge as lead to a practical application of natu- 
gal philofophy, and facilitate the calculations that are free 
quently neceflary in politics, commerce, and law. 

About this period he wrote fome articles for the Encyclos 
pédie, of which the moft capital were, Etymology, Exiftences 
Expanfibility, Fair, and Foundation. We had prepared {e- 
veral others, but thefe five only were inferted ; the perfecu- 
tion fet on foot azainft the Encyclopédie hindered him from 
continuing to write in it, being unwilling that his opinions 
fhould be publifhed,in a work which was received with dif- 
approbation by fome of the moft diftinguifhed people of that 
time. 

In 1761 M. Turgot was appointed intendant of Limoges. 
In this office he did much good. He gave aétivity to the 
fociety of agriculture eftablifhed at Limoges, by direéting 
their efforts to important objeéts : he opened a mode of pu- 
blic inftru@tion for female profeffors of midwifery: he pro- 
cured for the people the attendance of able phyficians dus 
ring the raging of epidemic difeafes: he eftablifhed houfes 
of induftry, fupported by charity (the only fpecies of alms- 
\giving which does not encourage idlenefs) : he introduced 
the cultivation of potatoes into his province, &c. &c. 
While M. Turgot proceeded with unremitting activity and 
zeal, in promoting the good of the people over whom he 
was placed, he meditated projets of a more extenfiye na- 
ture, fucgh as an equal diftribution of the taxes, the conftruc- 
tion of the roads, the regulation of the militia, the preven- 
tion of a {earcity of provifion, and the protection of coms 
merce, : 

At the death of Louis XV. the. public voice called M. 
Turgot to the firft offices of government, as aman who 
united the experience refulting from. habits of bufinefs to 
all the improvement which ftudy can’ procure.” After be- 
ing at the head of the marine department only a {hort time, 
he was, Auguit 24. 1774, appointed-comptroller general of 
the finances. During his difcharze of this importaut office, 
the operations he carried on are aftonifhing, He fuppreffed 
23 kinds of duties on neceflary occupations, ufeful contraéks, 
or merited compenfations. - He abolifhed: the corvée (4) 
for the highways, faving the- nation thirty millions of livres 
annually.—He fet afide another kind of corvee, which re 
{pected the carriage of military ftores and bagyage.—He 
abated the rigour in the adminiftration of indireét impofi- 
tions, to the great profit of the contributors; the king, and 
the. financiers. — He foftened the mode of collecting the ter- 
ritorial impofts.—He flopped the progrefs of -a. plague 
among cattle.—He fuporefled a: {edition conduéted: with 
art.—He provided for the equal: difltribution of tubfifence. 
— He gave the utmoft encouragement to the cultivation of 
the three chief produétions ot France, viz. wheat, cattle, 
and wine, and to the commerce thence refulting.—He re- 
formed a number of abufes; tome. of which-yielded 4 profit 

to 
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It fignifies the call made: on 
‘The- fame exilts to this day 


It is indeed with us under proper reftriGions ; but in-France, where there 


are no turnpikes, all the roads, which are very good, were made and repaired by the corvée alone; whence it became an 


intolerable burden te the labourers. 
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‘eget, “tothe place he filled,—He abolified as much as he could 


urin: 


the fale of offices—He formed many ufeful eftablifhments, 
Fe paid the petifions of the poorer fervants of the ftate, 
who were four years in arrear.—He fupplied the expences 
of a coronation, the marriage of a princefs, and the birth of 
a prince.—He facilitated payments as far as India. — He fet- 
tled a part of the colony debts, and put the ‘reft in order.— 
He found the public berrowing at five and a half per cent. 


' and‘reduced the rate to four.—He ‘leffened the public en- 


gagements 84 millions. —He found the revenue 19 millions 
deficient, and left a furplus of three millions and a half.— 
All-thefe he accomplifhed within the {pace of 20 months, 
during feven of which fevere ‘fits of the gout totally inca- 
pacitated him for bufinefs, 

At length, however, by the artifices of the courtiers, his 
office was taken from him; but when removed to a private 
flation, M. Turgot ‘did not experience that frightful void 
which is the jut but dreadful punifhment of ambitious men 
when deferted by fortune. The fciences and the belles let- 
tres, which he had cultivated in his youth, afforded him con- 
folation, while an a@tive fphere of life was denied him. Na- 

-tural philofophy and chemiftry were his favourite purfuits ; 
yet he frequently entertained himfelf with poetry, efpecially 
with trenflating Virgil into French verfe. ‘* We know (fays 
the Marquis de Condorcet) but of one Latin verfe compofed 
by M. Turgot, and which was intended for a pi@ture of Dr 
Franklin. 


Eripuit ceelo fulmen, mox fceptra tyrannis.”” 


The attacks of the gout, under which he had long labour- 
ed, becoming more frequent and exceflive, forewarned him 
of the approaching moment, when, in conformity to the 
Taws of nature, he was going to fill, in a higher order of be- 
ings, the rank which thefe laws deftined for him. He died 
March 20. 1781. 

For amore ample account of this iluftrious flatefman, 
‘we refer the reader to the Hiftory of his Life, written by 
the Marquis de Condorcet. 

TURIN, an ancient, populous, ftrong, handfome, flou- 
rifhing city of Italy, and capital of Piedmont, where the fo- 
vereion refides, with an archbifhop’s fee, a {trong citadel, 
and an univerfity. It is feated on a vaft plain, at the con- 
fluence of the rivers Doria and Po. It is one of the hand- 
fomett places in Italy ; but the air is unhealthy in the au- 
‘tumn and winter on account of the thick fogs. One half 
of this place is lately built ; and the ftreets are ftraight and 
clean, being wafhed by an aqueduct. ‘The two largeft 
ftreets are the New-ftreet and that of the Po, which are 

‘lighted in the winter-time. The houfes are handfome, and 
all built of the fame height. The ducal palace confifts of 
two magnificent firv€tures, joined together by a gallery, in 
which are feveral flatues, all forts of arms, the genealogy of 
the dukes of Savoy, a reprefentation of the celeltial figns, 
a royal library, and many other curiofities. Befides thefe 
two ftruQures, there is the palace of the prince of Carignan, 
the hofpital of St John, the feminary of the Jefuits, the royal 


hhofpital, and the metropolitan church of St John, wherein, 


they pretend to keep the cloth in which is the print of the 
face of Jefus Chrift. Thefe are all fuperb ftruétures. When 
the plague reigned at Marfeilles in 1720, a great number of 
artificers withdrew to ‘Turin; infomuch that there are now 
above 87,000 inhabitants, and 48 churches and convents. 
‘Turin is very well fortified, and extremely ftrong ; as the 
French found by experience in «706, who then befieged it 
a,long while to no purpofe, The citadel, which is flanked 
with five baftions, is without doubt a mafterpiece of archi- 
tefture. There are very fine walks on the ramparts, which 
xequire two hours to pafs round them. There are alfo very 
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fine gardens on the fide of the river Po; and the houfe com. Turkey, | 
monly called La Charité is remarkable, as there is room for 
3000 poor people. The college of the academy is very 
large and well built, and has a great number of ancient in. 
feriptions. In the royal library are 19,000 manufcripts, 
befides 30,000 printed books. It is charmingly feated at 
the foot of a mountain, 62 miles north-eaft of Genoa, 72 
fouth-weft of Milan, and 280 north-weit of Rome. E. Long. 
7.45. WN. Lat. 2a. 56. 

TURKEY, in ornithology. See Mereacrrs. 

TURKEY, a very extenfive empire, comprehending fome 
of the richeft countries in Europe, Afia, and Africa. See 
'Turce. 
_ Under the article Consranrinopie, n° 111, ef /eg, we Contanit 
have given an account of the origin and progrefs of thenople be- 
Turks, as far as feemed neceflary for underitanding the fub- comes the 
fequent and more important part of their hiftory. In 1453 eae: J 
they made themfelves mafters of the city of Conftantinople, dominion’ 
which from that time became the capital of their empire. 
Mohammed II. at that time the fultan, after having treated 
the inhabitants with the greateft cruelty, began to think of 
adding Servia to his.dominions. Accordingly, in 1454, he © 
entered that country at the head of 20,00¢ men, and obli- 
ged the inhabitants to pay him an annual tribute of 40,000 
ducats. On his return to Adrianople, Mohammed re- 
peopled the towns and villages about Conftantinople with 
4000 men and women who fell to his fhare ; and going to 
that city, built a palace eight ftadia in compafs, which he 
lined with lead taken from the monatteries. Next year a 2 
fleet was fent againft the iflands of Rhodes and Chios ; but Unfuccefse_ 
the attempt on both proved unfuccefsful: however, the ifland Leama 
Cos was reduced, and fome other places ; after which the ay Chiem ] 
fultan, turning his arms towards Hungary, laid fiege. to 
Belgrade. At firft he met.with fuccels; beat down part 
of the wall, and ftopped the navigation of the river with 60 
veffels: but the celebrated John Hunniades, happening to 
arrive at that critical jun€ture, made a furious fally, entirely 
routed the Turkifh army, wounded Mohammed himfelf in " 
the thigh, and burnt all his fhips. _Hunniades himfelf did woham- 
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notlong furvive this engagement, dying foon after of a wound med repula§ 


he had received therein according to fome, or of the plague iba Bel« 
according to others. ee 

Mohammed being thus repulfed from Belgrade, fet about 
the entire conqueft of the Morea, the ancient Peloponnefus. 
The Grecian princes, among whom were two of the empe- 
ror’s brothers, ‘Thomas and Demetrius, were fo terrified by 
the taking of Conftantinople, and the great progrefs of the 
Turks, that they prepared to retire into Italy ; upon which 
the Albanians feized on the country, choofing one Manuel 
Cantacuzerius, a Greek, for their prince. Then falling on 
the Greeks who remained, they made an offer to the fultan 
of the cities and fortreffes, provided he would allow them 
to keep the open country; for the Albanians were fhep- 
herds, who had no fixed habitation. At this time, however, 
the fultan chofe rather to fupport the Greeks than to let the 
country fall into the hands of fuch barbarians; and having 
defeated the Albanians, was content to accept of a tribute 
from the Greeks. But the danger was no fooner over, than 
the Grecian princes revolted anew; upon which Moham- 
med entering the country with a powerful army, prince 
Thomas, with his family, fled to Italy; while Demetrius 
thought it moft eligible to fubmit to the fultan, by whom 
he was carried away, with many of the moft confiderable 
perfons of Lacedemon, Achaia, &c. where Turkifh gover- 
nors were appointed. ‘T'wo thouland families were alfo car- 
ried away from the Morea, in order to be fettled at Con- 
ftantinople, and 2000 young men to be enrolled among the 
fultan’s troops. Many cities at this time fell into the ge 
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Turkeys of the Turks, among which the principal were Corinth and 
Athens. The Greeks; however, ftill made fome faint 
ftruggles ; but all in vain: for by the year 1459 the whole 
. 4 country was fubdued, excepting fome maritime places held 
pe wos by the Venetians ; and prince Thomas was obliged finally 
hed. to take up his abode at Rome, where he was lodwed in the 
pope’s palace, and had a penfion of 3000 livres a-year allow- 
ed him for his expences. 
Mohammed now purfued his good fortune ; and having 
made war on the emperor of Trebizond’, he {ubdued his do- 
ar with minions, and put him to death, His career, however, was 
anderbey for fome time ftopped by Scanderbeg the Epirote. This 
prince had already defeated an army of 12,000 Turkith 
: horfe, of whom only 5000 efcaped the flaughter; and dif- 
Bis fuccefs Perfed another, with the lofs of their general, and 4120 of 
gainft the his men killed on the fpot. Encouraged by this fuccefs, he 
Purks, laid Gege to Belzrade, which it feems was-now in the hands 
of the Turks: but, through the treachery of his {couts, his 
army was defeated, and 5000 of his men killed; upon 
which, one of his generals, by name MMo/es, went over to 
the Turks. 
Sceanderbeg, not at all difpirited by this misfortune, pro- 
fecuted the war with the utmoit vigour. His firft enter- 
prife was againtt his perfidions general Mofes, who had been 
immediately put at the head of am army by the fultan. This 
army was by Scanderbeg totally deftroyed, excepting about 
4009 men; upon which Mofes fell inte fuch difzrace with 
the Turks, that he returned to his old mafter, who forgave 
his treachery, and reftored him to all his former pofts. 
The bad fuccefs of Mofes did not prevent Amefa, the 
nephew of Scanderbeg, from following his example. Mo- 
hammed received him kin¢ly, and fent him with Ifhak ba- 
fhaw of Conftantinople ; whom he intrufted with:an army of 
§0,000 men againit his uncle. Scanderbeg, with only 6000 
men, retired towards Lyffa, a maritime city of the Vene- 
tians. The Turks purfued, contrary to the advice of Ame- 
fa ; and being furprifed by Scanderbeg, were utterly defeat- 
ed, with ig of their camp, 20,000, or, according to 
others, 30,600 men killed on the fpot, and the treacherous 
Amefa taken prifoner. With the like good fortune Scan- 
derbeg defeated three other Turkiffy armies, one of 20,000, 
another of 30,000, and the third of 18,000 men. On this 
Mohammed fent againft him an old experienced commander, 
at the head of 40,000 chofen troops; but ashe likewife was 
able to atchieve nothing, the fultan thought proper to con- 
clude a peace with Scanderbeg in 1461. 
Mohammed being thus freed from fuch a troublefome 


$e of enemy, completed the conqueft of the Greek iflands ; fub- 
Wiggs dued Wallachia, Bofnia, and Lllyria, extending his empire 


nearly to the confines of Italy. But as it was eafy to fee 

Ir that no conquefts would fatisfy the Turkith ambition, the 
formi- Venetians, who found themfelves ill-treated by their warlike 
ediaaeg neighbours, entered into an alliance with the Hungarians, 
a pa to reprefs the overzrown power ot the ‘lurks, and prevent 
urkith the weftern parts of the world from being totally over-run 
wers. ‘by them; and into this alliance Scanderbeg was foon drawn, 
notwithitanding his treaty with Mohammed already men- 

tioned: The Hungarians invaded the Turkith dominions 
on the weft fide, defeated {ome troops, and. carried off 

2 20,000 flaves : the Venetians invaded the Morea, where they 
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4. made fome conquefts, but were foon obliged to abandon 

ried on ; 4 ‘ : 
ith vari. them: however, they recovered the ifland of Lemnos; but 


Is fucceft. being defeated im two engagements at land, they were obli- 
ged to folicit affiftance from France, Germany, aud Spain, 
Having obtained confiderable fupplies from thofe parts, 
they again entered the Morea ; but meeting with ftill worfe 
fuccels than before, they applied. for aififtance to Matthias 
the fon of John Hunniades king of Hungary. Matthias 
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willingly made another incurfion into the Turkith dominions, Turkey 
ravaged Servia, and carried off a vaft number of prifoners 4 
with a great booty. 
In the mean time, Mohammed, fearing left. Scanderbeg 
fhould be declared generaliffimo of the Chriftian forces, fent 
to him, defiring a renewal of the league between them. But 
this being refuled, the war was renewed with the utmoft vi- 
gour. Many Turkith armies were fent againft this hero ; but 
they were utterly defeated and difperfed, till the year 1466,. 13 
when by his death the fultan was freed from the moft for- acanderbege 
midable enemy he had ever encountered. 14 
The death of Scanderbeg was followed by the ertire re- Epirus and’ 
duction of Epirus. and Albania. The Venetians in 1469 Albania re~ 
defeated the Turks in a pitched battle; but were driven 22<¢¢- 


) 


.out of Negropont, at that time the ftrongeft city in Europe: 


after which they entered into an alliance with Ferdinand 
king of Naples, Lewis king of Cyprus, and the grand ma- 
fter of. Rhodes, at the fame time that they fent ambaffadors 
to Uzun Haflan king of Perfia, in order to perfuade him 
to attack the Turkifh dominions on the eaft fide. Moham-.., 1S 
} : ; : The Venes 
med did not lefe his courage at the number of his enemies ; tians obli. 
but having defeated the Perfians, reduced the Venetians to-ged to fue 
fuch diftrefs, that they were obliged to conclude a treaty in for peace- 
1479- 
In 1481 the war was renewed, and the city of Rhodes 
befieged, but without fuccefs ; however, the city of Cepha- 
lonia was taken trom the Venetians, Italy invaded, and the: 46 
city of Otranto taken. This was-the laft of the exploits of Death of' 
Mohammed II. who died this year of the gout, and: was Sultan Moo 
fucceeded by his fon Bayezid, or Bajazet TI. Under this b8™™e4- 
prince a war commenced with the Mamalukes of Egypt, 
which, under his fucceffor Selim I. ended in the total fub- 
jeCtion of that country. Bajazet, however, greatly facili- 
tated Selim’s conqueft by the reduction of Circafflia, whence RET 
the Mamalukes drew their principal refources. Cara- of fe 
mania and Croatia were totally reduced ; the.cities of Le. Turks. 
panto; Modon, and Durazz, taken bythe Turks, though 
the Venetians recovered Cephalonia ;-Syria on.the eaft, and 
Moldavia on the weft,.were-invaded and ravaged by the vic- Binds Sane 
torious armies of the fultan ; till at laft a peace was concluded cluded. 
with the European powers in 1503. 19 
‘Lhe year 1509 is remarkable tora dreadful earthquake E4"th- 
at Conttantinople, which overturned a great number pea sig 
houles, and deftroyed 13,000 people ; being alfo followed ey el 
by an epidemic diftemper, which carried off great numbers. nople. 
About this time alfo the fultan, finding the infirmities of oF WE 
aze drawing on, and beinz defirous of pafling the remain- PHN Fae 
der of his days in quiet, relolved to refign the throne to asvous Pees 
eldeft fon Achmed. But having engaged inthis affair with figning in 
too great precipitation, and before he had gained: over the f#vour of 
grandees, ,his- fecond fon Selim,.whom he had made gover, ehtne, 
nor of ‘T'rabezond, haftily croffing the Euxine fea, dethro- - 4; 
ned and put to death his father, in the year 1512. Is depofed,s 
‘The new emperor,.who had not {crupled to-facrifice his si prey 
{father to his ambition, did not heittate at eftablifhing him: SAAC 
felf on the throne by the death of his brother alfo. Accord: fon Seiims. 
ingly, as Achmed, knowing he could be nowhere fafe, re- 
folved to ftand on his Gefence, Selim-with a powerful army 
marched againft him; and having defeated the few forces of 
his ‘brothef, took: him prifoner, and put him*to.death. Ha bias we 
ving thus fecured himfelf, he marched azain{t the Perfians, feats the 
whom he overthrew in a great battle: after which he took Perfians, 
the city of 'l'aurus ; made fome other conquefts ;,and having gn teduces } 
fecured tranquillity on the eaftern fide of his dominions, Raat 
turned his arms again{t Sultan Gauriof Egypt. Him he 
reduced in the manner related under the article Ecypr, n° His alc th 
1o1. His farther defigns of conqueft were fruftrated by his =” 


death, which happened in the year 1519, 
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Further 
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Sclim-was fucceeded by his fon Solyman I.*furnamed Ka- 
a nuni, or The Lawgiver, who proved no lefs: ambitious, and 
Isfuccueded Watlike than his father. Having defeated and killed the 
by Solyman governor of Damafcus, who had rebelled again{t him, he at- 
a war'ike- tacked the European princes with a defign to extend his do- 
prince. minions as far to the weftward as he~ poffeffed to the eaft- 
ward of his capital. In 1520che fet out with a great army 
to conquer Hungary. “The city of Belgrade was immedi- 
ately invefted, and in a fhort time taken. Rhodes alfo be- 
ing attacked by a great force by fea and land, was obli- 
ged to fubmit, after a moft defperate refiftance, as is related 
under that article; n° 33. et /eg.; and Solyman entered the 
city in triumph on Chriftmas day 1522. His conquefts 
for fome time were ftopped by a rebellion in Egypt; 
26 but this being foon quafhed, the war with Hungary was 
The king renewed in 1525. King Lewis having rafhly enga- 
eh ged the Turkith army of 200,009 men with only 25,009, 
Reeds fell ed, Was utterly defeated, himfelf drowned in a -ditch, and 
his whole army, excepting a few horfe, cut in pieces.— 

* This defeat was followed by the furrender of Buda, which, 
however, the Hungarians retook in 15283 but next year 
it was azain taken by the ‘l'urks, and foon after both the 
eh SE Moldavias fubmitted to their jurifdiction. The city of Vi- 
-fiegedwith- ©2M4 was then invefted; but after being reduced to the 
put fuccefs, preateft ftraits, the fultan was obliged to abandon the fiege 
by the coming on of the autumnal rains; which, however, 
he did not without barbaroufly maffacring all his prifoners, 
The raifing the fiege of Vienna was followed by an en- 
tire repulfe of the Turks from the German territories : on 
which Selyman, refolving to extend his dominions on the 
eaft, fubdued the country of Georgia, and made himfelf ma- 
iter of the city of Bagdad; at the fame time that his admiral, 
the celebrated Barbarofla, ravaged the coafts of Italy, and 
took the cities of Biferta and I'unis in Africa. But, in 
1536, he was obliged to retire before Charles V. of Spain, 
iced by WO retook the city of Tunis. Solyman, to revenge this dif- 
Charles V. grace, {ufpended for a time the war in Perfia, in order to 
turn all his forces againft Italy : but while this country was 

in danger of being totally overwhelmed, a Venetian captain 

having rafhly taken and funk fome ‘Turkith veffels, Solyman 

changed his defign of attacking Italy into that of chattifing 

the Venetians. However, after fome trifling encounters, a 

oo Cae concluded in 1540. 

Hungary This year the war was renewed in Hungary: the tranf- 
reduced to a€tions were very unfortunate for the Chriftians, and ended 
a Turkith jn the entire reduction of the kingdom to a Turkish pro- 
Province. vince, The kingdom of France, being opprefied by its 
enemies, entered into an alliance with Solyman, who was 

now grown fo powerful, that the whole European powers 

3r  feemed fcarce able to refit him. However, in 1565, he 
Malta be- was baffled by the knights of Maura, as’ is related under 
fieged un- that article; and in 1566 an end was put to his ambition 

feccefsfully 244 his conquefts by death. 

Solyman was fucceeded by his fon Selim II. furnamed 

32 Mef, or * The Drunken.” Under him the empire at firlt 
Account of Joft nothing of its Inftre ; but in 1571 the maritime power 
the battleof ,¢ the Turks was almoft entirely deftroyed at Lepanto, 

Lepanco. ; 

where one of the moft remarkable fea-engagements mention- 

ed in hiftory took place. The Chriftian fleet was command- 

ed by Doria the Venetian admiral ; and confifted of 78 Spa. 

nifh and 3 Maltefe galleys, under Don John of Auftria, na- 

tural fon to the emperor Charles V. Befides thefe, under 

Venieri, a Venetian officer, were 108 galleys, 6 galleafles, 

2 tall fhips, and a great many {mall galliots. Colonna, a 

kinfman of the pope, had allio 12 of his galleys under his 
command. On board this fleet were 20,000 good foldiers, 
many of them perfens of great quality, who. went volunteers 
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in the expedition. Though the ‘Turkifh fleet confifted of Turkey 
335 fail, the moft experienced officers were againft fighting ““"v™ 
at that time, confidcring the great ftrength of the confede- 

rates, and that there was no neceflity for an engagement. 

But the opinion of Ali Patha, the chief admiral, who was 

for a battle, prevailing, Parteu Pafha, the next in command, 

took on béard 12,000 janifaries and {pahis, drawn out of 

the neighbouring garrifons; befides 4000 other foldiers. 

‘Then putting out of the gulf, the ficet fteered their courfe 

for the ifle of Corzalates, of eld Echinates, half-way between 
Lepanto and Patras; and the Chriftians moving towards 

them, both fleets came in fight, O&tober 7. afternoon. 
Hereupon Don John, having ordered the great enfigns of 

the confederates, which was the fignal for engaging, to be 

hoifted, clad in armour, went in his long boat to encourage 

the feveral fquadrons of the centre under his command ; 

while Doria did the like in the right wing, and Barbadico, 

the Venetian proveditor-general, in the left. 

The fignal was no fooner given, than the Turks, with a 
hideous cry, fell on fix galleaffes which lay at anchor near 
a mile a-head of the confederate fleet ; but thofe fhips fired 
fo brifkly on them, firft from their forecaftles and then as 
they pafled by, fo galled their galleys with whole broad- 
fides, that feveral of them were funk, which made the reft 
bear farther off. The wind likewife chopped about to the 
weft, and incommoded the Turks with the fmoke. How- 
ever, they foon rallied their difordered fquadrons, and came 
on with furprifing refolution, The action was continued 
for feveral hours with equal bravery on both tides; but vic- 
tory at lait declared for the confederates. | ise 

The number of Turks flain in this famous naval fight The Tutt 
could not with certainty be known. An author who wrote tefeated | 
an account of this war, makes their number 32,000 befides 7” nee 
prifoners, who were about 3500. The galleys taken from ie 
them amounted to 161. Ferty more were funk or burnt ; q 
and of galliots, with other {mall veffels, about 60 weretaken. 34 | 

Notwithftanding the prodigious lofs fuftained by the Little ade 
Turks on this occafion, the confederates reaped but little Y#°'*9¢ | 
advantage from this victory ; and next year Kilij Ali Pa- euipey 
fha, who had fucceeded to the poft of high admiral, fitted ftians fro 
out a fleet of 250 galleys, with which he ravaged the coafts the victor 
of Chriftendom wherever he came, and maintained his ground 
fo well, that the confederates could never gain the leaft ad- 
vantage over him. 

The Turkith power from this time, however, began to RB af 
decline. The progrefs of civilization being much morethe Turki 
quick among the weftern nations, and their improvements POW¢r- 
in the art of war very confiderable, the Turks found it not 
only impoflible to extend their dominion over Germany, but 
even a matter of fome difficulty to withftand the power of 
the weftern princes. During the remainder of the reign of 
Selim, the war was carried on in Hungary with little advan- 
tage’ on either fide; but under his fucceffor, fultan Morad 
III. the Purks met with feveral fevere checks from the Gere 
mans. ‘ 

In 1594, Mohammed IIT. having fucceeded his father 
Morad, deflroyed his 19 brethren, in order to fecure himfelf 
on the throne ; and for the fame reafon caufed 10 of his 
father’s wives and concubines to be thrown into the fea, left 
any of them fhould prove with child. The emperor Ro- 
dolph II. having entered into a confederacy againft him with 
the princes of ‘l'ranfylvania, Walachia, and Moldavia, de- 
feated the Turks and their Tartar auxiliasies in feveral en- 
gagements, and took many cities; while fo grievous a fa 
mine and plague raged in Hungary, that of 85,000 Tartars 
who had entered the country the year before, {carce 8000 i 
remained alive. This was followed by new misfortunes ; Berd | 

that 
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key. that in the year following the Turks were entirely driven 
of Tranfylvania, Moldavia, and Walachia. 
In 1621, under Othman or Ozman IL, we find the 
Turks firft engazed in a war with Poland; but a peace was 
39 concluded the fame year; the chie! article of which was, 
le Poles that the Poles:fhould have a free trade in the Turkifh do- 
heii minions, and that for this their merchants fhould’ pay 
to trade - fs 3 ; : 
Hrurkey 192000 fequins. The Turkith affairs continued pretty much 
B 40 in: the fame way till the year 1673, when a dreadful war 
ar with- broke out with Germany, Ruffia, and Poland, whofe army 
lia, was at that .time commanded by the celebrated John Sobt- 


Hand 


ed efki. The ‘year before, hoftilities had commenced on ac- 
d. count of the Poles having endeavoured to detach the Cof- 
facks’ from their allegiance to the fultan. At this time 

the Turks were fuccefsful, through the diffenfions which 
reigned among the Poles; and the latter were obliged to 

AX pay an annual tribute of 20,000 rixdollars, and to deliver 


he Poles up 48 towns and villages in the territory of Kaminieck. 
pene However, the articles of this treaty were never executed ; 
Butary: for, in 1673, the ftates of Poland fent a letter to Kyoprili 
Ahmed Pafha, the vizir at that time, informing him that 
they confidered as null the conditions of the treaty, being 
concluded without their confent, and that they would ra- 
ther fuffer death than fubmit to the infamy of paying one 
fingle farthing by way of tribute. On this the fultan, Mo; 
hammed IV. determined to take a fevere revenge on their per- 
fidy, fet out with a great army ; but was entirely defeated, 
with the lofs of 20,000 men killed on the fpot, all the bag- 
43 gage, 25,000 waggon-loads of provifion and ammunition, 
he Turks and 2000 purfes of money for paying the army. Soon af. 
ieee! ter this vidtory, John was proclaimed king of Poland: but 
ncluded, bis fubjects, jealous of his glory, refufed to fupport him pro- 
perly in profecuting his advantage ; fo that, four years af- 
ter, a treaty was concluded, by-which the Poles for ever re- 
figned their pretenfions to Kaminieck and te the dominion 
of the Coffacks in Podolia. 
he Turks But though peace was thus made with Poland, the war 
d Tartarswas carried on very unfuccefsfully with Ruflia. In 1678, 
feated by an army of the Tartars was entirely cut in pieces or taken 
e Ruth. ; ; } ies 
Et near the city of Cherin ; which fo intimidated another army 
of 40,000 Turks, who had waited for the arrival of thefe 
auxiliaries, that they threw away their arms, and fled with- 
out ftopping till they had croffed the river Bog. This de- 
feat inclined the fultan to peace ; but the negotiations pro- 
ving ineffectual, he, in 1679, again fent a powerful army of 
80,000 Turks, 30,000 Tartars, and 4000 Coflacks, under 
the command of the vizir, to retrieve his lo honour. This 
«4 army, however, fucceeded little better than the former: for 
the vizir was defeated in feveral engagements; and at latt, 
according to cuftom, put ,to death on account of the bad 
fuccefs of the war. In 1684 the Venetians again declared 
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ar with war, while the Poles and Germans continued their ho!tilities 
¢ Vene. with the utmoft violence. ‘ihe ‘'urks were forced to yield 
ans. to the fuperior fortune and valour of their adverlaries ; they 
were defeated in a great number of engagements, and loft 

many places of importance. In fhort, their affairs feemed 

Pe to be totally goins to wreck, when, in 1688, they were re- 
he Turk trieved by the new vizir Ahmed Kyopnili, a mano! great 
affairs fill and experience in war, as well as of the moft upright 
trieved and blamelefs character. Having prevailed in the divan to 
oe have the war carried on, he applied his whole care to the 
raifing of an army, and providing warlike ftores. . But find- 

the people everywhere intimidated and unwilling to oppofe 

a the enemy, the treafury exhaufted, and an univerfal langour 
qe pT prevailing, he made a new kind of proclamation, in which he 


he entiu. told the people, that “ as he found it neceflary to truft the 
jaf of thecommand o! the army againft the haughty. Germans to none 
cople. hut himfelf, fo he would not employ in this expedition any 
| Vou, XVI. Part IL. 
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foldier forced into the fervice; knowing» that the will was Turkey. 
of more value with God than the deed: that he, would only’ 

put the Muffylmans in mind, that, by the precepts of God 

and his prophet, every one 1s commanded neither to avoid 
martyrdom, nor to defpair of fuccefs againft infidels, &c. 

Havine thus once rouied the enthufatm of the common peo-, 

ple, they flocked in great numbers to his ftandard; after 

which, having reformed many ebutes both-in the civil and mi-_ 

litary departments, he led them again{ft the enemy. he xood 

effedts of his reformations were evident. Great numbers of 

tthe enemy were cut off, and almoft all the important places 
taken which had been loft before, when, in 16g1, he was ts at jatt, 
defeated and killed by the Germans at Iflankamen. - Afterditcated 
his death the ‘Turkih affairs again fell into diforder ; and, "4 Milled. 
thouch the utmoft efforts were. uled by fucceéding vizirs, 

no. progrefs could be made ; and, in 1697, a prodicious — 50 
overthrow was giventhem by Prince Eugene at Zenta. A\t Peace cone 
laft, in 1698, all parties being weary of fuch an expenfive teed: 
and ruinous war, a pacification took place at Carlowitz,-but 

on different terms with the different nations who had been cr 
at war with the Tuiks. ‘The emperor made a truce for 25 Te'ms | 
years, upon condition that all Tranfylvania fhould be Be, ade with 
figned to him: the city of Temefwaer was to be reftored to igen 
the Turks, and the navigation of the Teifle and Maros ri- 
vers be free to both nations; that the country between the 
Danube and the Teifle, called Bachsae, remain in the em- 
peror’s hands ; that the boundary of the.eaftern part of Hun- 
gary, belonging to the emperor, fhould be a right line drawn 
from the mouth of the Maros towards the banks of the river 
T’eifle to the mouth ef the Boffut, where it fails into the 
Saave; that towards the fouth the Saave fhould part the 
‘Turkith from the Imperial limits, till it receives the Unna ; 
and that no new caftles’ befides Belgrade and Peterwaradin 
fhould be ereéted, or old ones fortified, “anywhere within 
thefe boundaries. } ce ss 

The Ruffian. ambaflador made a truce only for two years, With the 

upon the foot of each party pofleffing what he had taken. Ruflians. 
The Poles made a truce on the like terms with the fultan ; 
namely, that they fhould have Kaminieck, Podolia, and U- 
krania, reftored to them, in the fame extent as poffeffed by 

them before fultan Mohammed’s firft expedition into Po- 
land; and, on the other hand, refign Soczava, Nemoz, and 53 
Soraka, in Moldavia, to the Furks. The Venetians obtain- With the 
ed thefe conditions: that all the Morea, as ‘ar as Hexami- Venetians. 
los, fhould belong to them ; and that the firm land, with Nau- 
paktum (or Lepauto), Prevefa, and the caftle of Romania, 
which had been demolifhed, fhould be reftored to the Turks; 
that the bay of Corinth fhould be common to both, and the 
Venetians poifefs Lewkade with the adjacent iflands,. The 
yearly tribute paid by the iflands in the Archipelago to the 
Venetians was to be abolifhed ; and Zakinth to be declared 
free from the like burden by the Turks. In Dalmatia, 
Knin, Cing, Kiklut, Verlika, Duare, and Vergoraz, were 
to be left to the republic, and fixed as the bousdaries of 
their dominions on that fide. ‘The RapuSans were to con- 
tinue free, and the Venetians to retain the caftles of Caftle- 
nuovo and Rifano, with what they poffeffed in the neigh- 
bourhood. Both parties were allowed to fortify their bor- 
ders with new fortreffes ; or to repair thofe which were de- 
cayed, excepting Naupaktum, Prevefa, and the caftle of Re- 
mania betore mentioned. 
_ From the conelufion of the peace of Carlowitz to the 
year 1769, nothing very remarkable occurs in the ‘Turkith 
hiftory, excepting their, recovery of the Morea from the 
Venetians by the treaty of Paffarowitz. (See the article Va- 
nice), Their war with the Reffians under Peter the Great 
has been taken.notice of under’ the article Russia}; thofe 

_ afterwards with Persra, under that article, None o!-thefe, 

4G indeed, 
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indeed, were of any great confequence ; but, in 1769, a war 
commenced with Ruffia, which threatened the Ottoman em- 

55 pire with.deftru€tion, and which has given it fuch a fevere 
War with check as it can fearcely recover. ‘The origin of this war 
Ruffia. is wiven under the article Potanp, n® rot; end during the 
courfe of it, an elmo# uninterrupted train of fuccefs attend- 
ed the Ruffian arms.—About the end of March 1769, a 
body of Ruffian troons’ made themfelves mafters of the im- 
portant fortrefs of Afoph, at the mouth of the river Don. 
In the end of April, prince Gallitzin, commander in chief 
of the Ruflian army on the frontiers of Poland, paffed the 
river Niefter, hoping to take the fortrefs of Choczim by fur- 
prife; but being difappointed, he was oblized to return. 
Near the beginning of July, however, he again pafled that 
“57 Yiver, and on the 13th attacked and defeated the van of the 
The Turks grand vizir’s army, conhfting of about 5c¢,000 or 60,002 
Sefeated. men, ‘Shirteen thoufand of the fugitives entered Choc- 

zim ;-which was next day invefled by the Ruffians: but 
they were at Jaft obliged to raife the fiere and repafs the 
Niefter; which they could not effe€& without conliderable 
Jols. 

In the mean time, both the Ottoman and Ruffian courts 

58 _ were difpleafed with the condu@ of their generals. ‘Ihe 
The Turk- Turkifh grand vizir was deprived of his command, and af- 
ra vizit be-terwards beheaded ; and was, fucceeded by Moldovani Aga 

eaded. ve rape ; 
Pacha, a man of a bold and enterprifing fpirit. On his 
firft taking the command of the army, finding it imapoffible 
to fubfift where he was, he attempted to force a paflage 

59 over the Nietler ; but being three times repulfed with great 
Choczim Jofs, he made a precipitate retreat towards Bender, at the 
taken by fame time drawing the troops out ef Choczim, which the 
the Ruffi- : : 
ehie: Ruffians immediately took poffeffion of. 

Prince Gallitzin was now fuperfeded by general Roman- 
zow, whe took the command of the army on the 29th of 
September. Soon after his arrival, he received news of the 
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fuccefs of general Elmpt, who, with a body of 10,000 men, 


had reduced the province of Yay. He invefted Bender ; 
but finding the feafon of the year too far advanced, he foon 
withdrew his troops, and put them into. winter quarters. 
This firft campaign had proved fo unpropitions to the 
Turkith affairs, that the court would gladly have concluded 
a peace, if they could have obtained it upon honourable 
terms; but the Ruffians infifling upon the entire ceffion of 
Moldavia and Walachia as 2 preliminary article, the nego- 
tiations came to nothing. A new campaign was therefore 
refolved on; ard this proved ftill more unfuccefsful than be- 
fore. The grand Ruffian-army under general Romanzow 
paffied the Niefter in the month of May 1770 ; and, having 
affembled at Choczim on the 3d of June, marched towards 
6, Pruth: at the fame time, their fecond army, commanded by 
Bender in- general Panin, arrived before Bender. The plan of opera- 
vefted. tion was, that the latter fhould form the fiege of Bender, and 
63. Romanzow fhould cover it. ; 
The ‘turks On.the 18th of July, general Romanzow attacked an 
and Tar . army of 80,000 Turks and 'Fartars, commanded by the 
tars defeat- ag : . : 
ed by Ge- Khas of Crimea, and ftrongly intrenched on an almoft in- 
nerdi Ro- acceffible mountain, forced their intrenchments, and obli,zed 
manzow. them to. flee in the utmoft confufion, leaving an immenfe 
quantity of ammunition and provifions, &c. i their camp; 
which they totally abandoned to the vidtors.—After this 
64 _ victory, the Ruffian general pufhed on towards the Danube; 
‘The grand and on the 2d of Augutft attacked another Turkifh army, 
~izir de- commanded by the grand vizir in perfon, and totally defeat- 
ae hove ed it, making himfelf mafter of their camp, ammunition, 1 43 
Glatignee pieces of cannon, and above 7000 carriages loaded with pro- 
vifions. The lofs of the ‘Turks on this occafien was not 
reckoned lefs than 40,000 men, and fome accounts raifed it 
to 60,000.~—During the courfe of this fummer alfo, the for- 
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trefs of Killa Nova, at the moft northerly mouth of the Da. Turke 


nube, furrendered by capitulation ; and likewife that of Ac- 
kerman, or Bialogorod, near the mouth of the Niefter. Ben- penacr ¢ 
der was taken by ftorm on the 27th of November ; and the kcn, and 
Rouffians, enraged at the obltinate refiftance they had met the inhat 
with, made a terrible flanghter of their enemies. It was mela Phe 
computed that 30,000 ‘lurks perifhed on this occaon. The : 
fortrefs of Brailow, fituated on the northern fide of the Da- 
nube, was invefted on the 26th of September; and the gar- 66 
rion were fo much intimidated by the taking of Bender, Vat num 
that they abandoned the place, and moft of them were drown- sata 
ed in crofling the river.— During this campaign, it was rec- by the Bi 
koned that the Ruffians took 1000 pieces of cannon fromfians. | 
their enemies. 67 § 
This year a'fo a Ruffian fleet of 16 or 18 fhips entered 4 Ruflial 
the Mediterranean, and landed a body of troops or the Mo. Heer a 
rea, ‘Thefe being joined by the Greeks, committed great... the M 
cruelties on the Turks, and made themfelves matters of almof (ea. 
the whole country. At laft, however, the Porte, notwith- 
ftanding their bad fuccefs in other parts, found means to fend 
a force into the Morea fufficient to overpower the Ruffians. 
The Greeks now fuffered in their turn; and the Ruffians, 
hearing that a Turkifh fleet had paffed the Dardanelles, 
abandoned the Morea, and failed to meet their antagont’s. 68 | 
A battle enfued, in which the Turks were defeated ; and They de 
having imprudently retired intoa neighbouring harbour, they To ae 
were next day entirely deftroyed by the Ruffian fire-thips, acer, 
except one fhip of 64 guns, which was taken. This fleet 
confifted of 15 fhips of the line, from y6 to 60 guns, three 
lanxe frigates, and feven large armed veffels, befides galleys. 
After this vi€tory, the Ruffian fleet blocked up the mouth 
of the Dardanelles, interrupted the Turkifh trade, prevent- 
ed the carrying of provifions to Conftantinople by fea, and 
raifed contributions from moft of the iflands in the Archi 
pelago. 69 | 
In 1771, matters did not at firft go on fo fuccefsfully on The Tut 
the part of the Ruffians. On the fide of the Danube, they bese fo ; 
were oblized to keep on the defenfive. Another army, un-*°"*"*8 
der prince Dolgorucki, had better fuecefa; they reduced the 
whole peninfula of Crim T'artary in lefs than a month, though 4 § 
defended by an atmy of 50,090 men.— During thefe tranf- They take 
actions the ‘l'urks made themfelves matters of the fortrefs eS 
Giurgewo; which enabled them to become fo formidable on Cederaill 
the fide of Walachia, that prince Repnin durft not attack pan. 
them. Upon his refufal to do fo, he was deprived of his 


‘command; which was given to General Effen. On the 17th. 


of Augutt, he attacked the 'Turkifh intrenchments; but, after: 
a defperate engagement of four hours, was defeated, with the 
lofs of upwards of 3000 men. 

This was the only engagement of any confequence in- which 
the Turks had proved victorious fince the beginning of the 
war; and, after it, their ufual bad fortune attended them. 
In confequence of their viGtory, they determined to wirter 
on the northern fide of the Danube, which would have been 
of the utmoft fervice to them; and with which view they 72 
confiderably reinforced their army in Walachia. But ge- Are oute- 
neral Romanzow, by a train of mafterly difpoftions, tee Ke 

. . . clera, 

only thwarted all their fehemes, but furprifed them om their x. mans | 
own fide of the river. ‘They had divided their army intozow.. 
two great bodies, which were ftationed in the neareft and 
moft important pofts on the Turkifh fide of the Danube. 
On the 20th of O&tober, one of thefe bodies was furpriled ‘ih ap a 
at Tuliza by general Weifman, and another at Maczin by cotally de 
general. Milaredowits. ‘The event. was the fame in bothfeated. — 
places. The intrenchments were forced, the ‘Turks totally 
routed, and their artillery, ftores,. and magazines taken, to. 
gether with the two towns and their caftles. Next day. ge- 
neral Weifman attacked the grand vizir- himfelf, gm 
E. o-4 
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urkey. Uke fuecefs, The intrenchments were forced, a vaft quan- 

tity of artillery taken, and likewife the town and caftle of 
grand Babadagh 5 while the vizir, with the remains of his army, 
mir ce- 
ted, and afterwards general Effen defeated another body of T urks, 
iven be- and retook the fortrefs of Giurgewg, driving the enemy to- 
ae He. tally out of Walachia. The Ruffian fleet this year {pread 
‘4 ruin and defolation through the defencelefs iflands of the Ar- 
chipelago and the coafts of Afia, ftriking terror into the city 


a A dreadful peftilence raged this 


he Turks Of Conftantinople itfelf. t 
iven out year in the T'urkifh army; and in the autumn broke out at 
'Wala- Mofcow, where it deftroyed vaft numbers. 
pha The affairs of the Turks were now in fuch a defperate 
Ae) tue condition, that they very eagerly fued for peace. The only 
ir peace. conditions on which this could be obtained, however, were, 
: that the Crimea, Budziac Tartary, and all that vaft traét of 
country on the coaft of the Black Sea, as far as the north 
fhore of the Danube, fhould continue for ever under the do- 
minion of Ruffia; that the Ruffians fhould enjoy an unlimi- 
ted freedom of navigation on the Black Sea, together with 
the pofleflion of the city of Afoph, on the mouth of the 
96 Don; and that a {um of money fhould be paid them by way 
fegotia- of indemnification for the expences of the war. ‘Thefe terms, 
ps however, were rejeGted ; and the negotiations, which conti- 
eno“ nued through the whole year 1772, at laft came to nothing. 
‘he commiffioners on both fides retired from Buchareft, the 
place where the congrefs was held, on the 22d of March 
1773. For fome time a defultory kind of war was carried 
on between detachments from the two armies. But as this 
was very prejudicial to the Ruffians, who could net be fo ea- 
47 fly recruited as the Turks, about the middle of June, Ro- 


omanzow manzow made preparations for paffing the Danube with the 

affes the grand Ruffian army, confifting of 87,000 men: which, how- 

auube, ever, he did not accomplifh till the 24th ; and then marched 

with his army, in large divifions, towards the city of Siliftria. 

He was terribly haraffed on his march by large bodies of the 

Turkith cavalry, of whom the grand vizir had detached 

27,000 for this purpofe. At laft, however, they arrived 

before the city, which was ftrongly fortified, and defended 

98 by a body of troops confifting of about 24,000 men. 

rurkifh the 29th of June, this body was defeated by general Weif- 

rmy de- man, who commanded the van of the Ruffian army, and forced 

ated by to retire into Giliftria. ‘ihe grand vizir then detached 50,000 

ati men to the relief of the place: upon this the Ruffians found 

’ jt neceffary to retreat; which was net accomplifhed with- 

out very great difficulty and lofs. In this retreat general 

ho is kil- Weifman was killed, and the army left all their magazines 
ed. behind them. 

Many other fevere confli&ts happened this campaign, which 
proved lefs glorious to the Ruffians than any of the former 
ones. In 1774, however, their arms were attended with 
better fuccefs. Romanzow’s army was reinforced by 40,0c0 

8 men; and, on the night between the 16th and 17th of June, 
he Turks paffed the Danube in fpite of all oppofition. A continued 
very. feries of engagements then happened between the Ruffian ge- 
ia €- nerals and different bodies of the Lurks. In thefe the latter 
Hee were always defeated; and at laft became fo much difpirited, 
that a body of 40,000, or, according to fome accounts, of 
70,000 Turks, fled at the firft fight of a body of their ene- 
mies greatly inferior in number, leaving behind them all their 
tents and baggage, with a fine train of brafs artillery. From 
this time, diforder, mutiny, and difmay, feized all the Turk- 
ifh armiés, and they abfolutely retufed to face their enemies. 
They plundered the baggage, robbed and murdered their of- 
ficers, deferted! by thoufands, taking the road to Conftanti- 
nople, and committing every kind of outrage by the way. 
The minifters of ftate, after having tried all methods to in- 
duce this lawlefs crew to return to their duty, were obliged 
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fled 30 miles to feek refuge at Mount Hemus. A few days 
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to furnith them with veffels for their tran{portation into A- Turkey. | 
fia. According to fome accounts, no fewer than 140,009 8 
of thy Turkith troops deferted in this manner. Even in the almoit the 
grand vizir’s camp at Schunla, matters went on in the fa:ne whole ar- 
manner. He was abandoned by his whole cavalry; his Eu-™y defers 


-ropean and Afiatic troops quarrelled, and cut ene another to 


pieces before his face; and, in fhort, the vaft army he com- 

manded was reduced almoft to nothing. ‘Ihe Ruffian gene- 

ral did not fail to take advantage of thefe mis‘ortunes. He 

placed the different divifions of his army in fuch advantage- 

ous fituations, that he totally cut off all communication be- 

tween the Turkifh cam» and every mean of fubfiftence. The 

unfortunate vizir, therefore, was obliged at laft to fubmit to —_ 82 

the terms which Romanzow di@tatéd to him. ‘I'he princi- Romanzow 

pal articles were, the independency of the Crimea; the abfo- anak 

lute ceflion of Kilburn, Kerche, and Jenickala, and all the joace, 

country between the Bog and the Nieper ; a free navigation 

in all the Turkith {eas, in which was included the paflage 

through the Dardanelles, with all the privileges and immu- 

nities which were granted to the moit favoured nations. 

Ruflia gave up all her conquefts, except Afoph and Tagan- 

rok, ‘There were, befides, feveral flipulations in faveur of 

the inhabitants of Moldavia and Walachia, andthe Greek | 

iflands which were reftored by Rufia. : 83 
Soon after this period an extraordinary alarm was excited Appear. 

at the Porte by the fudden appearance of a new prophet in jpeg 

Upper Afia. This man, whofe name was Sheik Manfour,¥°P : a. 

‘ pper 

pretended that he was predoomed by the eternal and immn- fia, 

table decrees of Heaven to fill up the meafure of Divine re- 

velation to mankind; and that as he was to be the laft, fo 

he was the greateft of the prophets. ‘The fcene of his mi- 

niftry was in the wide and defolate regions on the borders of 

the Cafpian Sea; and though the firft ramour of his proceed- 

ings reprefented him as at the head of a multitude of armed 

enthufiafts ready fo overturn the eftablifhed government and 

the religion of Mahomet, it was foon difcovered that all the 

military fury of his zeal was direéted againit the Chriftians. 

He had even influence enough to form a combination of all 

the nations of Caucafean Tartars againft the Ruffians, which 

was certainly of fome fervice to the Turks in that war, which 

the emprefs Catherine was now meditating againit them. 84 
In the mean time, while this war was impending, the mott 4 rebellion 

formidable rebellion broke out in Egypt, the granary of the” Egypt. 

Turkith empire (fee Ecyrr, n° 125); but it was, aftera © 

long, bloody, and dangerous war; almoft fupprefled by the 

wife condu& and intrepid bravery of Haffan Bey, the Cap- 

tain Pacha or Grand Admiral, who, at the age of 70, fought 

with all the ardour of youth, and all the fkill of the molt 

confummate general. ‘I‘hat veteran, however, was recalled 

before he was able to carry all his patriotic defigns intoexe- gx 

cution, that he might aid the divan with his counfel, in the A new 

critical fituation into which the empire was brought by the — 

arrogant claims of the court of Ruffia. ‘The refult of the ret 

deliberations was a precipitate declaration of war againft that 

court, contrary to the better judgment of the old Pacha. 


-'The war commenced in autumn 1787, and the hordes of 


Tartars which were firft brought into the field, headed by 
the new prophet, were every where defeated by the fuperior ~ 86 
difcipline of the Ruffian troops commanded by prince Po- And Aus 
temkin. _ Some enterprizes which were undertaken by the Atria. 
‘f'urks againft the ifland of Tamen and the Crimea were at- 
tended with as little fuccefs as the attempts of the Tartars ; 
while the Emperor Jofeph declared to the Porte that he 
would affit his ally the emprefs of Ruffia with an army of 
80,000 men. Four Auftrian’ armies were accordingly af- 
fembled ; one at Carlftadt in Croatia, under the command of 
general de Vins; another at Peterwaradin in Hungary, com- 
manded by general Langlois; a third on the borders of Li- 
4G2 thuania, 
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thania, under general Febris; and the fourth in the Bucco- 


wine, under the orders of the prince of Saxe-Cobourg. Two 


other wenerals, ten lieutenant-enerals, and thirty majsr-ge- 
nerals, were.-all ordered to prepare for a€tive fervice in the 
frontier armies. If any thing had been yet wanting to fhow 
the fixed determination of the court of Vienna, the mezfure of 
fending general Alvinzi to a& in and obferve the condué& 


-of the Ruffian armies during the war, and the receiving a 


Ruffian officer of equal rank to aé& the fame part in the 
Aultrian, would have been alone a fufficient explanation. 
The war between the ‘Turks and Auftrians was carried 
on with various fuccefs. At firft the advantage was evi- 
dently on the fide of the Ottomans, and the imperial Jofeph 
acquired no warlike renown. His declared purpofe was to 
get poffeffion of Belgrade ; from which however his enemies 
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prince Repnin, general Soltikow, and other commanders.of Turkey. | 
‘note, ‘lhis great force was fupported by a field train of 1 3'7 


UR 


pieces of artillery, befides a vat park of heavy battering c2nnon 
and mortars, deftined tor the fieze of Oczakow; and furnifh- 
ed with that exuberance of powder, ball, fhells, and all man- 
ner of military machines, which are the ufual concomitants 
of a Ruffian army. 


temkin to Peterfburgh. In the mean time Ruffia found her- 
felf attacked by a new and formidable enemy in the Swedith 
monarch, of whofe exploits we have given an account elle- 
where (fee SweEDEN, n° 246.) 5 and by his interference her 
conquelts. were certainly retarded.. 


ea4): } i 9a 
Marfhal Laudohn renewed’ his. attemps upon Gradifca as Gradifca 


89 
After the moft obftinate defence, Oc- Ruffians 
zakow was taken on the 17th of December 1788, and hie fee Ocaa 
governor*bafha graced the triumphant return of prince Po-*°” 


foon as the feafon would permit, and after a brave defence it toa 
fell into his hands. ‘This with fome other fucceffes roufed Re (an. 4 


the emperor from.his inactivity, and made him ferioufly de- dohn. 


repulfed him with difgrace.. The prince of Saxe-Cobourg 
in his department of the war difplayed indeed prodigies of 
valour ; but being oppofed to a {uperior force, he was long 


38 


obliged to at only on the defenfive- At length, being join- 
ed by a body of Ruffian forces: under general Soltikow, ‘pre- 
parations were made for cemmencing in form the fiege of 
Choczim, which was furrendered to the allied armies on Mi- 
chaelmas day 1788, after a defence which would have done 
honour to the ableft general in Europe. Still, however, fuc- 
cefs feemed to lean to the Turks. The grand vizir made a 
fudden incurfion into-the Bannat, and {pread coniternation 
and difmay to the very gates of Vienna. The Auttrian af- 
fairs feemed approaching to a very alarming crifis ; not only 
the fplendid views of conqueft which were beheld in the ima: 
gined partition of a tottering empire had totally difappeared, 
but had left in their place the fad and gloomy reverle of a 
difcontented and impoverifhed people, an exhaufted treafury, 
and an army thinned by peftilence and defertion. ‘The firft 
campaign of an invafive war had already produced.an impref- 
fion on the territory of the invader. 


termine upon the attack which he*had long meditated upon 
Belgrade. ‘The enterprize was entrufted to Laudoan, who, 
with that good fortune which feemed conftantly to attend 
him, made himfelf mafter of the place in lefs than a month. 
The reft of the campaign was little elfe than a fucceffion of 
the moft important fuccefles; and a circumftance that did not 
a little contribute to this, was the fyftem adopted by the 
Auftrians and’ Ruffians, . of fuffering the Turkith troops to 
march out of the feveral places they garrifoned without mo- 
leftation. Accordingly, while one detachment of general 
Landohn’s forces took poffeffion of Czernitz in Walachia, 
another made itfelf mafter of Cladova in Servia. Bucharetft, 
the. capital of the former of thefe provinces, fell without op- 
polition into the hands of prince Cobourg ; while Akerman 
on the Black Sea was reduced by the Ruffians; and Bender 
furrendered to prince Potemkin, not without fufpicion of 
finifter practices, on the 1 5th of November. 


fg 


Soon after this, the emperor Jofeph died, and his fuccef- hie ern 
for Leopold fhowed a defire for peace. After the reduétion iz se 
of Orfova, therefore, which happened on the 16th of April Teceffoe 
1790, the war was carried: on with languor on the part of concludes 


, inthis fituation of affairs Marfhal Laudohn was with fome 
difficulty drawn from his retirement to take the command of 
the army in Croatia; and under his aufpices fortune began 
to {mile on the Auftrian arms. He quickly reduced Dubic- 
za and Nevi, though they were both defended with the 
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moft obftinate bravery. He then fat down before Turki 
Gradifca ; but the autumnal rains coming on with fuch vio- 
lence that the Saave overflowed its banks, he was compelled 
to raife the fiege. During this period the war in the Ban- 
nat razed with the utmoft violence ; torrents of blood were 
fhed on both fides; much defperate valour difplayed on the 
one fide, and many brave ations performed on the other; 
while a very great part of that fine but unfertunate country 
fuffered all the defolation and ruin that fire and fword, under 
the dominion of vengeance and animofity, could infli@. The 
inhabitants were objects of commiferation; but the injultice 
with which the emperor had commenced: the war made his 
perfonal loffes be confidered as nothing more than the due 


Auttria ; and in the month of June a conference was agreed a peace. 


upon at Reichenbach, at which ‘the minifters of Pruffia, 
Auftria, England, and the United Provinces, affifted, and at 
which alfo an envoy from Poland was occafionally preient. 
After a negotiation, which continued till the 17th of Au- 
guit, it was agreed that a peace fhould be concluded between 
the king of Hungary and the Ottoman Porte; that the balis 
of this treaty fhould be a general furrender of all the conquefts 
made by the former, retaining only Choczim as a fecurity till 
the Porte fhould accede to the terms’of the agreement, when 


‘it was alfo to be reftored. Catherine was thus deprived of an 


ally, but ftill fhe continued the war. On the 22d of Decem. 
ber 1790, the fortrefs of Ifmail was taken by ftorm by ‘ge- 
neral Suwarrow ; and it is faid that the fiege and the cap- 
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ture did not coft the Ruffians lefs than 10,000. men.. TheSuccefs of 
moft fhocking part of the tranfa€tion is, that the garrifon ‘-e Ruth 
(whofe bravery merited, and would have-received from a ge- *"* 


reward of his conduct. 3 
Hitherto the Ruffians had hardly entered into the war; 
but at lait they began to a& with vigour both by fea and 


jand. ‘They experienced however a very general coldnefs 
with refpe&to their claims, pretenfions, and defigns, in al- 
moft all the courts of Europe. The court of London pro- 
hibited Britifh feamen from entering into foreign fervice, and 
declared its refolution to obferve the ftri€teft neutrality. The 
united -provinces of Holland purfued the fame line of con- 
duct; and fome of the ambitious views 6f Ruffia were thus 
blafted. In the mean time a vaft Ruffian army, eftimated 
at I1§Q,000 men, appeared on the banks of the river Bog, 
adjoining to the confines of Poland, Turkey, and Tartary, 
and on the way to the Black Sea, under the orders of prince 
Potemkin and general Romanzow ; thefe being affifted by 


nerous foe, the higheit honours) were: maflacred in cold 
blood by the mercilefs.Ruffians, to the amount of, by their 
own account, upwards of 30,000 men; and the place was 
given up to the unreftrained fury of the brutal foldiery. Af 
ter this bloody {cene, the Ruffians went into winter quarters ; 
the vizir retired towards Conftantinople, and on his retum: 
fell a facrifice to the fanguinary policy which. has long dif- 
graeed the Ottoman counfels, 

The campaign of 1791 opened on the part of Ruffia with 
the taking of Maczin,,on the 4th of April, by prince Gal. 
litzin ; and ina fubfequent vitory on the 12th by the fame 
general, in the neighbourhood of Brailow, the Turks loft not 
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furkey. Jefs than 4000 men and upwards of 100 officers, befides ma- 

ny pieces of cannon. On the r4th the Ruffian arms expe- 

rienced a check, by which they loft about 700 men, and were 

obliged to relinquifh the intention of befieging Brailow. Af- 

ter reinforcing this place, the vizir proceeded to the banks 

of the Danube near Siliftria; and, by means of a bridge 

which he threw acrofs the viver, his advanced polts were 

enabled to make incurfions on the oppofite fide. ‘The abi- 

lity of the vizir and the valour of the Turks were however 

exerted in vain againft the difcipline ‘and experience of Eu- 

ropean armies. Inthe month of June, 15,0c0 Lurks were 

defeated by a party of cavalry under general Kutufow. On 

_ the 3d of July the fortrefs of Anape was taken by general 

Gudowitfch, and the garrifen, to the amount of 6000 men, 

made prifoners. This event was followed, om the gth of the 

: fame month, by afignal victory which prince Repnin obtain- 

| ed near Maczin over a body of 70,000, the flower of the 

Turkifh army. ‘The Ottomans left upwards of 40co dead 

upon the field of battle, and loft their entire camp equipage, 

colours, and 30 pieces of cannon. ‘The Ruffians are faid to 

93 have loit only 150 men killed, and between 200 and 300 

pace isat wounded. At laft peace was reftored between the Porte and 

.* onclu- R uffia, principally through the mediation of Great Britain 

| and the northern powers. Catherine, who talked high at 

firft, confined her views at length to the poffeffion of Ocza- 

kow, with the diftri& extending from the Bog to the Nief- 

ter; and even then providing for the free navigation of the 

latter river. Thefe terms, confidering the ill fa ccefs of the 

war, cannot be accounted very difadvantageous to the Porte, 

who has loft a fortrefs more ufeful for the purpofe of annoy- 

ing Ruffia than for defending their own territories; but cer- 

tainly of confiderable importance to Ruffia, which, by this 

94 ceflion, has fecured the peaceable enjoyment of the Crimea. _ 

count of The ‘Turkith empire comprehends feveral countries in Eu- 

e Turk- rope, Afia, and Africa. Ia Europe it is bounded on the fouth 

gees ~ by the Mediterranean; on the north by Croatia, Sclavonia, 

and Tranfylvania ; on the eaft by Poland, Ruffia, and Afia ; 

and on the weft by the Adriatic and Dalmatia. ‘The bens 

cipal countries of Turkey in Europe are Romania, Bulgaria, 

Servia, Walachia, Moldavia, Beflarabia, Greece, Macedonia, 

Albania, Theffaly, Levadia, Morea, and the Archipelago 

iflands. ‘Lurkey in Afia is divided into Eaftern and Wett- 

era. ‘lhe Eaftern comprehends Georgia, 'T'urcomania, and 

Dearbekr; and the Weftern, Anatolia, or Afia Minor, Syria, 

and Paleftine.—In Africa the T'urkifh dominions are Egypt, 

and fome diftri@s of Barbary. But for an account of thefe 

different countries, fee the articles as they occur in the order 
of the alphabet. 

sig, The grand fignior, or emperor of the Turks, is reftrained 

4 Pie, OF no laws or compaéts, the government being purely mo- 

y: narchical:. but if he indulges not the humours of the people, 

and efpecially of the mutinovs janHaries, he is in danger not 

only of being depofed, but alfo of being put to death. Thofe 

who have offices under the government he {queezes, difg races, 

and puts te death, upon the leaft fuggeftion of their difaffec- 

tion or mYcondué, without giving them an opportunity of 

anfwering for themfelves, they being looked- upon as more 

immediately his flaves: but others feem to enjoy almoft as 

great a degree of fecurity, both in their perfons and proper: 

ties, as the fabjets of other-abfolute monarchies. Indeed, 

in all fuch there is a gradation of governors and officers, of 

| which the higher fleece and opprefs thofe below them, and 

| the loweft make reprifals upon the common people. In the 

| fucceffion to the empire, no regard is paid to age or birth- 

| right, the Turks thinking it {ufficient 1f, in their ele€tions, 

| they keep to the family. Women are excluded from the 

| throne.' ‘l‘he emperor’s council is either ordinary or extra- 


ordinary. ‘The firft, meeting every Sunday and Thuriday, 
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‘even the oldeft and moft experienced foldiers, 
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confitts of the great officers of fate, and is called the galibe Turkey. 
divani. ‘To the other, which is called ajack divani, are{um- 
monedall the great perfons and officers of the empire, and 
The fultan 
hears what paffes from an adjoining chamber. At the head 
of the miniftry is the grand vizir, who is as it were his lieu- 
tenant-general, with whom he divides, or rather to whom he 
leaves, the care of the whole empire; he being entrulted not 
only: with the finances, with foreign affairs, and the admini- 
{tration of juftice ia civil and criminal matters, but alfo with 
the condudét of the war, and the command of the army. 
Great and dangerous as this-chavge is, there have been men 
who have executed it with fafety and fuccefs both in peace 
and war, and have died quietly in their beds; but that is not 
the cafe with the moft of them, it being the ufual policy of 
the emperors to fhelter themfelves from the elamours of the 
people by throwing the whole blame of any mal-adminiftra- 
tion upon him, and giving him up to the public refentment. 
His income, vathout any breach of probity, may amount to 
600,000 dollars, exclufive of prefents and other perquifites. 
Notwithftanding his high Conley his palace is open to every 
one, and he gives audience to the meaneft of the poor. When 
the fultan names a grand vizir, he puts into his hand the feal 
of the empire; and when he honours him with the command 
of an army, he takes out one of the plumes of his own tur- 
ban at the head of the troops, and delivers it to him to place 
it in his own. ‘The other great officers of ftate are the kais 
makan, or vizir’s deputy, not to be:confounded with the go- 
vernor of Conftantinople, who is alfo called kaimakan ; the 
vizirs of the bench, or bafhas of three horfe-tails, becaufe 
three horfe-tails are carried before them when they march, 
and who fit in the divan or courts of juftice with him ; the 
kadinlafquiers, or chief jultices of provinces; the beiglerbegs 
or viceroys, of which the chief are thofe of Romelia, Nato- 
lia, and Damafcus; the ordinary bafhas or governors of towns 
and diftricts undet the beiglerbegs ; the reis effendi, or lord 
chancellor and fecretary of ftate ; the tefterder or high trea- 
furer ; the aga of the janifaries ; nie aga of the {pahis; the 
aga ee the filudla, &c. The chief officers of the feraglio are 
the kiflaragafi, who is fuperintendant of the women, and has 
the command of all the black eunuchs; the capi aga, who 
has the command of all the white eunuchs, and to whom all 
petitions to be prefented to the prince are delivered. Both 
thefe are alfo eunuchs, and of the fame complexion as thofe 
of whom they have the command. Befides the women and 
eunuchs, there are in the feraglio the ichoglans and aza- 
moglans, mutes, dwarfs, and buffoons. The ichoglans are 
young men bred up in the feraglio, not only te ferve about 
the prince, but to fill in time the firft pofts of the empire. 
The azamoglans are trained -up there for inferior employ- 
ments. 

No children are admitted into the feraglios of Conftanti- 
nople, Pera, or Adrianople, till. they are “firlt reviewed and 
approved of by the grand fignior. ‘They are generally the 
moft beautiful, well-made, and {prightly, that canbe met 
with. They are firft taught, after being circumcifed, 
filence and a modeft hymble behaviour. Then they are om 
ftruéted in the Mohammedan feligion, to fpeak. and writ 
the Turkifh lanyuage, and afterwardsthe Perfian and Ave 
bic. As they grow up, they are. taught manly exercifes, 
and whatever is thought requifite to qualify them for ftate- 
employments: but they are feldom preferred out of the 
fera;:lio until the age of 4o. 

‘The ladies of the haram are a-collection of young Heauei, 
ful virgins, either the prefents of goyernors, purchafed, or 
captives taken in war ; moft of them being ae children of 
Chriftian parents. They are taught mufic, dancing, and 
other accompli{hments, and furnifhed ‘with the richeft clothes - 

and 
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-and-ornaments Some of them frequently play and dance 
before the grand fignior, while others divert him with their 
converfation. They have a great many female flaves to 
wait on them; but are fcarce ever fuffered to go abroad, 
except when the grand fignior changes his place of refi- 
dence; when a troop of black eunuchs convey them to the 
boats, which are enclofed with lattices: and when they go 
by land, they are put into clofe chariots, and fignals made 
at certain diftances, to give notice that none may approach 
the road through which they are to pafs. 

The Turks are generally robuit and well-fhaped, of a 
good mien, and patient of hardfhips, which render them fit 
for war. ‘They fhave their heads; but wear their beards 
Jong; except the military and thofe in the feraglio, who wear 
only whifkers, They cover their heads with a white linen 
turban of an, enormous fize, and never pull it off but when 
they fleep. None but Turks muft prefume to wear a white 
turban. Their breeches or drawers are of a piece with 
their ftockings ; and they have flippers inftead of thoes, 
which they pull off when they enter a temple or houfe. 
They wear fhirts, with wide fleeves, not gathered at the 
awrilts, and over them a veft tied with a fafh; their upper 
garment being a loofe gown, fomething thorter than the 
vett. 

The women’s dels pretty much telenaidve that of the 
men; only they have a itiffened cap with horns, fomething 
like a mitre, on their heads inftead of a turban, and wear 
When they go abroad, they are 
fo wrapped up, that their faces cannot be feen. 

The lurks fit, eat, and fleep, according to the cuftom of 
the eaft, on fophas or cufhions, mattrefles, and carpets. 
Rice is their moft general food, and coffee their common 
drink. Their moft ufual falutation is to bow the head a 
little, laying the right-hand on their breafts ; but to perfons 
of rank they ftoep fo low as to touch the border of their veft. 
The women are kept under a rigorous confinement. They 
dhave generally delicate fkins, regular features, black hair 
and eyes, with an admirable cheft. Many of them are com- 
plete beauties. Their cleanlinefs is extraordinary ; for they 


-bathe twice a-week, and fuffer not the {malleft hair or the 


leaft foil to be upon their bodies. As to the qualities of their 
minds, they are faid to want neither wit, vivacity, nor tender- 
nefs; and to be exceedingly amorous. It is no doubt for 
this reafon that the men never fuffer their wives faces to be 
deen, not even by the deareft friend they have in the world. 
There is no need of much wit to behave one’s felf well 
here ; for a good mien and gravity fupply the place of merit 
in the eaft, and much gaiety would fpoil all. Not thet the 
“Turks want wit ; but they fpeak little, and pride themfelves 
in fincerity and modetty more than eloquence. The Turks 
aife no unneceflary words, whereas the Greeks talk inceffant- 
jy. Though thefe two nations are born under-one climate, 
their tempers are more different than if they lived in the 
moft diftant countries. ‘The ‘l'urks make profeffion of can- 
dour and faithfulnefs, and are a charitable good-natured 
people, jealoufy excepted, and very fober. On the other hand, 
they are extremely proud, infolent, indolent, fuperftitious, 
and covetous. ‘They are alfo much addiéted to uimaturel 
Jufts ; and defpife all other nations in general, efpecially thofe 
which are not of their religion. ‘The common appellation 
that they give the Chriftians isthat of dogs. An uniformi- 
ty runs through all the actions of the Turks, and they never 
change their manner of living. ‘They feem to have no kind 
of genius for the improvement of the arts and fciences, 
though they live under the influence of the fame heaven, 
and poflefs the fame countries, as the ancient Grecians did. 
“They generally loiter away their time, either among the 
women in the haram, or im {moking or taking opium; and 
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though they herd together, yon will obferve as little con. Turke 
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verfation among them as amongit fo many horfes in a flable. 
They feldom travel, or ufe any exercife or rural {ports ; 
and difcover little or no curiofity to be informed of the ftate 
of their own or any other country: but Turkey, after all, 
is not without men of parts, probity, and honour; nor with. 
out benevolent, liberal, converfible, and ingenious neople. 
‘They behave very commendably to their flaves and fervants, 
and frequently better than the Chriftians do to theirs. 
There are no. hereditary governments or titles of nobility 3 in 
Turkey; and indeed the commonalty there enjoys the 
greatedt liberty. 

The languages fpoken in Turkey in Europe are the 
Turkifh and Tartarian, 
another; the modern Greek, which differs widely from the 
ancient; the Sclavonian, and Walachian. ‘The Arabic is 
the language of the learned. Learning is at a very low 
ebb among the Turks: however, they have fome {chools, 
colleges, and academies; but they are on a very diferent 
footing from thofe among us. Not many years fince a 
printing-honfe was fet up at Conftantinople, where books of 
all kinds were allowed to he printed, except on matters of 
religion. The moft ingenious Muffelmen employ themfelves 
in reading the Alcoran and the commentators upon it, to 
which almoft all their learning is confined. Some of them 
amufe themfelves with poetry, in which they are faid to 
fucceed very well. Other Turks delight in mufic, and fpend 
the whole day in playing upon an inftrument, without be- 
ing tired, though they only repeat the fame tune. It is 
faid there are a great many manufcripts in the Turkifh, A- 
rabian, and Perfian languages, among the ‘lurks ; but it is 
not to be fuppofed that they contain any very deep, folid, 
ingenious, or ufeful learning. 


8 3 
The Turkith regular troops are the fpahis and timar- OR 2} ; 


{pahis, who are light. horfe. The latter, who have eftates 
in land affigned them inftead of pay, are obliged to bring a 
certain number of flaves into the field withthem. The a 
butary princes of Moldavia and Walachia, and the Crim 
Tartars, are alfo obliged to fend auxiliaries. But the flower 
of the Turkifh army confifts of the janifaries, who amount 
to about 40,000, and are all infantry. They have parti- 
cular privileges, being fubject to no jarifdi@tion but that of 
their aga er commander ‘Their pay is three aipers a-day, 
befides victuals, and a fuit of clothes every year. ‘‘hey are 
all lodged at Conttantinople together in a fort of barracks, 
having been educated in the feraglio, and trained up to the 
exercile of arms from their infancy. Befides the janifaries, 
there is another body of foot called capis. 
Turkifh army, regulars and irregulars, amounts to above 
300,000 men. Befides the true janifaries, or janifaries of 
the porte, and in a¢twal pay, there are great numbers all 
over the empire, who procure themfelves to be reyiftered in 
this body, m order to be entitled to their privileges. -The 
bachelors only are capable of bearing offices in the barracks 
or chambers at Conftantinople. When any of the janifaries 
are difabled in the fervice, they have an allowance for life. 
To diftinguith them, they wear a cap of a particular make. 
‘The emperor’s guards are compoled of them, and they are 
feared and refpected everywhere, though they carry only a 
cane in their hand; for arms are not delivered to them but 
when they take the field. The chief commanders of the 
army are diftinguifhed by two or three horfe- tails carried be- 
fore them. ‘The ‘lurkifh navy is not fo confiderable as 
might be expected in fuch extenfive dominions, fituated on 
feveral feas, ‘and abounding in commodious harbours. By 
their negleting navigation and foreign commerce, they can 
never find failors to man a great fleet ; and thofe they have 
are unfkilful, as well as their pilots and officers. If aid 
wou 
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their fituation and advantages, they could nat failto become 
a very formidable maritime power. Their navy generally 
confifts of about 40 large thips, exchufive of galleys. In 
time-of war they hire or buy merchant-fhips, and others are 
fent them from Algiers; Tunis, and Tripoli. The captain- 
bafha, or admiral, is the fecond officer in the empire, the 
grand vizir being the only officer above him. His power 
3s abfolute when he is out of the Dardanelles; and not 
only the fea-officers, but all the governors of the maritime 
provinces, receive orders from him. ‘The pilots are moftly 
Greeks, and the captains renegadoes. ‘The captain-bafha 
fails round the Archipelago, in fummer, to colleét the capi- 
tation-tax, and learn the ftate of affairs in thofe parts. 

The revenues of the empire are paid either into the pub- 
lic treafury, or into the fultan’s private treafury. The 
former, called by the Turks deitalmali muflimim, i. ¢. the 


public money of the Muffulmen, is not to be touched but on the 


moft prefling exizency of the flate. The other the fultan 
may difpefe of at pleafure. Prince Cantimir fays, in his 
time, 27,000 purfes, amounting to 13,000,000 and a half 
ef crowns, were annually returned to both treafuries; ari- 
fing from the produce of the cuftoms, demefne lands, the 
capitation or tax paid by every fubject of the empire who 
is not-of the Mahometan religion ; the annual tributes paid 
by the cham of the Crim Tartars, the princes of Moldavia, 
Walachia, the little republic of Ragufa, and part of Min- 
grelia ; together with half a million of money out of a mil- 
lion and a half levied annually in Egypt. Thefe are the 
fixed revenues : but vaft fums are alfo raifed by the con- 
fifcations of the eftates and effe&ts of the bafhas and other 
officers, and from the eftates of Turks dying without male 
iffue. 

The manufa€tures and commodities of Turkey are, filks, 
carpets, goat’s hair, wool, camel’s hair, cotton-yarn, dimi- 
ty, burdets, waxed hinen, fhagreen.fkins, blue, red, and yel- 
low Morocco leather ; coffee, rhubarb, turpentine, ftorax, 
gums, opium, galls; maftic, emery, lemnian bole, pomegra- 
nate-fhells, fponges, dates, almonds, wine, oil, figs, raifins, 
mother-of pearl, boxwood, faffron, &c. "Whefe are export- 
ed in large quantities by the feveral European trading nations, 
who import their own goods and purchafe:thofe of the 
country. The inland trade is carried on chiefly by the 
Jews and Armenians; and even the Turks fend merchan- 
dife, both by land and water, from one part of the empire to 
another, but not to foreign Chriftian countries. Wo nation 
is more advantageoufly fituated for traffic than the Turkith; 
having the navivation of the Black Sea, the Levant, and 
the Red Sea; and confequently greater opportunities of im- 
porting the rich merchandifes of the Eaft, and diftributing 
them all over Europe, than any maritime power; but they 
never attempt diftant voyarres, and have but few merchant» 
fhips, both their imports and exports being chiefly made 
in foreign bottoms. ‘Tyre, Sidon, and Alexandria, which 
once commanded the navigation and trade of the world, are 
in their poffeffion, but make no figure in commerce at this 
day ; and well it is for the Chriftians that the ‘Turks are 
fuch an indolent generation; for their fituation and vaft 
extent of empire would enable them to monopolize the trade 
of the world, if they attended to it. 
Chriftian nations have envoys and refidents at. Conftantino- 
ple, and confuls in. other ports. ‘In this empire there 
is a great trafic in the human fpecies: not only male 


flaves, but beautiful young girls, being publicly bought and’ 


fold. 
The empire ts ftyled'the Ottoman kingdom or empire, 
the Ottoman Porte, the Sublime Porte, the Sublime Sul- 


‘tanian Porte, &c. The appellation of Porte is faid. to. be 
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derived from the large gate built by Mohammed IT. at the 
entrance of the feraglio at Conftantinople; though the 


_ Orientals in general call a royal palace the king’s porte or gate, 


~ TURMERIC, in botany. See Curcuma. 

TURNEBUS (Adrian), an eminent French critic, was 
born in 1512, His truename was Turnbull. He was the 
fon of a Scotchman, an officer in the Scotch troop of guards, 
who married a Norman lady. ‘The fon, who is the fubje& of 
this article, changed his name into 'l’ourneboeuf; but this 
name giving occafion for puns, he varied it to Turnebe, in 
Latin ‘l'urnebus. He acquired fo extenfive a-reputation by 
his learning, that he had great offers made him from Italy, 
Germany, and England; but we are told he preferred po- 
verty in his own country to riches in any other. He taught 
polite literature firft at Touloufe; but in 1547 went to be 
Greek profeffor at Paris, whither his name drew feholars to 
him from all parts of Europe: in 1552, he took upon him 
the care of the royal Greek prefs for three years, when he 
quitted it on being admitted into the number of royal pro- 
feffors. He died in 1565; and his works, which are all in 
Latin, were printed at Strafburg, ia one vol. folio, 1600. 
His Adverfaria, 3 vols folio, had been printed at Paris be- 


fore. 


Turmeric 


Turning. _ 


TURNEP, in botany, a fpecies of Brassica. For the 


culture of them, fee AcricutTurg, n® 151. - 
Turwer-Bread. See Bread. 
Torner-Fly. See Curysomata. 


TURNING, the art of forming hard bodies, as wood,. 


ivory, iron, into a round or oval fhape by means of a machine 
called a /athe. 


This art was well known to the ancients, and feems to’ 


have been carried by them to a very great degree of per- 


fe€tion ; at leaft, if we believe the teftimony of Pliny and: 
feveral other authors, who tell us, that thofe precious vafes- 


enriched with figures in ha/f-relicf, which {till adorn our 
cabinets, were turned on the lathe. 


The art of turning is of confiderable importance, as it con 


tributes effentially to the perfe¢tion of many other arts.. 
The architeét ufes it for many ornaments, both within and’ 


without highly finifhed houfes. The mathematician, the 
aftronomer, and the natural philofopher, have recourfe to it, 


not only to embellifh their inftraments, bat alfo to give them: 


the neceflary dimerflion and precifion, In fhort, it is an art 
abfolutely neceffary to:the gold{mith, the watchmaker, the 
joiner, the {mith. 


Turning is performed by the lathe, of which there are~ 
various kinds, and feveral. inftruments, as gouges, chifcls,. 


drills, formers, {crew tales, ufed for cutting what is to be 


turned into its proper form as the lathe turns round. One: 


of the moft fimple kinds of lathe is reprefented in Plate DXI. 


fig. r. in which a is the footftool, 4 the cord,-c the frame- 
oi the lathe, dd the puppets, ee the points; f the fpanging-- 


tree. 


The lathe fhould be fixed in a place very well lighted ; it- 


fhould be immoveable, and neither too high nor-too low. 


‘The puppets fhould neither be fo low as to oblige the work- - 
man to floop in order to fee his-work properly, nor fo high. 
that the little chips; which he is continually driving off,. ~ 


fhould come into his eyes. 


The piece to be turned fhould be rounded (if it be wood } : 


before it be put on the lathe, either with a fmail hatchet 
made for the purpofe, or witha plane, or: with a file, fixing 
it-in a-vice, and fhaving it down till it is everywhere almott 
of an equal thicknefs, and leaving it:a little bigger than it 
is mtended to be when finifhed eff. Before: putting it on 


the. lathe, it is alfo neceffary.to find the centres-of its twe : 
end furfaces, and that they fhould be exaétly oppofite to: 
each other, that-when the. points ofthe puppets-are applied) 

to» 


~ be turned. 
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Turning, to them, and the piece is turned round, no fide may belly 


out more than another. ‘To find thele two centres, lay the 
piece of wood to be turnéd upon a plank ; open a pair of 
compafles to almoft half the thicknefs of the piece ; fix one 
of the legs in the plank, and let the point of the other touch 
one of the ends of the piece, brought into the fame plane 
with the plank on which the compaffes is fixed and very 
near the fixed lee. Defcribe four arches on that end at 
equal diftances from each other at the circumference of 


the end, but interfe@ting ‘one another within ; the point of 


interfeGtion is the centre of the end. Inthe fame manner 
muft the centre of the other end ‘e found. After finding 
the two centres, make a {mall hole at each of them, into 
which infert the points of the puppets, and fix the piece fo 
firmly as not to be fhaken out, and yet loofe enough to turn 
sound without difficulty. 

The piece being thus fixed, it is neceffary in the next 
place to adjuit the cord, by meking it pafs twice round the 
piece, and in fuch a manner that the two ends of the cord, 
both that which is fixed to,the /pang and to the foot-board, 
come off on the fide on which the turner ftands, that the 
piece many move againft the edge of the cutting tool and 
If the lathe be moved by a wheel, the manmer 
of adjufting the cord needs no direétions. 

If the workman dees not choofe to be at the trouble to 
find the two centres of the piece in the manner deicribed 
above, let him lay, as nearly as he can, the ceatre of one 
end upon the paint of the left hand puppet, and then let him 
puth forward the right hand puppet, ftriking it witha mallet 
till its point is as near as he can in the centre of the other 
end of the piece ; and then fixing the right hand puppet by 
a gentle blow of the mallet on the key, let him turn round 
the piece to fee by.the eye if the centres have ‘been proper- 
ly found. If any part of it bellies out, let him ftrike that 


part gently with the mallet tillit yoes properly ; then let him 


itrike one of the puppets pretty fmartly to drive the points 
into the piece, and afterwards fix the puppet (by ftriking 
the key. If the workman cannot judge by the eye whether 
the piece be turning properly round its centres or not, he 
fhould apply gently the point of an inftrument called a tri- 
angular graver, leaning it on the ref, and it will mark by a 
line the place where the piece is out of its centre; and by 
ftriking upon this line with a mallet, thé piece can eafily be 
placed properly. ‘Whe ref, of which we have juft fpoken, 


ought to be placed upon the two arms of the Jathe, and fixed . 


with {crews as near the piece as the workman pleafes. 

The piece being fixed between the two points of the 
puppets (or, as we call them in Scotland, the heads), the 
cord adjufted, and the re/ fixed as near the work as poflible 
without touching it; the workman is now to take a gouge 
(fig. 2. in which a is the mouth and 4 the handle) of a pro- 
per fize in his left hand, and hold it by the handle a little 
inclined. keeping the back of the hand lowermoft. With 
his right hand, the back of which is to be turned upwards, 
he is to grafp it as near the end as poffible on this fide of 
the re#; then leaning the gouge on the re/, he is to pre- 
fent the edge of it a little higher than the horizontal dia- 
meter of the piece, fo as te form a kind of tangent to its 
circumference; then putting the right foot on the foot-board, 
and turning round the. wheel, and holding the gouge firmly 
on the ref, the piece will be cut neatly. In the fame man- 
ner are the chifels, formers, and other inftruments to be 
ufed, takin care that the wood be cut equally, and that the. 
inftrument be not, pufhed improperly, fometimes ftronger 
than at others; and taking care alto that the inftrument 
aufed do not follow the work, but that it be kept firmly in 
¢he hand without yielding. 

The young turner ought to endeavour to acquire the 
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management of the gouge and the chifel, which are the ine Turningg 


thicknefs of a writmg pen. 
- Before ufing them they fhould be moiftened a little, other- 
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ftruments by far the moft frequently ufed, and the moft 
neceffary in this art: by them, almolt entirely, are the foft. 
woods turaed; for as for hard woods and other things, as 
box, ebony, horn, ivory, and the metals, they are hardly 
ever turned except by /baving of: In that cafe gravers are 
to be ufed with {quare, round, or triangular mouths (fig. 3, 
4) 5-)» They fhould be held horizontally while applied to 
the wood, and not obliquely as direfted for the gouge and 
the chifel. : 

After the work is completely turned, it is next to be 
polifhed; and this cannot, be done with the inftruments 
hitherto mentioned... Soft"woods, as pear: tree, hazle, maple, 
ought to be polifhed with fhark flkin or Dutch rufhes.: 'i’here 
are different {pecies of fharks ; fome of which have avreyith, 
others a reddith fkin. Shark {kin is always the better to be 
a good deal ufed ; at firft it is too rough for polifhing. _Uhe 
Dutch-rufh is the equifetum ~hyemale of Linneus, which 
grows in moift places among mountains, and is a-native of 
Scotland; it has a naked, fimple, round ftem, abour the 
‘the oldeft plants are the beft. 


wife they break in pieces almoft immediately, and render it 
exceedingly difficult to polifh with them. ‘They are par- 
ticularly proper for fmoothing the hard woods, as box, lig- 
num vite, ebony, &c. After having cleaned up the piece 
well, it fhould be rubbed gently either with wax or olive- 
oil, then wiped clean and rubbed with its own rafpings or with 
acloth alittle worn. Ivory, horn, filver, and brafs, are polifh- 
ed with pumice-ftone finely pounded and put upon leather 
or a linen -cloth a little moiftened: with this the piece 1a 
rubbed as it turns round in the lathe; and to prevent any dirt 
from adhering to any part of it, every now and then it is 
rubbed gently with a {mall bruth dipt in water. T'o polifh 


very finely, the workmen make ufe of tripoli, a particular ~ 


kind of earth, and afterwards of putty or calx of tin. Tron 
and fteel are polifhed with very fine powder of emery ; this 
is mixed with oil, and put between two pieces of very tender 
wood, and then the iron is rubbed with it. Tin and filver 
are polifhed with a burnifher and that kind of red {tone 
called in France /anguine dune. 
with putty, putting it dry into fhammy-fkin, or with the 
palm of the hand. 

To fucceed in turning iron, it is neceflary to have a /athe 
exceedingly ftrong in all its parts, and exceedingly well 
fixed. ‘Ihe puppets fhould be fhort, and the reff well fixed 
very near the work: the back of the ref fhould be two or 
three lines lower than the iron to. be turned. i 

The lathe and other inftruments being prepared, it is ne- 
ceflary to determine the length and thicknefs of the iron to 
be turned according te the defign which is to be executed, 
and to make a model of it in wood a little thicker than it 
ought to be: Then one exattly like this is to be forged 
of the beft iron that can be procured; that is to fay, it 
mutt not be new, but well prepared and well beaten with 
hammers ; it muft have no flaws, nor cracks, nor. pimples. 
New iron, which has not been well beaten, often contains. 


round drops of caft iron, called by the workmen grains, 


which blunt the edges of the gouges, chifels, and other in- 
ftruments ufed for cutting ; break them, or make them flide, 
The iron being’ forged according to the model, it fhould be 
annealed, that is, heated red hot and. allowed to cool flowly 
on the coals till the fire go out of itfelf. Some people, to 
foften the iron, cover it over with clay and allow it to cool. 
The iron cylinder being thus made, it is next to be put 
upon the lathe, finding the centres as formerly directed and 
boring a {mall hole in them that the iron many not efcape 
from the points, 

The 


They may be polifhed alfo 


i 


ining. 
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The points fhould be oiled from time to time to prevent 
their being exceflively heated. and fpoiled while the iron is 
turning. A crotchet is then to be applied to the iron to be 
turned, a little above its centre. pretty gently, and by this 
means the inequalities of the cylinder will be taken off. 
Other inftrumerts are, then to be applied to. mold the iron 
according to the model; and whenever any of them grow 
hot, they are to be plunged into a bafon of water lying be- 
fide the workman. If theiron, after being properly turned, 
is to be bored like a gun-barrel, one of the puppets is to be 
removed and another {ubftituted in its place, having a {quare 
hole through it, into which the collar of the iron is to be fix- 
ed firmly, fo as not to fhake ; then borers are to be applied, 
like thofe which lockfmiths ufe to bore keys; and begin- 
ning with a {mall one, and afterwards taking larger ones, 
the hole is to be made as wide and deep as neceflary ; great 
care muft be taken to hold the borers.firm on the ref, other- 
wife there is danger of not boring the hole ftraight.. The 
borer muft be withdrawn from time to, time, to, oil it and to 
clean the hole. . Since it is difficult to. make a hole quite 
round with borers “alone, it is neceflary to have alfo an in- 
ftrument a good deal fmaller than the hele, one of the fides 
of which is fharp, very well tempered, and a little hollow in 
the middle.’ This inftrument being fixed in a pretty long 


handle, is to be applied, with. fteadinefs to the inner furface 


of the hole, and it will entirely remove every inequality that 
may have been there before its application... -.. 


We hall now defcribe the manner of cutting a ferew 


upon our cylinder. Some, perfons make ufe of an inflru- 
ment, confifting principally, of a female {crew, for this pur- 
pofe : but this is rather an improper inflrument ; for if one 
preffes too violently, or inclines it ever fo little to the right 
orleft, he runs the greateft rifk of {poiling the fcrew. ‘To 
avoid this, danger, fome perfons ufe’ it only to trace out the 
‘ines of the f{crew, and afterwards fnifh it with a file. But 
there is a much better way of cutting a {crew; and it is this. 
‘Take a tap for making aifemale {crew, the threads of which 
have been cut very accurately, and exactly of the fize of the 
{crew which you want; and having put itin the opening which 
you have traced in the collar of the axis on which the {crew 
is to be cut, folder it with tin, fal-ammoniac, and rofin, as 
exactly correfponding to the axis as poffible. Take then a 
puppet with a hole cut into a correfponding female ferew, 
into which the male {crew is to be put. ‘The axis on which 
the {crew is to be cut muft be, placed exa€tly horizontally 
between the two puppets. The ref is then to be brought 
as near as poflible to the place where 'the {crew is to be cut, 
and a {mall holfow fhould be cut in that part of it which is 
exactly oppofite to the place where the fcrew is to be cut, 
to hold your inftrument firmly-and prevent it from fhaking. 
Phe inflruament with which the {crew is to bé cut fhould be 
very fharp, and its point fhould make an angle of 60° with 
the icrew to be cuts; and if you wifh the ferew to be cut 
very deep, it fhould make an angle a little larger. The 
lathe being now put in motion, the tap fixed at the end of 
the axis will move gradually through the female {crew in the 
puppet; and your inftrument in the mean time will trace'a 
fimilar male {crew on the axis fixed inthe lathe. Many per- 
fons, after having in this manner drawn the outlines of the 
{crew, finith it with a {crew-tale of three teeth correfpond- 
iag exa@ly to the fize of the {crew, or with a triangular file; 
‘put this laft method is rather umproper.; 

This is the. exa&teft method of cutting ferews. There. 
is another method deferibed, by F. Plumier, which may 
fometimes be of ule. Cut (fays he) a {mall fillet of paper 
large enough to cover that part of the axis which you mean 
to cut into afcrew: then mark upon the two borders of 
it, which join when it is/ rolled on the axis,-the largenels 
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of the teeth of the fcrew with a compafs. 
marked the whole border at equ... diftances, draw a ftraight 
line from the firft point of the border to the fecond, from 
the fecond to the third, and fo on. You will have feveral 
oblique parallel lines equally diftant from one another. Wrap 
the fillet of paper thus marked upon the part of the axis 
on which the {crew is to be traced, fo that the borders of 
it touch without overlapping each other: then all the ex- 
tremities of thefe lines meeting mutually, will trace out a 
very exact {crew ; and this you will mark upon the axis by 
means of a knife formed into a kind of fine faw by the edce 
of another knife. This firft trace you are carefully to en- 
large with a fmall file till it becomes large enough to admit 
the edge of a three-cornered file ; with which you cut a 
little; then, taking a proper {crew-tale, you introduce it 
into the hollows already made; and turning the lathe, you 
are to follow the hollow of the {crew with this inftrument 
till the ferew is finifhed.’” 

For turning ovals, a lathe of fomewhat a different con- 
firuétion is. ufed, The axis or fpindle, having on it the 
pulley over which the band-cord paffes for turning the lathe, 
is fixed between the two puppets fo as to turn round eafily ; 
one end of it paffes through one of the puppets, and to it 
is firmly fixed.a circular plate of brafs, fo that it turns round 
along with the fpindle. Upon this plate two brazen feg- 
ments of circles are faftened, the circumferences of which 
cerrefpond to the circumference of the plate: their chords 
are parallel, and equally diftant from the centre of the plate, 
fo that they Jeave a diftance. between them. ‘They have a 
groove in each of them: in thefe grooves another plate is 
placed which exatly fills up the fpace between the two 
grooves, but.is fhorter than the diameter of the larger cir- 
cular plate on which it is laid. ‘This plate is made to flide 
in the grooves. ‘l’o its centre is fixed a fhort {pindle, on 
which the piece of wood to be turned is fixed. When the 
lathe is fet a-going, the circular plate moves round, and 
carries the piece along with it; the plate of brafs on which 
the piece is fixed being fixed loofely in the grooves already 
defcribed, flides down a little every time that the grooves 
become perpendicular to the floor (and there are particular 
contrivances to prevent it from fliding down too far); and 
by thefe two motions combined, the circular one of the 
large plate, and the ftraight one of the f{mall, the circum- 
ference of the piece of wood to be turned neceffarily de- 
{cribes an oval ; and gouges or other tools being applied in 
the ufual manner fupported on the ref, it is cut into an 
oval accordingly. The fmall plate may be made to flide 
either more or le{S in the grooves ; and by this contrivance 
the tranfverfe diameter of the oval, or rather ellipfe, may be 
made longer or fhorter at pleafure. Another, and itill fimpler 
method, if poffible, of turning ovals, is this: Take two 
ovals of metal, exaétly of the fize of the oval.which you 
intend to make ; fix them firmly on the fpindle of the lathe 
fo as to turn round with it: fix between them the wood to 
be turned ; and then it is eafy, by the help of chifels and 
other tools, to cut it, as the lathe goes inte exaétly the 
figure of the external ovals. Or an oval may be formed 
by placing the wood, or whatever is. to receive that fhape, 
obliquely on the lathe. ‘Ihere are feveral other ingenious 
methods of turning; but our bounds do not permit us 
to enter upon them. We fhall therefore conclude this ar- 
ticle with a number of receipts which every turner ought to 
know. Bey s 

1. The method of moulding boxes both of fhell and horn.— 
In the firft place, torm a proper mould, which muft confit 
of two pieces, wz of.a.circle about, halt an inch thick, 
which fhould flope a little in order to draw out the mould- 
ed fhell the more eafily; and a ring fitted to the outfide 
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Having thus Turning. _ 
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umnin-s @f the circle, fo that both together make the fhape of °' 6. Method of cleaning and whitening bones before ufing them, ‘Turnit 
; ~~ abox.. Thefe two- pieces being adjufted, it is neceflary ~-Having taken off with a ‘faw the ufelefs ends of the bones, 
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to. round: the fhell to be moulded of fuch a fize'that, when 
moulded, -it ‘will be a little higher than the ring of the 
snould, that there may be no deficiency. The. mould js 
then to be put into a prefs on a plate of iron, exa@ly 
under the ferew of the prefs; put’ then the’ fhell ‘npon 
the circle of the mould, fo that its centre alfo! is exaGly 
eppofite to the {crew of the prefs: then take a piece of 
‘wood formed into‘a truncated cone, and not fo thick as the 
diameter of the circle'‘of the mould, nor fo deep as the ‘ting’; 
then put a plate of iron above the cone, and ferew down 
the prefs gently and cautioufly till the whole is well fixed; 
then plunge the whole into a cauldron of boiling water 
placed above a’fre. In 8 or 10 minntes the fhell or horn 
will begin to foften; {crew the prefs a little firmer that the 
‘wooden cone may fink into the foftened fhell: ‘repeat this 
from time to time till the cone is quite funk in the mould ; 
then take out the prefs and plunge’ it’ into ‘Cold water. 
When it is cold, take the box now formed out of the mould, 
and put into the infide of ita new mould of tin exaGly of 
the form you wifh the infide of the box to be; do the 
fame with the outfide, put it again into the prefs and plunge 
it into boiling water; {crew the prefs gradually till the box 
be fafhioned as you defire. © 

2. Method of preparing green wood fo that it willnot /plit 
in. the turning. Having cut your wood into pieces of a pto- 
per fize, put it into a veffel full of a ley made with wood afhes. 
Boil it there about an hour ; then, taking the cauldron off 
the fire, allow the ley to cool ;' then take out the wood and 
dry it in the fhade. ae 

3. Method of giving an ebony-black to hard and fine woods. 
——After forming the’ wood into the deftined figure, rub it 
with aquafortjs a little diluted. Small threads of wood will 
“rife in the drying, which you will rub off with pumicé:ftone. 
Repeat this procefs again, and then rub the wood with the 
‘following compofition: Put inte a glazed earthen veffel'a 
pint of ftrong vinegar, two ounces of fine iron-filings, and 
‘half a pound of pounded galls, and allow them to infufe 
‘for three or four hours on hot cinders. At the end of this 
time augment the fire, and pour into the veffel four ounces 
‘of copperas (fulphat of iron), and a chopin of water having 
half an ounce of borax and as much indigo diffolved in it ; 
and make the whole boil till a froth rifes. Rub feveral 
‘layers of this upon your wood ; and when it is dry, polith it 
with leather, on which you have put a little tripoli. 

4. Method of giving to plum-tree the colour of brazil wood. 
— Slack lime with urine; and bedaub the: wood over with 
it while it is hot: allow it to dry ; then take off the coat 
of lime and rub it with fhamoy {kin well oiled. Or, fteep 
your wood in water, having a quantity of alum diffolved in 
“it; then, having allowed brazil wood to diflolve in water 
five or fix hours, fteep your wood in it, kept lukewarm 
durinp a night ; and when it is dry, rub it, as before direGt- 
-ed, with fhamoy: fkin well oiled. 


5. Method of giving a fine black colour to wood.—Steep, 


“your wood for two or three days in lukewarm water in 
‘which a little alum hes been diffolved; then put a handful 
‘of logwood, cut fmall, into a pint of water, and boil it 
‘down to lefs than half a pint. If you then’ add a little. in- 
‘digo, the colour will be more beautiful, Spread a layer of 
this liquor quite. hot on your wood with a pencil, which 
will give it a violet colour. When it is dry, {pread on ano. 
ther layer ; dry it again and give it a third : then boil ver- 
@egrife at diferetion in its own vinegar, and fpread a layer of 
it on your wood: when'it is‘dry, rub it with a brufh, and 
then with oiled fhamoy {kin. This gives a fine black, and 
imitates perfettly the colour of ebony. alte}, 
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from time to time. 


make a {trong ley of afhes and quick-lime, and ‘into a pailful 
of this ley put four ounces of alum, and boil the bones‘in it 
for an hour; then take the veffel containing the ley off the 
fire and let it cool ; then take out the bones and dry them 
inthe fhade. ° . 

7. Method‘of foldering /hells.—Clean the two fides of the 
fhells which you with to join together; then,‘having joined 
them, wtap them up in linen folded’ double and well moift- 
enéd; ‘then’heat* two “plates of iron pretty hot ‘that they 
may keep their heat for fome time; and putting your fhells 
rolled up between them under’a: prefs, which you mutt 
{crew very tight, leave them ihere till ‘the ‘whole is cold, 
and they will be foldered. If you do not fucceed the firit 
time, repeat the procefs. ; TOL et 

8. Method of ‘moulding /hells.—Put fix pints of water into 
a kettle; add to it an ounce of olive or other oil; make 


‘the water boil;-then put in your fhell, and:it will grow foft. 


Take it out and put it into a mould under a prefs, and 
it will take the figure you want. 'I’his muft'be doné quick- 
ly ; for if the thell cool ever fo little, the procefs will fail. 
It will not require much preffure. 

g. Method of tinging bones and ivory red.—Boil thavings 
of fcarlet in water. ‘When it begins to boil; throw in a 
quarter of a pound of afhes made from the dregs of wine, 
which will extraét-the colour: then throw.in a little rock 
alum to clear it, and pafs the water through a liven cloth. 
Steep your ivory or bone in aquafortis, and put it into the 
water. If you’wifh to leave white fpots, cover the places 
deftined for them with wax. 

10. To tinge ivory black.—Steep ‘the ivory during five 
or fix days im water'of galls' with ‘afhes made with dried 
dregs of wine and arfenic; then give it two or three layers of 
the fame black with which plum-tree is blackened, in order 
to imitate ebony. Or, diffolve filver in aquafortis, and put 
into-it-a little rofe water. Rub the ivory with this, and al- 
low it to dry in the fun. ; 

11. Method of hardening’ wood to make pulleys. — After fi- 
nifhing the pulley, boil it feven or eight minutes in olive oil, 
and it will become as hard as copper. 

12. To make Chinefe varni/b.— Cake of gum lac in grains 
four ounces; put it into a {trong bottle with a pound of 
good fpirit of wine, and add about the bulk of a hazel nut 
of camphor. Allow them to mix in fummer in the fun, or 
in winter on hot embers for 24 hours, thaking the bottle 
Pafs the whole through a fine cloth, 
and throw away what remains upon it. ‘Then let it fettle 
for 24 hours, and you will find a clear part in the upper 
part of the bottle, which you muit feparate gently and 
put into another vial, and the remains will ferve for the 
firft layers. 

TURNSTONE, in ornithology.’ See Trinca. 

TURPENTINE, a tranfparent vifcous fubftance, flow- 
ing either naturally or by incifion from feveral un@uous or 
refinous trees ; as the terebinthus, pine, larch, fir, &c.’ See 
Pinus, p. 765 3 Caemistry-Jndex ; Marerta Menica, 
the Table. 

' Oil of Turrentine. Seé CuEmistry-Jndex, and Puar- 
MACY, N° 174. 

TURPETH, the cortical part of the root of a foecies of 

convolvulus, brought from the Eaft Indies. It is accounted: 


a pretty flrong ‘cathartic ; but it is véry uncertain in its 


ftrength, for fometimes a doje from a f{cruple to a dram 

purges vidlently, while at other times a much greater dofe 

produces very little effec. 
TURQUOISE, is the tooth of an animal penetrated 


‘with the blue calx of copper: it-lofes its colour when heated 
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itis opaque, and-of a Jamellar textuvey and fufceptible of 
a fine polifh; its fpecific gravity is from 2,5 to 2,908 ; lome 
are of a deep blue, fome of a whitifh blue, but become of 
adéeperwhen' heated: : This fubftance is'found in Perfia and 
Languedoe, »<’The copper may be extracted from: it by di- 
filled vinegar. According to Reaumur (Mem. Par. 1715) 
nitrous acid wills not) diffolve: that of Perfia, though it will 
that of France; which fhows a difference between them. 

TURRETIN (Francis), minifter' and profeflor of divis 
nity at Geneva, his native place, was born in 1623. Having 
ftudied at Geneva, Leyden, Saumur; Montauban, and Nif- 
thes; with great fuccefs, he was admitted into the miniftry in 
1648,:and ferved at the fame time the French: and Italian 
churches at Geneva. Two years after, he’ was. offered the 
profeflorfhip of philofophy, whch he refufed);, but accepted 
the invitation of the church of Lyons. ..He was recalled to 
Geneva at a year’s expiration, becaufe he was wanted to 
give le&tures in divinity; which he began in 1653. He 
was fent to Holland in 1661, to procure money which 
the city of Geneva had occafion for. He had in that 
journey all the fuccefs he could promife: himfelf ; and gained 
fuch a cheraéter‘ there, that -he was. ftrongly. ‘ importuned 
by:the Walloon churches at the Hague and ‘at Leyden to 
enter into their fervice. On his return) he refumed the 
fun@tions of ‘his place, and continued there till his death 
with’ remarkable application. He died in 1687, with the 
character of a man of great merit ; eloquent, judicious, la- 
borious; learned, and zealous for orthodoxy. His works 
were publithed by his fon John Alphonfus, in 3 andin 4 
vols 4to. 

TURRITIS, rower:mustarp, in botany: A genus 
of plants:belonging to the clafs of tetradynamia, and to the 
order of filiquafa ; and‘in the natural fyftem ranging under 
the: 39th..order, Sigquofe. The filiqua is very long and 
anyulated s'the calyx connivent and ereét; the corolla is 
allo.ere@t.: There ave. three {pecies ; two of which are na- 
tives of Great Britain, the glabra and hirfuta. 

TURTLE, in iehthyology. See Tesruno. 

Tvr1:#-Dove, in ornithology. See CouumsBa. 

TUSCAN orper, in architeture. See ArRcHITEC- 
TURE, n° 42. 

Tuscan Earth, a yellowith kind of bole dug in many 
parts of Italy, particularly about Florence, where there is 
a firatum of it eight or ten feet thick, at the depth of 
five orfix feet from, the! furface. : It is fuppofed to have an 
aftringent property... 4°) é 

TUSCANY, a-duchy of Italy, which makes part of the 
ancient Hetruria, excepting fome fmall detatched parts, is 
encompafled by a part of the Mediterranean, called here the 
Tufcan. Sea; the .ecclefiaftical flate; the duchy of Mode- 


na; and the republic of bucca ; its extent from north te _ 
fouth: being about 116 Englifh miles, and from eaft to weit 


about. 802% 30> stods etd Mood ey gen 
Lhouzh fome parts of it are mountainous, yet beth the 
hills and dales are covered with vines, olives, citron, lemon, 


and orange trees, &c. The mountains yield’ alfo copper, 


iron, alum, &c. and fome quarries of the fineft marble and 
porphyry. . Here isvalfo. plenty of corn, rice, faffron, honey, 
wax, wool, flax, hemp, with mineral waters, rich pafture; 
falt-pits, {ulphur, alabafter, chalcedony, lapis lazuli, borax, 
améthyi{ts, corfielians, jalpers, quickfilver, cryftals, and black 
flate: | In fome places the elms and afhes yield manna.» ; 


The. principal river in Tufcany is the Arno,) which. has . 


its fource in the Appennine) mountains, and falls. into the 
fea below Pifa.,. There are fome other {maller rivers. 

>. This duchy fell under the dominion of-the Romans about. 
455 years before Chrift, The Oftrogeths poffefled them- 
felves of it in the fifth century, and after them the Lom. 


er 


‘bards, who were expelled by Charlemagne anno 806} in.con- Tufeay 
fequence of which it became fubje& to the German empe- 
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Tutor: 


rors, who appointed governors overity:. At lat. the cities: ined 


‘of Florence, Fifa, Sienna, and fome others, during the con*. 


tention’ between the‘ pope and the emperor, and their re- 
{fpeGtive adherents, the Guelphs ‘and Gibbelines,. withdrew 
themfélvés from the. dominion of both, and ereéted them- 
felves into feparate’ commonwealths., In that of Florence, 
John de Medicis, a popular nobleman, fo infinuated himfelf 
into the favour of his countrymen, that they invefted him 
with.fovereign. power. Pope Pius V. conferred the title of 
grand duke ow Cofmo de Medicis anno 1570, in whofe fa- 
mily the duchy continued until the death of Gafton de Me- 
dicis, who died anno 1737. The duchy was then transfer- 
red to the duke: of Lorrain, afterwards the emperor Francis 
I. in lieu of the duchy of Lorrain, which, by the peace of 
1736, was given to king Staniflaus during his life, and then 
was to be annexed to France. Leopold, the fecond fon of 
Francis I. and afterwards emperor of Germany, fucceeded 
to this duchy. It is now enjoyed by Leopold’s fecond fon, 
brother to the -prefent emperor of Germany, Francis 11. 
The grand duke’s annual revenues are computed at about 
500,0001.. fterling, arifing chiefly from, the tenths of all 
eflates that are fold or alienated, and the ground-rents of 
the houfes in Leghorn, and the duties on almoft all manner 
of provifions. (~ 

The great duke is abfolute in his-dominions... His ftand- 
ing forces’ confift-only of three regiments of foot and two 
of dragoons, and his marine of a few galleys and galeaffes 5 
but, in cafe of neceffity, it is faid he can bring 30,000 men 
into the field,-and. increafe his marine with 20 men of war 3 
but it does not appear how he can man them. 

The principal places are Florence, Pifa, Leghorn, Sienna, 
Orbitello, Piombino, and Arezzo. 

TUSK, or Torsk, in ichthyology. See Ganus. 

TUSSILAGO, Coyrt’s Foor, in botany: A genus of 
plants belonging’ to the clafs of {yngenefa, and order of po- 
/ygamia fuperflua; and in the natural {yftem ranging under 
the 49th order, Compofite. The receptacle is naked ; the: 
pappus fimple; the feales of the calyx equal, of the fame 
height as the difk, and {omewhat membranaceous. There 
are 12 fpecies; three of which are indigenous to Britain, 
the farfara, hybrida, and petafites. 

The farfara, or. common: colt’s foot, grows plentifully 
on. the banks of rivulets, or in moift and clayey foils, in Eng- 
land:and Scotland:—-The leaves are {moked in the manner 
ef tobacco, or a fyrup or decoétion of them.and the. flow- 
ers ftand recommended. in coughs and other diforders of the 
breaft and lungs. It feems now to be almoft entirely re- 
jected. ‘The downy fubftance under the leaves, boiled in 
a lixivium witha little faltpetre, makes excellent tinder. 
The petajites, or. common butter-bur, is frequent in wet 
meadows and by the fides of rivers... Its leaves are.the lar~ 
geft of any plant in Great Britain, and in heavy rains af- 
ford a feafonable fhelter to poultry and other {mall animals, 
The root dug up in the fpring is refinous and aromatic. A 
drachm of it in a dofe has been fometimes given as a 
fudorific and alexipharmic ; but.as it poflefles thofe virtues 
but-in a fmall degree; it has loft its reputation in the fhops. 

TUTENAGO, an ore of zinc, containing commonly 
from 60 to go. per cent. of zinc, the remainder iron, and a 
{mall proportion of clay. 

TUTOR, in the civil.law, is.one chofen to look to the 
perfons -and eftate, of children left by their fathers and mo- 
thers in their minority. The different kinds of -tutory, efta. 


blifhed among the Romans, and the powers and duties of 


tutors, are deicribed in /nft. Leg. 1. T. XIII. fect. 1. and 2, 
to which. the reader is: referred. . See alfo the article Guar- 
4 hia DIAN: 


Tutor. 
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DIAN.~For the nature and effets of tutory in the Scotch 


Twelfth. law, which is founded on that of the Romans, fee Scotch 


Day. 


Law, Part IIL. Se&. 7. 


tommy = "Furor is alfo ufed in the Englifh univerfities for a member 


‘Sortin’s 
Life of 
Brafmus. 


of fome college or hall, who takes on him the inftructing of 
young ftudents in the arts-and faculties. 

TUTTY, an argillsceous ore of zinc, found in Perfia, 
formed on cylindrical moulds into tubulous pees like the 
bark of 2 tree, and baked to a moderate hardnefs ; generally 
ef a brownith colour, and full of fmall protuberances on the 
outfide, fmooth and yellowith within, fometimes whitith, 
and fometimes with a bluifh caft. Like other argillaceous 
bodies, it becomes harder in a ftrong fire; and after the zinc 
has been revived and diffipated by inflammable additions, 
or extracted by acids, the remaining earthy ‘matter alfor ds, 
with oil of vitriol, an aluminous falr. 

Tuitty is celebrated as an ophthalmic, and Schade, em- 
poy as fuch in ungnents and c ie ria, - dee PHARMACY; 
n° 654." , 

TWEED, a river of Scotland, which rifes on the con- 
fines of the fhire of Clydefdale, and running eaftward thro’ 
Tweedale, and dividing the thire of Merle from Teviotdale 
and Northumberland, falls into the German Sea at t Berwick. 
It abounds with falmon. 

TWEEDALE, or Pezsies, a county in Gis fouth of 
Scetland. It has already been deferibed under the word 
Peesues 3 but in that article feveral inatcuracies’ were com- 
mitted, which a gentleman of that county has been kind 
enough to point out, and which therefore we take this op- 
portunity of correcting, 

Tweedale is chiefly a grazing county, producing excellent 
mutton from healthy black-faced fheep. It is remarkable, that 
among this particular breed the rot or dropfical dlifeate, and 
the trembling illnefs, are exceedingly rare, unlels when they 
happen to’ be imported by ftranger fheep.—The account 
which we formerly gave of the vaft yumber of eels {warming 
in Weft-water Loch, and tumbling. into the river Yarrow 
at particular feafons, is a'miftake. At prefent no greater 
number of eels is feen there than in’ other rivers and lochs. 
This loch and Yarrow water are more than: 20: miles afun- 
der, and running different ways, fo that: the account at any 
rate was impofflible. The lake on the borders of Annandale 
is at prefent called Lech Skeen, and not Loch Gennet ; the 
cataract which it forms is called the Grey Mare’s Tail : the 
fall is into Moffat water. ' Douglas of Cavers ought not to. 
have been reckoned airong the families of T'weedale, as that 
branch of the Douglafes belongs toa different county. Our 
riftake proceeded from this circumftance—In very ancient 
times all the country wafhed by the J'weed went by the 
name of Tweedale, and the Douglafes were wardens of that 
diftri&. Peebles lies in N. Lat. 55. 38. W. Long. 3. 

TWELFTH-pay, the feftival of the Epiphany, or the 
manifeftation of Chrift to, the Gentiles ; fo called, as being 
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the twelfth day, exclufive, from the nativity-or Chriftmass- Twil 


2S mn age ing 


day. 
t WILIGHT, that light, whether in the morning be-- 


fore fun-rife, or in the evening after fun-fet, fuppofed to be-- 
gin and end when the leaft ftars that can be feen by thee 


naked eye ceafe or bezin to appear. 


TWINKLING of the Stars. ‘See Optics, n? 21. 


‘TWINS, two'younz ones delivered at a birth, by an ani-- 


mal which ordinarily brings forth but one, 

TWITE, in ornitholozy. See FrinGitia, 

TYGER, or Ticrr;in zoology.» See Texts. 

TYE, or ‘Trne, in building, a fort of thin laminated! 
brick ufed on the roofs of houtes : or, more properly,.a kind! 
of fat clayey earth kneaded and moulded of a jut thicknefs,, 
dried and burnt in a kiln like brick,:and ufed in the cover-- 
ing and paving of houtes. 

TYMPAN, dmong printers, a double frame belon-zin x7 
to the prefs, covered with parchment, on which the blank; 
fheets are laid in order to be tere: off. See Printrvc- 
Prefs. 

TYMP ANUM; | in mechanics, a nde of wheel placed 


round an axis or cylindrical beam, on the ten of which are 


two devers' orifixed ftaves for the more eafily turning’the axis’ 


in. order: to: raife-a weight required. ». The tympanum is: 
much the fame with the peritrochinm ; but that the cylinder: 
of the axis of the peritrochium, is much fhorter aad leis than 
the cylinder of the tympanum. — 
: TympanuM, in anatomy. 
. TYMPANY, in medicine. 
Sorcery, n° 265. 
TYNDALE (Wilham), a zealous Englith i heir 
and memorable: for having made the firl LE nglifh ver- 
fron of the Bible, was born on’ the borders of Wales fome 
time before 1500. He was. of Mazdalene-hall in.Oxford, 
where he diftinguifhed himfelf by fucking in early the doc. 
trines of Luther, and: by as zéaloufly: propazatin:s thofe 
doGrines among others. Afterwards he removed to Cam- 
bridge, and from thence went to ‘live with a gentleman in 
Gloucefterfhire in the capacity of ‘tutor to. his chitiren.~ 
While he continued there, he fhowed himfelf fo furious for 
Luther, and fo inveterate to the pope, that he wae forced, 
merely for the fecurity of his perfon,.to leave the place. . He 
next endeavoured to get into the fervice of 'Tonftall bithop 
of Durham, but did not fucceed. -JHis zeal for Lutheran- 
iim made him: defirous to tranflate the: New Teftament into: 
Englifh.; and as this could not fafely be done in England, 
he went into Germany, where, fetting about the work, le fi- 
nifhed it in.1527. He then began with the Old ‘i'eftament, and: 
finifhed the five books of Motes, prefixing difcourfes to each 
book, as he had done to thofe of the. New ‘J’eftament (a). 
At his firft going over into:Germany, he went into Saxo- 
ny, and had much conference with Luther; and then res 
artes to, the Netherlands, made his abode chiefly. at Ant- 
Ri Re ? WET Ps 


ee ANAFOMY, n° 141. 


See(Meprcinn, 2? 3373 and 


(a) An anecdote is told’ of Bifhop Tonftal,. which is amufi ing in itfelf, and does much henour to the Bifhop’s mode- 


ration. 


‘Tonftal being at Antwerp.in. 1529, he fent..for one Packington-an. Englith merchant there; and defired him 


to fee how many New ‘T'eftaments of Tyndale’s Tranflation he might have for money. Packington, who was a fecret fae 
vourer of ‘T’yndale, told him what the Bifhop propofed. ‘Tyndale was very glad of it ; for, being convinced of fome faults. 
in his works, he was defigning a new and’ more correét edition: but’ he was poor, sid the former impreflion not being: 
fold off, he could not go about it: fo he gave Packington. all the. copies. that lay in-his hands; for'which the Bithop. 
paid the price, and brought them over, and burnt them publicly in: Cheapfide: —Next year, ities the fecond edition: 
was finifhed, many more were brought over ; and’ one Conftaatine being taken in England, the lord chancellor, ima pris 
vate examination, promied him that no. hurt fhould be done him. if he would. reveal who encouraged and fupperted them! 
at Antwerp; which he accepted of, and toldthem that the greateft encouragement they had ‘was from‘ the Bifhop of 
London, who had bought up half the impreffion. ‘This made all that eeedy vt it Taugh meairyiae though more indich 
ous perfons difcerned the Bre eat. temper of that learned Difhop invit. 


I 
Tynd. 
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ther, he fuffered fhipwreck upon the coaft of Holland, and 
loft all his books and papers. His tranflations of the Scrip- 
tures being in the mean time fent to England, made a great 
noife there ; and, in the opinion of the clergy, did fo much 
mifchief, that a royal proclamation was iffued out, prohi- 
bitiag the buying or reading fuch tranflation or tranflations. 
But the clergy were not fatistied with this, they knew Tyn- 
dale capable of doing infinite harm, and therefore thought 
of nothing lefs than removing him out of the way. For: 
this purpofe one Philips was fent over to Antwerp, who 
infinuated himfelf into his company, and under the pretext 
of friendhip -betrayed him’ into cuftody. He was fent to 
the cattle of Filford, about 18 miles from Antwerp ; and 
though the Englifh merchants at Antwerp did what they 
could to procure his releafe, and letters were alfo fent from 
lord Cromwell and others out of England, yet Philips be- 
flirred hinifelf {6 heartily, that he was tried and condemned 
~ to die. He was firft ftrangled by the hands of the common 
hangman, ! ‘and then barned near Filford caftle, in 1.536. 
While he was tying to the ftake, he cried with a fervent 
and loud voice, * Lord, open the kinz of England’s eyes.” 
TYPE (7vr0¢), an impreflion, image, or reprefentation of 
fome model, which is termed the antifype. In this fenfe 
the word occurs o‘ten in the writings of divincs, who em. 
ploy it to denote that prefisuration of the great events of 
man’s redemption which they have found or fancied in the 
principal tranfaétions recorded in the Old Veftament. 
~! 's’hat the death of Chrif& for the fins of men, and his re- 
furreCtion from the dead for their juftification, were pref- 
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yndale, werp. During his peregrinations from one country to ano- 
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come, who could doubt but that fuch a myftery typified him, 
fince he was to be the Saviour and Deltverer of his people? 
and who would not be prepared to believe that he will de- 
liver his people, and fave them by the effufion of bis blood, 
when it is obvious that it is to the immolation of a lamb, 
and the afperfion of its blood, that all Ifrael owe their lives 
and liberties ?”” 


Type. 


‘That the facrifice of the pafchal lamb for the fafety of Lally's 


the Ifraelites was typical of the facrifice of the Lamb of 


Principles of 
the Chriftian: 


God for the ‘fins of the world, and that the refemblance or Religion 


analogy of the type to the antitype was in many refpets 
exceedingly ftriking, are fats known to every Chriftian ;: 
but they could not poffibly be known to the ancient Hes 
brews before it was revealed to them that Chrift was to fufa 
fer. At the inftitution of the paflover, nothing was faid 
from which the great body of the people could infer that 
they were to be redeemed from death and fin by the blood 
of the Meffiah, as their fathers had in Egypt been deliver- 
ed from the deftroying angel by the blood of the immolas. 
ted lamb. We readily agree with the ingenious’ writer, 
that in the blood of a lamb there is no worth to propitiate 
the eternal God, and from him to purchafe life for the man 
who is fprinkled with it; but the Ifraelites, at the era of 
their departure from E.zypt, held opinions very different 
from his and ours. ‘Uhey thought groisly of the Deity, 
and believed, with their fuperftitious mafters, that he put 
the higheit value on animal facrifices. In the New -‘l'eftae 
ment Chrift is called our Pafover, and faid to have been fas 
erificed for us. ‘Chriftians therefore cannot doubt but that 
the Jewith facrilice of the pafchal lamb was emblematical of 


gured in the ritual worfhip inftituted by Moles, is indeed 
A Bae incontrovertible * ; but when divines confide: as a type eve- 
See Epi?. 3 ; f =e NER 3 j 

ry thing mentioned in the Hebrew Scriptures, in which aa 


ative imagination can difcover the flighteft refemblance or 


the great facrifice flain on the crofs; but 2s the majority of 
the ancient Hebrews were ignorant of all the circumftances- 
of refemblance between the type and antitype, we can- 
not conceive how they fhould have dreamed: of a future paf= 


anzlogy to any circumitance in the life, or death, or refur- 
rection, of -Chrift, they expofe the whole do€trine of types 
to the ridicule of ‘unbelievers, and do. a real injury to that 


éaufe which it is their profeffed intention to ferve. ‘To con- _ 


tend, as fome of them have done, that’ the extra€tion of 
Eve from the fide of Adam, while he was in a deep fleep, 
was intended as a typeof the Roman {foldier’s piercins our 
Saviour’s fide while he flept the fleep of death; or that the 
envy of the fons of Jacob to their brother Jofeph, was ty- 
pical of the envy of the Scribes and Pharifees to Jefus the 
Metiah, is to burlefque the Scriptures, and infult reafon. 
The nature of types feems indeed to be very little under- 
ftoodeven by thofe who pretend to have ftudied them withi 
care. They are generally comvared to prophecies having 
a double fenfe, and are thouzht to have been fo contrived 
as to give information of. the future events to which they 
pointed ; but the information which they gave of Chriftia- 
nity muft have been exceedingly obicure to thole who lived 
before the coming of Chrift, however plain it may appear to 
us who can now compare the type with theantitype. A\ diffe- 
rent opinion has indeed been maintained, not only by my- 
flical cabbalifts, who will maintain any thing from which. 
common fenfe revolts, but alio by writers who, when treat- 
ing of other tubjects, have fhown that they pofleffed very 
found underftandings. One of the ableft defenders of re- 
velation, fpeaking of the purpofe for which the paffover 
was inftiteted,° afks, ‘* What is. the price and worth of a 
lamb, whofe blood infallibly gives lifé to. thofe who are tin- 
ged with it, and the non-afperfion or negleét of which is 
tufficient to condemn few and Gentile to death without di- 
ftinétion ?” ‘Taking it for’ granted that this queftion is 
eapable of no anfwer but one favourable to the conclufion 
which he wifhes to.draw from it, he then proceeds in the 


following wordes ‘© Though the Meffiah was not already — 


fover of which their own was but an empty figure. 

Some learned men indeed {eem: to imavine, that when: 
the rites of the law were inflituted, the people were taught 
to confider them as. of no value in them({elves, but merely as: 
fhadows of goo! things. to come; and that by means of 
thefe fhadows a diftin€& and even fteady view was given to- 
them of the fub{tance; but this.is a fuppofition which receives: 
no fupport from Seripture. ‘That Abraham, who rejoiced 
to fee Chriit’s day, and feeing it was glad; that Mofes,. 
who was direéted to make allthinis relating to the taber: 
naole according to the pattern fhowed to him inthe mounts: 
and that fuch other individuals as, like him, could look up: 
to a God invifible, and perform. at once a worfhip- purely- 
{piritual; chat thefe men were admonifhed that the ritual 
law was only the fhadow of a future and more perfec dif- 
penfation —cannot, we think, be queftioned. Nay, that A~ 
braham, Mofes, and a few others, may have had:as accurate- 
notions of Chriftianity as we have at prefent, is.a pofition. 
which we feel not ourfelves inclined to.controvert ;.but that. 
the great body of the Hebrew. nation was taught from the: 
beginning to: confider their law as: imperfeét, or as deriving: 
any little value which it had. from. its. being emblematical: 
of a purer worfhip to-be revealed in the fulnefs of time, is a: 
fuppofition which cannot be admitted without confounding: 
all the divine difpenfations. 

The law! was.a {choolmafter given: to the pofterity of Ja-- 
cob, to. guard them: from: idolatry, and to train them by: 
degrees. tor the coming of Chrift.. That it might anfwer: 
this purpofe the more effectually, prophets were raifed up: 
from time to-time to point.outits fecret and: {piritual:mean- 
ing,.as the people became able to receive it; and:no reafor 
can be affigned for the intraduétion. of fo-burdenfome and: 
carnal a ritual between the fall and the clear revelation of 
redemption, but. becauie. mankind at large were’not at that 
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period capable of a more fpiritual and refined worhhip, See 
‘Ef HeovoGy, Part II. Sea. iv. 

If this be foy how abfurd is it to fuppofe that the an- 
cient. Ifraelites faw through their facrifices. the future facri- 
fice of Chrift, and the fimple, though fublime, warfhip 6f 
the Chriftian church ; that when their law promifed tempo- 
ral rewards to the obedient, they looked for heavenly ones 
through the Meffiah ; and that when they were offering a 
fin-offering for their tranfgreffions, they had their eyes ‘fix- 
ed on the crofs of Chrift, being aware that the blood. of 
bulls and of goats could never take away fin? Had the If- 
raelites, at their deliverance from Egyptian bondage, been 
capable of all this faith, it is not to be fuppofed that the 
Father of Mercies would have Jaid upon them {uch a yoke 
of ordinances; for that would have been in effec to fay, 
though you are capable of worlhipping me in fpirit and in 
truth, according to the difpenfation which fhall be revealed 
to your pofterity, yet I command you to obferve a multi- 
farious ritual, which you snow to be preparatory to that 
difpenfation, Laid okra nhabwialek ie itfelf ! 

The law therefore had only the /badow of good things 
to come, and not fuch am image of them, as that merely from 
beholding the type mankind could acquire an accurate notion 
of the antitype. It was indeed fo contrived as naturally to 
lead the thinking part of the nation to the hopes of future 
redemption ; but without the illnftrations of the prophets 
it could not of itfelf have made them comprehend the means 
by which that redemption was to be effeted. | Between 
the types and the antitypes, the fhadow and the fubftance, 

the refemblance, or, to {peak more properly, the analogy, 
is fo ftriking, that no unprejudiced perfon can now enter- 
tertain a‘doubt but that the law-and the gofpel are parts 
of one great {cheme of providence, which, commencing with 
the fall, was completed by the effufion of the Holy Spirit 
on the day of pentecoft. But it would be as equitable to 
condemn a Bacon or a Newton to fpend his time in the 
amufements of children, as it would have been to place the 
Jews. under the ritual lei had they been capable of acqui- 
ring from: the fhadows of that law adequate notions of the 
fubftance of Chriftianity. 

. ‘Typx, among letter-founders and printers, the fame with 
letter. See Lertrr. 

Tyre is alfo ufed to denote the erder obferved in the in- 
tenfion and remiffion of fevers, pulfes, &c. 

'TYPHA, Car’s Tai, in botany: A genus of plants 
belonging to the clafs of monecia, and order of triandria ; 
and in the natural fyftem ranging under the 3d order, Ca- 
lamaria, -'The amentum of the male flower is cylindrical ; 
the calyx is tripétalous, but fcarcely diftinguifhable ; there 
is no corolla. ‘The female has a cylindrical amentum below 
the male ; the calyx is compofed of villous hair; there is 
no ‘corolla, and only one feed fixed in a capillary pappus. 
‘There ate two fpecies, both natives of Britain ; the latifolia 
ie anguftifolia. 

. Latifolia, great cat’s tail, or reed mace, is Gidea in 
sii and lakes. ‘Ihe ftalk is fix feet high; the leaves a 
yard long, hardly an inch wide, convex on one fide :. che 
amentum, or cylindrical club, which terminates the ftalk, is 
about fix inches long, of a dark brown or fifcous colour, 
Cattle will fometimes eat the leaves, but Schreber thinks 
them noxious: the roots have fometimes been eaten in fa- 
lads, and the down of the amentum ufed to {tuff cufhions 
and matreffes. Linnzus informs us, that the leaves are 
ufed by the coopers in Sweden to bind the hoops of their 
cafks. 

2. Anguftifolia, narrow-leaved cat’s tail, is found in pools 
and ditches: The leaves are femi-cylindrical, and the male 
and female {pike are remote and flender. 

- TYPHON.. See Wuiatwino. 
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Typnen, the devil of the ancient Bayptiany Gee Por 
LYTHEISM, AP 29. . 


TYPOGRAPHY, the nit a pr foting., See Pamirvia, 


-TYRANNION, a celebrated grammarian in Pompey’s, 
He was, 


He fi ell. 


time, was of Amifus in the kingdom of Pontus. 
the feholar of- Dionytius of i’hrace at Rhodes; 
into the hans of Lucullus,'when that general of the Ro- 
man army, defeated Mithridates, and. feized his dominions. 
‘Vhis captivity of Tyrannion was no difadvantage to him,, 
fince it procured him an opportunity of being illultrious at 
Rome, and raifing a fortune. 
things, in making a library of above 30,000 volumes, . Fle; 
died very old, being worn out with the gout. His care in 
collecting books contributed very much to the prefervation 
of Ariftotle’s works. . 

TYRANT, among the ancients, denoted fimply a king 
or monarch ; but the ill ufe which feveral perfons invefted 
with that facted character made of it, has altered the im- 
port of the word; and tyrant now carries with it the idea 
of an unjuft or cruel prince, who invades the people’s liber. 
ty, and rules in a more def{potic manner than the laws of nas 
ture or of the country allow. 

TYRE, formerly a celebrated. city of Afia, on the coatt 
of Syria, fituated under the sath degree of eaft longitude; 
and 32d of north latitude. It was built, according to fome 
writers, 2760 Years before the Chriftian era.....There were 
two cities of that name; the one called Pa/etyrus, fituated 
on the continent; and the other the city of Tyre, built on 
an. ifland, about half a mile from the fhore.. It. was about 
19 miles in circumference, tnclnding Paletyrus; the town 
on the ifland was about four miles round. The buildings 
of ‘lyre were very magnificent; the walls were.150 feet 
high; and bread in proportion. This city was at one pe- 
riod. the moft famous commercial city in the world. Of its 
commercial tranfaCtions, the moft particular account that is 
to be found in any. ancient writer has been given by the 
prophet Ezekiel, which at the fame time conveys.a mag- 
nificent. idea of the extenfive power of that flate. . It 
refifted Nebuchadnezzar king of Babylon for 13 years 5 at 
the end of which, wearied with endlefs efforts, the inha 
bitants refolved to place the fea between them and their 
enemy, and pafled accordingly into the ifland. Che new 
city ftood out againft Alexander the Great for feven 
months ; and before he could take it, he was obliged to fill 
up the ftrait which feparated the ifland from-the continent. 
It was repaired afterwards by Adrian, and became the me- 
tropolis of the province. It afterwards fell into the. hands 
of the Arabs; and after being taken by Baldwin II. king 
of Jerufalem, it was deftroyed: by the fultan of Egypt in 
1289, and abandoned, never more to rile from its ruins. An 
excellent account of its fituation and modern {late may be 
found in Volney’s Travels, vol. it... It. now. confilts, of a 
{mall village, compofed of wretched, huts, containing about 
50 or 60 poor families. The words ef Ezekiel are literally ful- 
filled, “* And they fhall make a fport. of their riches.”’, (E+ 
zek. xxvi. 12, 13 14) Mr Bruce jaw this queen “of the 
nations converted into a place for fifhers to dry their nets 
in. Its harbour, formerly fo famous. for ‘its thipping, is 
now almof choaked up. | It is called Sour or Tfour by the 
Orientals. i 

TYRIAN Dye... See Murexand Puarura. 

TY RONE,-a county of Ireland, in the province of Ul. 
fter, 46 miles in length and 37 in breadth; bounded on 
the north by Londonderry, on the eaft by Armagh. and 
Lough-Neagh, on the fouth by Fermanagh, and on the wef 
by Donnegal. ; It is a rough and rugged country, but to- 
lerably fruitful; contains 12,683 houles, 30 parifhes, 4 ba 
ronies, 4 boroughs, and fends 10 members to parliament. 
The principal town is Dungannon, 
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cinum. ¥ J orn, the goth letter and 5th vowel of our alphabet, 


“9 is formed in the’ voice by’a round configuration of the 
lips, and a greater extrufion of the under one than in form: 
ing the letter 0, and the tongue is alfo more cannulated. 
‘The found is fhort in curfi, muf?, tun, tub ; but is lengthened 
bya final ¢, as in tune, tube, &c. in fome words it is rather 
acute than long ;. as in brute, flute, lute, &c. It is moftly 
long in polyfyllables ; as in waion, currous, &c, but in fome 
words it is obfcure, as im nature, venture; &c. ‘This letter 
in the form of V ory, is properly a confonant, and as fuch 
is placed: before all the vowels; as in vacant, venal, vibrate, 
&c. ‘Though the letters v and u had always two founds, 
they had only the form v till 'the beginning of the fourth 
century, when the other form was introduced, the inconve- 
nience of expreffiny two different founds by the fame letter 
having been obferved long before. In numerals V ftands 
for five ; and with a dath added at top, thus V, it fignifies 
5000. | 

In abbreviations, amongft the Romans, V. A. ftood for 
weterani affignati ; V. B. viro bono; V. B. A. viri boni ar- 
bitratu; V.B. EF: vir bone fidei; V.C.. vir confularis ; 
V.C. C.F. vale, conjux chariffime, feliciter ; V.D. D. vote 
adedicatur ; V. G. verbi gratia ; Vir. Ve. virgo-veftalis; VL. 
widelicet ; VN. quinto nonarum. 

VACCINIUM, the whoartie-perry, or Bilberry, in 
botany : A genus of plants of the clafs of oandria, and or- 
der of monogynia ; and arranged in-the natural fyftem under 
the 18th order, ‘Bicornes. ‘The calyx is fuperior; the co- 
rolla monopetalous; the. filaments. inferted into the recep- 
tacle; the berry quadtilocularand ‘polyfpermous. © 'l‘here 
are 15 fpecies ; the moft remarkable of which are, 

» 1» The myrtillus, black-whorts, whortle-berries, or bil- 
berries, growing in. woods and on heaths abundantly. The 
flowers frequently vary, with five fegments at the rim, ard 
with ten. itamina.. The berries when ripe are of a blu. 
ifh black colour; but a fingular variety, with white berries, 
was difcovered by the duke of Athol, growing in the 
woods, about mid-way between his two feats of Dunkeld 
and Blair. The berries have an aftringent quality.- In 
Arran and the Weftern Ifles they are given in diarrhoeas and 
dyfenteries with good effect. The Highlanders frequently 
eat them in milk, which is a cooling agreeable food ; and 
fometimes they make them into tarts and jellies, which laft 
they mix with whifky, to give it a relifh to ftrangers.— 
They dye a violet colour; but it requires to be fixed with 
alum. ‘The grous feed upon them in the autumn. 

2. The u/iginofum, or great bilberry-bufh, is found in 


low moiit grounds, and almoft at the fummits of the High- 


land mountains, The leaves are full of veins, {mooth and 
glaucous, efpecially on the under fide; the berries are eatable, 
but not fo much efteemed as the’ preceding ; as they are apt, 
if eaten in any quantity, to vive the headach. 

3. The witis idea, or red whortle-berries,” frequent in 
dry places, in heaths, woods, and on mountains, The 
‘berries have an acid--cooling quality, ufeful to quench the 
thirft in fevers. The Swedes are very fond of them made 
into the form ofa rob or jelly, which they eat with their 
méat as an agreeable acid, proper to correct the animal al- 
kali. 

4. The oxycoceus, eran-berries, mof{s-berries, or moor-ber- 
msies, frequent on peat-bogs in the Lowlands, but not fo 


“common ia the Highlands of Scotland. The ftalks are 
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long, flender, woody, weak, and trailing : the leaves are ftiff, Vacuum 


acutely oval, glaucous underneath, their edges turned back, 


| 


and grow alternate; two or three flowers grow fingly on, Vaillant. 


long red footftalks out ef the extremity of the branches ; 
the flowers are red, divided deeply into four acute fegments, 
which are reflexed quite backwards ; the filaments are dow- 
ny ; the antherx ferruginous and longer than the filaments: 
the berries red, and about the fize of the hawthorn ber- 
ries At Longtown, on the borders of Cumberland, they 
are made fo confiderable an article of commerce, that, at 
the feafon when they are ripe, not lefs than 201. or 301s 
worth are fold by the poor people each market-day for five 
or fix weeks together, which are afterwards difperfed over 
different parts of the kingdom for making the well-known 
cranberry tarts. 

VACUUM, in philofophy, denotes afpace empty or de- 
void of all matter or body. : 

It has been a matter of much difpute among philofophers 
whether there be in nature a perfect vacuum, @r {pace void 
of all matter; but if bodies confift of material folid atoms, 
it is evident that there mutt be vacuities, or motion would 
be impoffible (See Merapuysics, n° 193). We can even 
produce fomething very near a vacuum in the receiver of 
an air.pump and in the Torricellian tube (fee PrREuMATICS, 
pafim) ; and it is very doubtful whether the particles of 
the denfeft bodies known be in perfect contact. See Os- 
Tics, n° 63—68. 

VADIUM, a pledge in law, is either vivum or mortuum, 

Vanium Vivum, or Living Pledge, is when a man borrows. 
a fum (fuppofe 2001].)) of another; and grants him an eftate,, 
as of 201. per annum, to hold till the rents and profits fhalk 
repay the fum fo borrowed. This is. an eltate conditioned 
to be void 2s foon as fuch fum is raifed: And in: this cafe 
the land or pledge is faid to be living >it fubfifts, and faré 
vives the debts; and, immediately onthe difcharge of that, 
refults back to the borrower. 

Vavium Mortuum, or Dead Pledge. See MorTGAGE. 

VAGABOND, or Vacranr, one who wanders illegally, 
without a fettled habitation. Such perfons are cognizable 
by the'laws. See [piengss. 

‘VAGINA, properly fignifies a fheath or feabbard; and 


-the term vagina is uled in architeGture for the part of 'a ter- 


minus, becaule refembling a fheath out of which the ftatue 
feems to iffue. 
Vacina, in anatomy, a canal reaching from the external 
orifice, or os pudendi, of women, to the uterus. 
VAILLANT (John Foy), a phyfician and great medal- 
ift, to whom, according to Voltaire, France was indebted for 
the {cience of medals, and Louis XIV. for one half of his. 
cabinet, was born at Beauvais in 1632. Through the means. 
of the minifter Colbert he travelled into Italy, Greece, E- 
gypt, and Perfia, to colle€& medals for the royal cabinet 
and returned with fo many as made the king’s cabinet fu- 
perior to any inEurope. In one of his voyages the fhip 
he failed in was fallen upon and taken by an Algerine cor- 
fair. After a captivity of near five months he was permite. 
ted to return to France, and received at the fame time 20 
gold medals which had been taken from him. He embark-. 
ed in a veflel bound for Marfeilles, and was carried on with 
a favourable wind for two days, when another corfair ap- 
peared, which, in fpite of all the fail they could make, bore: 
down upon shem within the reach ef cannon-fhot. Mr 
, Vaillant 


Vair 
i 
Walencia. 


Pama 


-Geneva. 
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Vaillant, dreading the miferies of a frefl: flavery, refolved, 
however, to fecure the medals which he had received at Al- 
giers, and in order thereto {wallowed them. But a fudden 
turn of the wind freed them from this adverfary, and caft 
them upon the coafts of Catalonia; where, after expecting 
to run aground every moment, they at length fell among 
the fands at the mouth of the Rhone. Mr Vaillant got 
ta fhore in a fkiff, but felt himfelr extremely incommoded 
with the medals he had fwallowed, which might weigh al- 
together five or fix ounces, and therefore did not pafs like 
Scarborough waters. He had recourfe to a couple of phyfi« 
cians, who were a little puzzled with the fingularity of his 
cafe; however, nature relieved him from time to time, and 
he found himfelf in poffeffion of the greatef part of “his 
treafure when he got to Lyone. Here he explained, with 
much pleafure to his friends, thefe medals which were al- 
ready come to hand, as well as thofe which were daily ex- 
pe@ted; among which la{t was an Otho, valuable for its ra- 
rity.—He was much carefled on his return; and when 
Louis XIV. gave a new form to the academy of ‘inferip- 
tions in 1701, Mr Vaillant was firft made affociate, and then 
penfionary. He wrote feveral works relating to ancient 
coins, and died in 1706. 

VAIR, or Vasaz, a kind of fur, formerly ufed for lining 
the garments of great men and knignts of renown. » It 1s re- 
prefented m engraving by the figures of little bells reverfed, 
ranged in a line. See Heratpry, Chap. II. Sect. 2. 

VAIRY, in heraldry, expreffes a coat, or the bearings of 
a coat, when charged or-chequered with vairs. 

VALAIS, a valley in Swifferland, which extends from 
the fource of the river RHone to the leke of Geneva. It is 
near 100 miles in length, but the breadth is very unequal. 
It is bounded on the north by the Alps, which feparate it 
from the cantons of Bern and Uri, on the eaft by the monn- 
tains of Forche, on the fouth by the duchy of Milan and the 
Val d’Aofte, and on the weft by Savoy and the republic of 
The inhabitants profels the Roman Catholic reli- 
gion, and are fubjeét to the {welling of the throat called 
bronchecele 3 and idiots are {aid to abound among them more 
than in any other place of the globe. They are naturally 
hardy, enterprifing, and good-natured. It is furrounded on 
all fides by very high mountains, moft of which are covered 
with {now and ice that never thaw. However, the foil is 
fertile in corn, wine, and good fruit. The mulcat-wine, 
which is produced here, is excellent, and well known all 
over Europe. There are mineral waters, plenty of game, 
and fome mines. This country comprehends 55 large pa- 
rifhes, to which one bifhop only belongs, whofe fee is at 
Sion the capital. The mountains afford geod pafture for 
their cattle in fummer, and their harveft continues from May 
to. &ober ; it being fooner or later according to the fitua- 
tion of the plate. 

VALANTIA, in botany: A genus of plants in the of- 
der monacia, of the clafs polygamia, and in the natural {y{tem 
arranged under the qift order, the afperifolie. here is 
{carcely any calyx; the corolia is monepetalous, flat, four- 
parted; the flamina four, with fmall anthere: the herma- 
phrodite flowers have a piftillum with a large germen, a bifid 
ftyle, the length of the calyx, and one feed; the piftilla of the 
male flowers are hardly difcernible. ‘Uherfe are eight fpecies, 
only one of which is a native of Britain, the cruciata; the 
italks of which are fquare, the whole plant hairy, the leaves 
oval and verticillate, four in a whirl ; the flowers are yellow, 
and grow on fhort peduncles out of the ale of the leaves. 
‘The roots, like thofe of the galiums, te which it is nearly re- 
lated, will dye xed. It is aftringent, and was once ufed asa 

vulnerary. . 


VALENCIA, a province of Spain, which has the title 
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Mediterranean fea, on the north by Catalonia and Arragon,, 
and on the weft by New Caltile and the kingdom of Murcia.. 
It is about 165 miles in leagth, and 63 in breadth. It iss 
one of the moft populous and agreeable parts of Spain, andl 
where they enjoy almoft a perpetual fpring. The greatt 
numbér of rivers wherewith it 1s watered renders it extreme-- 
ly fertile, particularly in froits and-wine. ‘Chere are very7 
rugged mountains in it, which contain mines of alum andi 
other minerals. 

Vatencra, a city of Spain, and capital of the kingdom 
of the fame name. It contains about 12,000 houfeés, betidess 
thofe of the fuburbs and the fummer-honfes round it. Itt 
hes an univerfity, and an archbifhop’s fee; and was tekem 
from the Moors by the Chriftians in the 13th century. Thee 
town is handfome, and adorned with very fine ftructures.’ Itt 
is not very ftrong, though there are {ome baftions along the: 
fides of the walls. "They have manufa@tures,in wool and filk,, 
which bring in great fums to the inhabitants. It is featedl 
on the river Guadalaviar, over which there are five handfome: 
bridges; and it is about three miles from the fea, where there: 
is a harbour, 110 miles north of Murcia, and 165 eaft byr 
fouth of Madrid, ‘This city furrendered to the earl of Pe 
terborough in the year 1705; but it was loft-again in 1707. 
W. Long. o. ro. N. Lat. 39. 23. 

VALENCIENNES, an ancient, ftrong, and confiderable: 
city of France, in the department of the North and late pro- 
vince of Hainault. It contains about 20,000 fouls. “Lhe 
Scheld divides it into. two parts. It is a very important: 
place: the citadel and fortifications, the work of Vauban,; 
were conftruéted by order of Louis XIV. who took thiss 
town frem the Spaniards. It was confirmed to him by the 
treaty of Nimeguen, in 1678. In £793, it furrendered to 
the allies after a fevere fiege, but was afterwards abandoned 3; 
and is now in the poffleffion of the French republicans. Be-~ 
fides lace, this city is noted for manufactories of woollem 
ftuffs and very fine linens. It is 20 miles weft-fouth-weft of 
Mons, 17 north-ealt of Cambray, and 120 north-eaft by north 
of Paris. E. Long. 3. 37. N. Lat. 50. 21. 

VALENS (Flavius), emperor of the Eaft, a great patron 
of the Arians, Killed by the Goths in the year 379. See 
CONSTANTINOPLE, n° 76. 

VALENTENIAN I. emperor of the Weft, a renown. 
ed warrior, but a tyrant over his fubjeéts. See Rome, n% 

22. 
' Vaxventinian II, emperor of the Weft, a prince celebra- 


‘ted for his virtues, and above all for his moderation; yet a 


confpiracy was formed againft him by Arbogaftes, the com- 
mander in chief of his armies; and he was ftrangled in the 
year 392, See Rome, n° 536. 

VALENTINIANS, in church-hiftory, a fe& of Chriftian 
heretics, who f{prung up in the fecond century, and were fo 
called from their leader Valentinus. 

The Valentinians were only a branch of the Gnoftics, whé 
realized or perfonified the Platonic ideas concerning the 
Deity, whom they called Pleroma or Plenitude, "Their fyftem 
was this: the firft principle is Bythos, i.¢. Depth, whicls 
remained many ages unknown, having with it Ennoe or 
Thought, and Sige or Silence; from thefe fprung the Nous 
or Intelligence, which is the only fon, equal to and alone ca- 
pable of comprehending the Bythos; the fifler of Nous they 
called Afetheia or Truth; and thefe conftituted the firil qua- 
ternity of zons, which were the fource and original of all 
the reft: for Nous and Aletheia produced the World and 
Life ; and from thefe two proceeded Man and the Church. 
But befides thefe § principal zons, there were 22 more; the 
laft of which, called Sophia, being defiroys to arrive at the 
knowledge of Bythos, gave herfelf a great deal of uneafinele, 
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which created in her Anver and Fear, of which was born 
Matter. But the Horos or Bounder flopped her, preferved 
‘ her in the Pleroma, and reftored her to Perfetion. Sophia 
then produced the Chrift and the Holy Spirit, which brought 
the eons to their laft perfeftion, and made every one of them 
contribute their utmoft to form the Saviour. Her Enthymefe, 
or Lhought, dwelling near the Pleroma, perfected by the 
Chrift, produced every thing that is in he world by its di- 
vers paflioris The Chrift fent into it the Saviour, accom- 
panied with angels, who delivered it from its paffions, with- 
out annihilating it: from thence was formed corporeal miat- 
ter. And in this manner did they romance concerning God, 
nature, and the myfteries of the Chriftian religion. 

VALERIAN, or Varerranus, (Publius Licinins), em- 
peror of Rome, remarkable for his captivity and cruel treat- 
ment by Sapor I. king of Perfia. See Rome, n° 491. 

VALERIANA, in botany: A genus of plants belong- 
ing to the clafs triandria and order monogynia, and in the na- 
tural fyfiem arranged under the 48th order, aggregate. ‘There 
is hardly any calyx; the corolla is monopetalous, gibbous at 
the bafe, fituated above the germen; there is only one feed. 
There are 21 f{pecies, only four of which are natives of Bri- 
tain, the officinalis, the locufta, the rubra, the dicica; of thefe 
only the officinalis is ufeful. The root of this plant is per- 
ernial: the flalk is upright, fmooth, channelled, round, 
branched, and rifes from two to four feet in height: the 
leaves on the {tem are placed in pairs upon fhort broad 
fheathes ; they are compofed of feveral lance-fhaped,. parti- 
ally dentated, veined, {mooth pinnz, with an odd one at the 
end, which is the largeft: the floral leaves are fpear-fhaped 
and pointed ; the flowers are fmall, of a white or purplith 
colour, and terminate the ftem and branches in large bunch- 
es. [t flowers in June, and commonly grows about hedges and 
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It is fuppofed to be the ¢# of Diofcorides and Galen, by 
whom it is mentioned as an aromatic and diuretic: it was 
firft brought into eftimation in convulfive affections by Fa- 
bius’Columna, who relates that he cured himfelf of an epi- 
lepfy by the root of this plant: we are told, however, that 
Columna fuffered a relapfe of the diforder ; and no further 
accounts of the efficacy of valerian in epilepfy followed till 
thofe publifhed by Dominicus Panarolus fifty years after- 
wards, in which three cafes of its fuccefs are given. ‘T’o 
thefe may be added many other inftances of the good effects 
of valerian root in this difeafe, fince publifhed by Cruzer, 
Schuchmann, Riverius, Sylvius, Marchant, Chomel, Sauva- 
ges, Tiflot, and others. 

The advantages faid to be derived from this root in epi- 
lepfy caufed it to be tried in feveral other complaints termed 
nervous, particularly thofe produced by increafed mobility 
and irritability of the nervous fyftem, in which it has been 
found highly ferviceable.. Bergius ftates its virtues to be 
anti {palmodic, diaphoretic, emmenagogue, diuretic, anthel- 
mintic. [he root in fubftance is moft effectual, and is 
ufually given in powder from a feruple to a dram: its un 
pleafant flavour may be concealed by a {mall addition of mace. 
A tin@ture of valerian in proof fpirit and in volatile fpirit are 
ordered inthe London Pharmacopeeia.— Cats are very fond of 
the {mell of this root, end feem to be intoxicated by it. 

VALERIUS Maximus, a Latin hiftorian, fprung from 
the families of the Valerii and Fabii, which made him take 
the name of Va/erius Maximus. He ftudied polite literature, 
and afterwards followed Sextus Pompey to the wars. At 
his return he compofed an account of the-aétions and remark- 
able fayings of the Romans and other great men ; and dedi- 
cated that work to the emperor Tiberius. Many of the learn- 
ed think that this is the fame that is now extant, and bears 
the name of Valerius Maximus; but others maintain, that 
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what we have now is only an abridgment of the work writtem 
by this celebrated hiftorian, and “that this abridgment was,,. 
made by one Nepotian of Africa, However, this work is 
well written, and contains a great number of memorable 
actions performed by the Greeks and Romans that are wor- 
thy of being read. 

VALET, a French term, ufed as a common name for all 
domeftic men-fervants employed in the more fervile offices, 
as grooms, footmen, coachmen, &c. But with us it is only 
ufed in the phrafe valet de chambre, which is a‘fervant whole 
office is to dre{s and undrefs his mafter, &c. 

VALETTA,. a city of Malta, and capital of the ifland 
(fee Marra, n° 26). Itis fituated in E. Long. 14. 34. 
IN: Sate: 35 443 

Vi ALES * UDINARY, among medical writers, denotes a 
perfon of a weak and fickly cenftitution, and eaneetly out 
of order. 

VALID, in law, an appellation given to ads, deeds, 
travfaGions, &c. which are clothed with all the formalities 
requifite to their being put into execution, and to their be- 
ing. admitted in a court of jultice. 

VALLADOLID, an ancient, large, and handfome city 
of Spain, in Old Caitile, and capital of a principality of the 
fame name, with a bifhop’s fee and an univerfity. It is fur- 
rounded with ftrong walls, embellifhed with handfome build- 
ings, large public {quares, piazzas, and fountains. It is large 
and populous, containing 11,000 houfes, with fine long and 
broad ftreets, and large high houfes, adorned with bzlconies. 
‘Lhe market-place, called L/ Campo, is 700 paces in circum- 
ference, furrounded with a great number of convents, and is 
the place where the fairs are kept. There is another {quare 
in the middle of the city, furrounded with handfome brick 
houfes, having under them piazzas, where people may walk 
dry in all weathers. Within thele piazzas merchants and 
tradef{men keep their fhops. All the houfes are of the fame 
height, being four ftories; and there are balconies at every 
window, of iron gilt. In the whole there are 70 monatte- 
ries and nunneries ; ‘the fineft of whichis that of the Domi- 
nicans, remarkable fer its church, which is one of the moft 
magnificent in the city. ‘lhe kings refided a long while at 
this place; and the royal palace, which ftill remains, is of 
very large extent, though but two ftories high; within are 
fine paintings of various kinds, and at one of the corners a 
curious clock, made in the fame manner as that of Strafburg. 
The houle of the inquifition is an odd fort of ftru€ture, for 
there are no windows, but a few holes to let inthe light. ‘The 
environs of the city are a fine plain, covered with gardens, 
orchards, vineyards, meadows, and fields. It is feated on the 
rivers Efcurva and Pefuerga, in W. Long. q. 25. N. Lat. 
AI. 50. 

VALUE, ia commerce, denotes the price or worth of any 
thing. 

VALVE, in hydraulics, pneumatics, &c. is a kind of lid 


or cover of a tube or veffel fo contrived as to open one way, 


‘but which, the more forcibly it is preffed the other way, the 


clofer it fhuts the aperture; fo that it either admits the en- 
trance of a fluid“ate the tube or veffel, and prevents its re- 


turn; or admits its efcape, and prevents its re-entrance. 


VaLve, in anatomy, a thin membrane applied on feveral 
cavities and veffels of the body, to afford a pafface to certain 
humours goiny one way, and prevent their reflux towards 
the place from whence they came. 

VAMPYRE, a {pecies of bat. See Vesrertiti0. 

VAN, aterm derived from the French avant, or avaunt, 
fignifying before or foremoft of any thing; thus we fay, the 
van-guard of the army, &c. 

VANBRUGH (Sir.John), a celebrated Englith Biieiss 
tic writer and cy was defcended of a family in Che- 
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Vandellia {hire which came from France, though by. his name he ap- 


Vandyc 
hereon pecan 
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pears to have been originally of Dutch extraction. He was 
born abeut the middle of the reign of Charles II, and recei- 
ved a liberal education. His firtt comedy, called the Relap/e, 
or Virtue in Danger, was acted in the year 1697 with great 
applaufe; whicl gave him fuch encouragement, that he wrote 
eleven more comedies. He was the friend of Mr Congreve, 
whofe genius was naturally turned for dramatic performances ; 
and thefe two gave new life to the Englifh flage, and retto- 
red its reputation, which had been for fome time finking : but 
their making vicious perfons their moft amiable and ftriking 
characters, and their bordering too much on obfcenity, could 
be of no fervice to the caufe of virtue ; and therefore it was 
not without reafon that they were attacked by Mr Collier, 
in his piece on the Immorality and Profanenefs of the Stage. 
Flowever, either the reputation Sir John gained by his co- 
medies, or his flcill in architeCture, procured him very confi- 
derable advantages. He was appointed Clarencieux king at 
arms, which he afterwards difpofed of. In 1716 he was ap- 
pointed furveyor of the works at Greenwich hofpital; he was 


’ likewife made comptroller-general of his majelty’s works, and 
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furveyor of all the gardens and waters. He was an able ar- 
chiteét; but his performances in that way are efeemed heavy. 
Under his direétion were raifed Blenhetm-houfe in Oxford- 
fhire, Claremont in Surry, and his own houfe at Whitchall. 
He died of a guinfey in 1726. 

VANDELLIA, in botany; a genus of plants belonging 
to the clafs didynamia and order angtofpermia. ‘The calyx is 
fubquadrifid ; the corolla ringent; the two exterior filaments 
proceed from the dife of the lip of the corolla ; the anthere 
are conneted ; the capfule is’ unilocular and polyf{permous. 
"Phere is only one {pecies known, the diffu/a. 

VAN-Diemen’s ranp. See Dizmen. 

VANDYCK (Sir Anthony), a celebrated painter, was 
born at Antwerp in the year 1599. It is faid that Vandyck’s 
mother was paffionately fond of embroidery, that fhe excel- 
led in it, and embroidered feveral hiftorical fubjeéts with fuch 
furprifing fkill, that they have been efteemed matterpieces by 
proficients in that art. Being defirous to have her fon in- 
ftructed in the firft rudiments of grammar, fhe began by fend- 
ing’ him to fchool to learn reading and writing. As he had 
ink, paper, and pens, at command, he amufed himfelf more 
with drawing figures and other flight fketches, than with ma- 
king letters. One day his mailer having threatened to whip 
‘one of his fchool-fellows, Vandyck pofitively affured him, that 
he need not fear his mafler’s threats, as he would take care to 
prevent his receiving the threatened correétion.—* How 
fo2’’ replied his fchool-fellow. ‘ Vl paint (replied Van- 
dyck) a face om your pofteriors ;”? which he did with tuch 
fcill, that when the mafler drew up the curtain, he laughed 
‘fo immoderately that he forgave the culprit. After giving 
feveral early proofs of his excellent genius, he became the 
difciple of the iluftrious Rubens. Inthe church of the Au- 
guitines at Antwerp, at the high altar, is a celebrated pic- 
ture of Rubens, reprefenting, in one part, the Virgin Mary 
-fitting with the child Jefus in her lap, and in another patt 
-feveral faints, male and female, ftanding. The-breait of one 
of thefe, St Sebaitian, is faid to have been painted by Van- 
dyck when he was only a difciple of Rubens. This great 
mafter bemg engaged one day abroad, his difciples went into 
-his painting-room, where, after having been fome time em- 
ployed in admiring his works, they began to play or romp 
in fuch a manner, that the breaft of St Sebaftian, which was 
not yet dry, was brufhed away by a hat thrown at random. 
‘This accident put an end to their play: they were very 


“anxious to reftore it, fearing that if Rubens difcovered it 


they fhould all be difearded. At length it was agreed that 
Anthony fheuld undertake to mend the faint’s breaft.- In 
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fhort, taking his mafter’s pallet and bruthes, he fuceeeded ‘fo Van 
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well, that his companions imagined Rubens would overlocok 
it, ‘They were miltaken; for Rubens at his return kneew 
immediately that fome one had touched upon his perforrm- 
ance: calling his difciples, he afked them why any one haad 
dared to meddle with his painting? [hey were fome timne 
doubtful whether they fhould confefs or-deny the fact. 
‘Threats at length prevailed: they owned that Vandyck had 
thrown his hat upon it. Upon this, clofeting Vandyclk, 
inftead of chiding him, he told him, that * it was propver 
and even neceflary for him to travel into Italy, the onily 
fchool that produced excellent painters; and that, if the 
would take his advice, he would arrive at the higheft pe:r- 
feétion.”? Vandyck replied, that ‘* he was very defirous of 
it; but that his purfe was not equal to fuch a journey, amd 
that he feared he fhould be obliged to fell his hat on tthe 
road.” , Rubens aflured him that that fhould be his coi- 
cern; and accordingly, a few days after, he made him @ 
prefent of a purfe full. of piftoles, and added to that gift 
a dapple grey horfe, of great beauty, to carry him thithe:r. 
In return for this, Wandyck painted his mafter a chimnewy- 
piece; and afterwards fet out for Italy, about the year 
1621, being then about 21 or 22 years of ave. Havimg 
ftaid a fhort time at Kome, he removed to Venice, where he 
attained the beautiful colouring of Titian, Paul Veronele, 
and the Venetian {chool, which appeared from the many ex- 
cellent piCtures he drew at Genoa. 

After having fpent a few years abroad,he returned tto 
Flanders, with fo noble, fo eafy, and natural a manner of 
painting, that Titian himfelf was hardly his fuperior ; and 
no other mafter could equal him in portraits. Soon after 
his return, he accidentally met with D. ‘leziers, who ac- 
cofted him with great politene{s, and afked him whether he 
had much bufinefs fince he came from Rome? “ What bue 
finefs, think you, can I have had time to do (replied Van- 
dyck) ? I am only juft arrived here. Would you: believe, 
that I offered to draw that fat brewer’s picture who jutt 
paffed by us for two piftoles, and that the looby laughed in 
my face, faying it was too dear? I affure you, that if the 
cards do not turn up better, I fhall make no long ftay at 
Bruffels.” Soon after this, he painted thofe two famous 
pictures, the Nativity and a dying Chrift; the firft in the 
parifh-church, the iecond in that ef the Capuchins, at Ter- 
mond. 

When he was in Holland he was very defirous to fee Fran- 
cis Hals the painter, who had great reputation then tor por- 
traits. On entering his room, he afked to have his pi€ture 
drawn. Hals, who knew Vandyck only by fame, under- 
took it, and went to work. ‘The latter feeing his head. fi- 
nithed, rofe up, faying, that it was a ftriking likenefs. Af- 
terwards he propofed to Hals, that if he would fit in return,. 
he would alfo draw his pi€ure; to which Hals having agreed, 
merely from curiofity, exclaimed, on feeing his pi¢iure fo foon 
finifhed, ** Thou art the devil, or elfe Vandyck.” 'This pice 
ture of Hals has been engraved by Cofter at the Hague. 

Vandyck, finding he could not make a fortune in his own 
country, took a refolution of going over into England. Ae- 
cordinyly he borrowed fome guineas of 'Teniers, and fet out, 
furnifhed with letters of recommendation. His fuperior ge- 


~nius foon brouzht him into great reputation ; and above all, 


he excelled in portraits, which he drew with an inconceivable 
facility, and for which he charged a very hizh price, accord- 
ing to the inftructions which had been given him on that 
head. It is aflirmed, that for fome of them he received 4oo 
guineas apiece. Ide foon found himlelf loaded with honours 
and riches; and as he had a noble and generous heart, he 
made a figure fuitable to his fortune. He married one of 
the faireft ladies of che Englifh court, a daughter of the lord 
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Ruthven, earl of Gowry; and, though the had but little 


fortune, maintained her with a grandeur anfwerable to her 
birth. He himfelf was generally richly dreffed s his coach- 
es and equipaze were magnificent, and his retinue was nu- 
merous; his table was elegant, and plentifully furnithed ; 
and he often entertained his guefts after dinner with a con- 
cert performed by the beft Englith muficians of London. 
In fhort, his houle was fo frequented by perfons of the 
greateft quality of both fexes, that his apartments rather 
refembled the court of a prince than the lodgings of a 
painter. Notwithfanding this expence, he amafled great 
wealth; whena chemitt had the art to infinuate himfelf into 
his efleem, and infpired him with a defire of converting cop- 
per into gold: but the fecret had no other effe&t, than ma- 
king him convert his gold into {moke, Rubens being in- 
formed of it, wrote to his difciple: he acknowledged his er- 
ror, and correéted it. At length Vandyck being at an early 
age fubject to the gout, it undermined him by degrees, and 
carried him to the grave in the year 1641, at the age of 42. 
Ue was buried in St Paul’s; and left to his heirs a confi- 
derable eftate, which fome have made to amount to 40,0001. 
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VANE, a thin flip of bunting hung to the matft-head, or 
{ome other confpicuous place in the fhip, to fhow. the direc- 
tion of the wind. It is commonly fewed ypon a wooden 
frame called the fo £, which contains two holes whereby to 
flip over the {pindle, upon which it turns about as the wind 
changes. 

VANILLA, or Vanitio. See Eprmenprum. 

VAPOUR, in philofophy, the particles of bodies rarefied 
by heat, and thus rendered {pecifically lighter than the at- 
mofphere, in which they rife to a confiderable height. See 
Evaporation, Damp, {Gd 

Many kinds of vapour are unfriendly to animal life, but 
the moi noxious are thofe which arife from metallic fub- 
In the {melting and refining of lead, a white va- 
pour ariles, which, falling upon the grafs in the neizhbour- 
hood, imparts a poifonous quality to it, fo that the cattle 
which feed there will die ; and in like manner flagnant wa- 
ters impregnated with this vapour will kill fifh. -In fome 
places the earth exhales vapours of -a very noxious quality 5 
fuch as the Grotto del Cans, and other places in Italy, where 
a mephitic vapour conftantly hovers overs the furface of the 
ground, proving inflantly fatal to fuch animals as are im- 
mer(ed init. In fome parts of the world there have been 
in{tances of people killed, and almoft torn to pieces, by a va- 
pour fuddenly burfting out of the earth under their feet. 

Of the aqueous vapour raifed from the earth by the fun’s 
heat are formed the clouds; but though thefe are commonly 
at no great diffance from the earth, we cannot from thence 
Indeed, 
confidering the great propenfity of water, and even quick- 
filver, to evaporate in the moft perfeé&t vacuum we.can make, 
it is by no means probable that any limit can be fixed for 

this aicent. See WEATHER. 

Varours, noxious, method of difipating. The following 
ingenious method of diffipating the noxious vapours com- 
monly found in wells and other {abterraneous places, is rela- 
ted in the T'ranf. Philadel. by Mr Robinfon of Philadelphia 
the inventor. ‘** Aiter various unfuccefsful trials (fays he), 
I was led to confider how I could convey a large quantity 
of frefh air from the top to the bottom of the well, fuppo- 
fing that the foul would neceflarily give way to the pure air. 
With this view I procured.a pair of {mith’s bellows, fixed 
ina wooden frame, fo as to work in the fame manner as at 
the torge.. ‘his apparatus bein,z placed at the edge of the 
well, one end of a le:thern tube (the hofe of a fire-engine) 
was clofely adapted to the nofe of the bellows, and the other 
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end was thrawn into the well, reaching within one foot of 
the bottom. At this time the well was fo infe@:ed, that a 
candle would not burn at a fhort diftance from the top; but, 
after blowing with my bellawe only half an hour, the candle 
burned bright at the bottom; then, without farther difficulty, 
I proceeded in the work, and finifhed my well, Wells are 
often made in a very flight manner, owing to the difficulty 
of working in them, and there have been feveral fatal in- 
ftances of the damger attending the workmen; but, by the 
above method, there is neither difficulty nor danger in.com- 
pleting the work with the utmoft folidity. It is obvious, 
that in cleanfing vaults, and working in any other fubterra- 
neous place, fubjeé&t to damps as they are called, the fame 
method mutt be attended with the fame beneficial effect.” 

Vapours, in medicine, a difeafe properly called hyps, or 
the hypochondriacal difeafe ; end in reen particularly, the /pleen. 
See Mepicine, n° 276. and 321. 

Varour-Bath, in chemittry, a term applied to a chemift’s 
bath or heat, wherein a body is ‘placed {o as to receive the 
fumes of boiling water. It contifts of two veflels, difpoled over 
one another in {uch manner as that the vapour raifed from 
the water contained in the lower heats the matfer inclofed in 
the upper. It is very commodious for the diftilling of odo- 
riferous waters, and the drawing of {pirit of wine. 

We alfo ule the term vzpour-bath, when a fick perfon is 
made to receive the vapours arifing from fomeliqnid matter 
placed over a fire. Many contrivances have been propofed 
for this purpofe; and their expediency and utility are beft 
known to thofe who are converfant in this bufinels. A late 
writer has {uggefted a new confruction of vapour baths ; 
and the whole apparatus is reduced to a tin-boiler, tin pipes 
wrapped in flannel, and a deal box with a cotton cover, for 
the reception of the body and circulation of the vapour. 

VARI, in medicine, little, hard, and ruddy tumors, 
which frequently infeft the faces of young perfuns of a hot 
temperament of body. 

VARIATION of the Compa/s, ig the deviation of the 
magnetic or mariner’s needle from the ‘meridian or true 
north and fouth line. On the continent it is called the 
declination of the magnetic needle ; and this is a better termy 
for reafons which will appear by and by. 

Our readers know, that the needle of a mariner’s com- 
pafs is a {mall magnet, exa@tly poifed on its middle, and 
turning freely in a horizontal direétion on a fharp point, fo 
that it always arranges itlelf in the plane of the magnetic 
a&tion. We need not add any thing on this head to what 
has been delivered in the articles Compass and Azimuth 


ComPAss. : 
About the time that the polarity of the magnet was 


firft obferved in Europe, whether originally, or as imported 
from China, the magnetic dire&tion, both in Europe and 
in China, was nearly in the plane. of the ‘meridian. It was 
therefore an ineftimable prelent to the mariner, giving him 
a fure direétion in his courfe’ through the pathlefe ocean. 
But by the time that the European navizaters had engaged 
in their adventurous voyages to far diftant, fhores, the devi- 
ation of the compafs needle from the meridian was very 
fenfible even in Europe; and it is fomewhat furprifing that 
the Dutch and Portuguefe navigators did not obferve it on 
their own coafts. The fon of Columbus pofitively fays, 
that it was obferved by his father in his firft voyaze to A- 
merica, and made his companions fo 
not find -the way back ayain to their 
they mutinied and refufed to proceed. It 18 furprifing that 
any fhould doubt of its being known to this celebrated na- 
vigator, becaufe he even endeavours to account fer it by 
{uppofing the needle always to point to a fixed point of the 
heavens, different from the pole of the world, which he-calls 
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It is at any rate certain that Gonzales 
Oviedo and Sebaftian Cabot obferved it in their voyages. 
Indeed it could not poffibly efcape them; for in fome 
parts of their feveral tracks the needle deviated above 25 
dexzrees from the meridian; and the rudeft dead reckoning, 
made on the fuppofition of the needle pointing due north 
and fouth, muft have thrown the navigators into the utmoft 
confufion. It would indeed be very difficult for them, un- 
prepared for this fource of error, to make any tolerable 
guefs at its quantity, till they got to fome place on fhore, 
where they could draw a meridian line. But we know that 
{pherical trigonometry was at thet time abundantly familiar 
to the mathematicians of Europe, and that no perfon pre- 
tended to take the command of a fhip bound to a diftant 
port that was not much more informed in this fcience than 
moft mafters of fhips are now-a-days. It could not be long, 
therefore, before the methods were given them for difco- 
vering the variation of the compafs by oblervation of Am- 
PLITUDES and AziMuTHS, as is practifed at prefent (fee 
each of thefe articles), But the deviation of the compafs 
from the meridian was not generally allowed by mathe- 
maticians, who had not yet become fenfible of the neceflity 
of quitting the Ariftotelean trammels, and inveftigating na- 
ture by experiments. They rather chofe to charge the 
navigators with inaccuracy in their obfervations than the 
{choolmen with error in principles. Pedro de Medina at 
Valladolid, in his Arte de Naviggar, publifhed in t 54 5, pofi- 
tively denies the variation of the compafs. But the concur- 
ring reports of the commanders of fhips on diftant voyages, 
in a few years, obliged the landfmen in their clofets to give up 
the point; and Martin Cortez, in a treatife of navigation, 
printed at Seville before 1556, treats it as a thing completely 
eftablifhed, and gives rules and inftruments for difcovering 
its quantity. About the year 1580 Norman publifhed his 
difcovery of the dip of the needle, and {peaks largely of 
the horizontal deviation from the plane of the meridian, 
and attributes it to the attra€tion of a point, not in the 
heavens, but in the earth, and defcribes methods by which 
he hoped to find its place. ‘To the third, and all the fub- 
fequent editions of Norman’s book (called the sew attrac- 
tive), was fubjoined a differtation by Mr Burroughs, comp- 
troller of the navy, on the variation of the compals, in 
which are recorded the quantity of this deviation in many 
places; and he laments the obftacle which it caufes to na- 
vigation by its total uncertainty previous to obfervation. 
The author indeed offers a fort of rule for computing it @ 
priori, founded on fome conjeéture' as to its caufe; but, 
with the modefty and candour of a gentleman, acknowledges 
that this is but a guefs, and intreats all navicators to be afii- 
duous in their’ obfervations, and liberal in communicating 
them to the public; conjuring them to confider, that an ia- 
terefted regard to their own private advantage, by conceal- 
ing their knowledge, may prove the fhipwreck of thoufands 
of brave men. Accordingly obfervations were liberally con- 
tributed from time to time, and were publithed in the fub- 
fequent treatifes on navigation. ; 

But in 1635 the mariners were thrown into. a new and 
great perplexity, by the publication of a Di/courfe mathema- 
tical on the variation of the Magnetical Needle, by Mr Henry 
Gillebrand, Grefham profeffor of aftronomy. He had com- 
pared the variations obferved at London by Burroughs, Gun. 
ter, and himfelf, and found that the north end of the mari- 
ner’s needle was gradually drawing more to the weftward. 
For Norman and Burroughs had obferved it to point about 
113 degrees tothe eaft of the north in 1580; Gunter found 
its deviation only 63 in 1622, and he himfelf had obferved 


only 4° in 16343 and it has been found’ to deviate more 
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and more to the weftward ever fince, as may be feen from 
the following little table in Waddington’s Navigation. 
London, : 
1576 Norman 
1580 Burroughs 
1622 Gunter 
1634 Gillebrand 
1662 
. 1666 Sellers 
1670 
1672 
1709 
1720 
1740 
1760 19.3 
1774 22.20 
1773 Phil. Tianf. 22.17 

Mr Bond, teacher of mathematics in London, and em: 
ployed to take care of and improve the impreffions of the 
popular treatifes. of navigation, about the 1650, decla. 
red, in a work called the « Seaman’s Kalendar,”’ that he 
had ifcovered the true progrefs of the deviation of the 
compafs ; and publifhed in another work, called the ** Lon- 
gitude Found,” a table of the variation for 50 years. This 
was, however, a very gratuitous fort of prognoftication, 
not founded on any well-grounded principles; and though 
it tallied very well with the obfervations made in London, 
which fhowed a gradual motion to the weftward at the rate 
of —.12' annually, by no means agreed with the obferva- 
tions made in other places. See Phil. Tranf. 1668. 

But this glad news to navigators foon loft its credit : for 
the inconfiftency with obfervation appeared more and more 
every day, and all were anxious to difcover fome general 
rule, by, which a near guefs 
the dire¢tion ef the needle in the mot frequented feas. Mr 
Halley, one of the firtt geometers and moft zealous ‘philo- 
fophers of the laft century, recommended the matter in the 
moft earneft manner to the 
after much unwearied folicitation, obtained a fhip to be fent 
on a voyage of difcovery for this -very purpofe. He got 
the command of this fhip, in which he repeatedly traverfed 
the Atlantic Ocean, and went as far as the soth degree of 
fouthern latitude. Sce his very curious fpeculations on this 
{ubjeét in the Phil. Tranf. 1683 and 1692. 

After he had colleGted a prodizious number of obferva- 
tions made by others, and compared them with his own, he 
publithed in 1700 a fynoptical account of them in a very 
ingenious form of a fea-chart, where the ocean was crofled 
by a number of lines paffing throuzh thofe planes where 
the compafs had the fame deviation. Thus, in every point 
of one line there was no variation in’ 17003 in every point: 
of another line the compafs had 20 degrees of eaft variation; 
and in every point of a third line it had 20° of weft varia- 
tion. Thefe lines ‘have fince been called Halleyan lines, 
Or curves. 
and was undoubtedly one of the moft' valuable prefents that 
fcience has made to the arts. 
with all the earneftnefs which 
was offered with the eandour and the caution that charae- 
terifes a real philofopher ardently zealous for the pronaza- 
tion of true knowledge. Its illaftrious author reminds the 
public of the inaccuracy of obfervations. collected from every 
quarter, many of them made by perfons not fufficiently ine 
ftructed, nor provided with proper inftruments ; 
without. dates, 
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and mof-of them differing in: their dates, 


fo that fome redu@tion was neceflary for all, in order to bring. 
them to a:common epoch ; and: thié muft be 


made without 
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This chart was received with univerfal applaufe, 
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its importance merited, it. 
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He faid, that he plainly faw that the change of variation 
was very different in different places, and in the fame place at 
different times; and confefles that he had not difcovered any 
general principle by which thefe changes could be conneéted. 

Halley’s Variation Chari, however, was of immenfe ufe ; 


but it became gradually lefs valuable, and in 1745 was. 


exceedingly erroneous. ‘This made Mefirs Mountaim and, 
Dodfon, fellows of ‘the Royal Society, apply to the admi- 
tality and to the great trading: companies for permiffion to 
infpect their records, ‘and to extraét from them the obferva- 
tions of the variations made by their officers. ‘lhey got all 
the affiflance they could demand; and, after having com- 
pared above 50,000 obfervations, they compofed new va- 
riation charts, fitted for 1745 and 1756. 

‘The polarity of the magnetic needle, and a general tho’ 
intricate connection between its pofitions in all parts of the 
world, naturally caufes the philofopher to fpeculate about 
its caufe.. We fee that Cortez afcribed it to the attraction 
of an eccentric point, and that Bond thought that this point 
was placed not in the heavens, but in the earth, This no- 
tion made the bafis of the famous Theory of Magnetiim of 
Dr Gilbert of Colchefter, the firft fpecimen of experimen- 
tal philofophy which has been given to the public. It was 
publifhed about the year 1600: he was an intimate ac- 
quaintance of the great experimental philefopher lord Bacon, 
and proceeded entirely according to the plan laid down by 
that illuftrieus leader in his Novum Organum Scientiarum. 

Gilbert afferted that the earth was a great magnet, and 
that all the phenomena of the mariner’s compafs were the 
effets of this magnetifm. He fhowed at leaft that thefe 
phenomena were precifely fuch as would refult from fuch a 
conflitution of the earth; that is, that the pofitions of the 
mariner’s needle in different parts of the earth were precifely 
the fame with thofe of a {mall magnet fimilarly fituated with 
refpect to a very large one.. Although he had made more 
magnetic experiments than all that had gone before him 
put together, ftill the magnetical phenomena were but {can- 
tily known till long after. But Gilbert’s theory (for fo it 
muft be truly efteemed) of the magnetical phenomena is 
now completely confirmed. ‘he whole of it may be under- 
flood from the following general propofition. 

Let NS (fig. 1.) be a magnet, of which N is the north 
and S the fouth pole: Let xs be any oblong piece of iron, 
poifed on a point ¢ like a comtpafs needle. It will arrange 
itfelf in a pofition ¢s precifely the fame with that which 
would be afflumed by a @ompafs needle of the fame fize and 
fhape, having n for its north ands its fouth pole. And 
while the piece of iron remains in this pofition, it will be 
in all refpe€ts a magnet fimilar to the real compais needle. 
The pole x will attra& the fouth pole ofa {mall magnetifed 
needle, and repel its north pole. Ifa paper be held over 
ns, and. fine iron-filings be ftrewed on it, they will arrange 
themfelves into curves iffuing from one of its ends and ter- 
minating at the other, in the fame manner as. they will 
do when ftrewed on a paper held over a real compais 
needle. But-this maznetilm is quite temporary; for if 
the piece of iron ns be turned the other way, placing a 
where s now is, it will remain there, and will exhibit the 
fame phenomena. We may here add, that if ms be almoft 
infinitely fmall in compariien of NS, the-line as will be in 
fuch a pofition that if sa, 54, be drawn parallel to Ne, 
Sc, we fhall have sa to.s db as the force of the pole N to 
the force of the pole S. And this is the true caufe of 
that curious difpofttion of iron-filings when ftrewed round a 
magnet. Each frarment becomes a momentary magnet, 
and arranges itfelf in the true magnetic direétion; and when 
fo arranged, attraéts the two adjoining fragments, and co- 
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operates with the ‘forces, which alfo arranve them. “We Variation. 
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throw this out to the ingenious mechanician as the foun- 
dation of a complete theory of the magnetical phenomena. 
When the filings are infinitely fine, the curves Nc S have 
this property, that, drawing the tangent acs, we always - 
have sa:s6 = force of N: force of S; and thus we may 
approximate at pleafure to the law of magnetic attraction 
and repulfion. The public may expec. to have foon a theo- 
ry of magnetifm founded on this principle, and applied with 
the completeft {uccefs to every phenomenon yet obferved. 

Now, to apply this theory to the point in hand.—Let as 
(fig. 2.) be a {mall compafs needle, of which n is the north 
and s the fouth pole: let this needle be poifed horizontally 
on the pin cd; and let x’ s’-be the pofition of the dipping 
needle. Take any long bar of common iron, and hold it 
upright, or nearly fo, as reprefented by AB, The lower 
end B will repel the pole # and will attra&t the pole s, thus 
exhibiting the properties of a north pole of the bar AB. 
Keeping B in its place, turn the bar round B’ as a centre, 
till it come into the pofition A’B’ nearly parallel to a's’. 
You will obferve the compafs needle as attra&t the end B’ 
with either pole or s, when B/A’ is in the pofition B’« 
perpendicular to the direétion ns! of the dipping neeedle > 
and when the bar has come into the pofition B’ A’, the up- 
per end BY will fhow itfelf to be a fouth pole by attraGing 
n and repelling s, ‘This beautiful experiment was exhibited 
to the Royal Society in 1673 by Mr Hindfhaw. 

From this it appears, that the great magnet in the earth 
induces a momentary magnetifm on foft iron. precifely as a 
common magnet would do. ‘Therefore (fays Dr Gilbert) 
it induces permanent magnetifm on magnetifable ores of 
iron, fuch as load{tones, in the fame manner as a great load. 
{lone would do; and it affe&ts the magnetifm already im- 
parted to a piece of tempered fteel. precifely as any other 
great magnet would. 

Therefore the needle of the mariner’s compafs in every: 
part of the world arranges itfelf in the magnetic dire¢tion, fo. 
that, if poifed as a,dipping needle fhould be, it will be a tan- 
gent to one of the curves. Nc S of fig. 1. The horizontal 
needle being fo poifed as to be capable of playing only in a 
horizontal plane, will only arrange itfelf in the plane of the tri- 
angle NcS. ‘hat end of it which has the fame maznetifm 
with the fouth pole S of the great magnet included in the 
earth will be turned towards its north pole N. Therefore. 
what we call the north pole of a. needle or magnet really 
has the magnetifm of the fouth pole of the great primitive 
magnet. Ifthe line NS be called the axis, and N and S 
the poles of this great magnet, the plane of any one of 
thefe curves Nc S will cut the earth’s furface in the circum. 
ference of a circle, great or {mall according as the plane 
does or does not pafs through the centre of the earth. 

Dr Halley’s firft thought was, that the north pole of the 
great magnet or loadftone which was included in the bowels: 
of the earth was not far from Baffin’s Bay, and its fouth 
pole in the Indian ocean fouth-weft from New Zealand. 
But he could not find any pofitions of thefe two poles which: 
would give the needle that particular pofition which it was 
obferved to aflume in different parts of the world; and he 
concluded that the great terreftrial loadftone had four irre-. 
gular poles (a thing not unfrequent in natural loadftones, 
and eafily producible at pleafure), two.of which are. flronger 
and two weaker. When the compafe is at-a great diftance: 
from the two north poles, it is affected fo as to be dire&ted 
nearly in a plane pafling through the ftrongeft. But if we- 
approach it much more to the weakelt, the greater vicinity 
will compenfate for the imaller abfolute force of the weak 
pole, and occafien confiderable irregularities. The appear- 
ances are favourable to this opinion. If this be the real’ 
a CORs~ 
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taf to aicertain ‘by computation what will be the pofition 
of the needle. Halley feems to have defpaired ; for he was 
both an elegant and a moft expert mathematician, and it 
would have coft dim little trouble to afcertain the places of 
two pcles only, and the dire€tion which thefe would have 
given to the needle. But to fey what would be its pofition 
when 2éted on by four poles, it was neceflary to know the 
law by which the magnetic a€tion varied by a variation of 
diftance ; and even when this is known, the computation 
would have been exceedingly difficult. 

In order to aecount for the change of variation, Dr 
Halley fuppofes this internal magnet not to adhere to the 


external thell which we inhabit, ‘but to form a nucleus or 


‘kernel detached from it on all fides, and to be fo poifed as to 
révolve freely round an axis, of which he hoped to difcover 
the pofition by obfervation of the compafs. ‘The philofo- 
pher will find nothing in this ingenious hypothefis incon- 
fiftent with our knowledge of nature. Dr Halley imagined 
that the nucleus revolved from eaft to weft round the fame 
axis with the earth. Thus the poles of the magnet would 
change their pofitions relatively to the earth’s {urface, and 
this would change the direétion of the compafs needle. 

The great Euler, whofe delight it was always to engage 
in the moft difficult mathematical refearches and computa- 
tions, undertook to afcertain the pofition of the needle in 
every part of the earth. His differtation on this fubje& is 
to be feen in the 13th volume of the Memoirs of the Royal 
Academy of Berlin, and is exceedingly beautiful, abounding 
in thofe analytical tours d’adreffein which he furpaffed all 
the world. He has reduced the computation to a wonder- 
ful fimplicity. 

He found, however, that four poles -would engaze him 
in an analyfis which would be exceffively intricate, and has 
contented himfelf with computing for two only ; obferving 


that this fuppofition agrees fo well with obfervation, that 
it is highly probable that this is the real conftitution of the 
terreftrial magnet, and that the coincidence would have 
been perfe& if he had hit on the due pofitions of the two 
poles. He places one of them in lat. 76° north, and long. 


96° weft from ‘Teneriffe. The fouth pole 1s placed in lat. 
58° fouth, and long. 158° wett fromr Teneriffe. Thefe are 
their fituations for 1757.-—Mr Euler thas annexed to his 
différtation a chart of Halleyan curves fuited to thefe af. 
fumptions, and fitted to the year 1757. 

It muft be acknowledged, that the general courfe of the 
variations according to this theory greatly refembles the 
real {tate of things; and we cannot but own ourielves highly 
§ndebted to this great mathematician for having made {fo fire 
a firft attempt. He has improved it very confiderably in 
another differtation in the 22d volume of thefe memoirs. 
But there are fill fuch creat differences, that the theory is 
of no fervice to the navizator, and it only ferves as an ex- 
cellent model for a farther profecution of the fubje&. Since 
that time another large variation chart has been publifhed, 
fitted to a late period; but the public has not fufficient 
information of the autherities or obfervations on which it 
is founded. 

The great obje&t in all thefe charts is to facilitate the 
difcovery of a fhip’s longitude at fea. For the lines of va- 
riation being drawn on the chart, and the variation and the 
latitude being obferved at fea, we have only to look on the 
chart for the interfe@tion of the parallel of obferved lautude 
and the Halleyan curve of obferved variation, This inter: 
fe@:ion muft be the place of the fhip. ‘This being the pur- 
pofe, the Halleyan lines are of great fervice ; but they do 
not vive us a ready conception of the direction o! the needle, 
“We have always to imagine.a line drawn through the point, 
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cutting the meridian in the angle correfponding to the Hal- Variatia 


leyan line. We fhould learn the general magnetic affec- 
tions of the globe much: better if a number of magnetic 
meridians were drawn. ‘Thele are the interfeétions of the 
earth’s furface with planes paffing through the magnetical 
axis, cutting one another in angles of ° or 10°. This would 
both fhow us the places of the magnetic poles much more 
clearly, and would, in every place, fhow us at once the di+ 
reGion of the needle. In all thofe places where thefe magne- 
tical curves touch the meridians, there is no variation; and 
the variation in every othe: place is the angle contained be. 
tween thefe magnetical meridians and the true ones. 

The program of a work of this kind has been publifhed 
by a Mr Churchman, who appears to have enzaged in the 
inveftigation with great zeal and confderable opportunities, 
He had been employed in fome operations connected with 
furveys of the back fettlements in North America. It 1s 
pretty certain that the north magnetic pole (or point, as Mr 
Churchman choofes to call it) is not far removed from the 
ftations given it by Halley and Euler; and there feems no 
doubt but that in the countries between Hudfon’s Bay and 
the weftern coafts of North America the needle will have 
every pofition with refpe& to the terreftrial meridian, fo that 
the north end of a compafs needle will even point due fouth 
in feveral places. Mr Churchman has folicited affiftance 
from all quarters, to enable him to traverfe the whole of 
that inhofpitable country with the compafs in bishand. It 
were greatly to be wifhed-that our gracious fovereign, who 
has always fhown {uch a love for the promotion of nautical 
{cience, 2nd who has fo munificently contributed to it, al- 
ready enriching the world with the moft valuable difcoveriess 
and thus laying pofterity under unfoeakable obligations; it 
were greatly to be wifhed that he would put this almoft 


‘finifhing ftroke to the noble work, and enable Mr Church- 


man, or fome fitter pevfon, if fuch can be found, to profe- 
cute this mof interefting inquiry. Almoit every thing 
that can be defired would be obtained by a few well-chofea 
obfervations made in thofe regions. It would be of immenfe 
advantage to have the dips alcertained with great precifion. 
Thefe would enable us to judge at-what depth under the 
furface the pole is fituated ; for the well informed mechani- 
cian, who will ftudy ferioufly what we have faid about 
the magnetical curves, will fee that a compafs needle, 
when compared with the great terreftrial magnet, is but as 
a particle of .iron-filings compared to a very large artificial 
magnet. Therefore, from the pofition of the dipping 
needle, we may infer the place of the pole, if the law of 
magnetic aGtion be given; and this law may be found by 
means of other experithents which we could point out. 

Mr Churchman has adopted the opinion of only two poles. 
According to him, the north pole hes (in 1800) in Lat. 
58° N. and Long. 134° weft from Greenwich, very near 
Cape Fair-weather; and the fouth pole lies in. Lat. 58° 5. 
and Lon. 165° E. from Greenwich. He alio imagines 
that the north pole has moved to the eaftward, on a parale 
lel of latitude, about 65 fince the beginning of laft century 
(rrom 16-0), and concludes that it makes a revolution im 
1¢g6 years. ihe fouthern pole has moved lefs, and com- 
pletes its revolution in 2289 years. This motion he afcribes 
to fome influences which he calls magaetic tides, and which 
he feems to confider as celeftial. [his he infers from the 
changes of variation. He announces a phyfical theory on 
this fubjeét, which, he fays, enables him to compute the va- 
riation. with precifion for any time paft or to come; and he 
even gives the proce{s ot trizono uetrical computation illu- 
{trated by examples. But as this publication (entitled The 
Magnetic Atlas, publifhed for the Author, by Darton and 
Harvey, 1794) is only a program, he exprefles himfelf ob- 
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ation. feurely, and fomewhat eniqmatically, refpe€ting his theory, 


waiting for encovragement to make the obfervations which 
are neceflary for completing it. He has, in the mean time, 
accompanied his account of the theory with a chart, in the 
form of guffets, for covering a globe of 15 inches diameter, 
objecting very juftly to the great diftortion which Wright’s 
charts occafion in every part near the poles. 
tion is fuch as totally to change the appearance of the curves 
in thofe very places where their appearance and magnitude 
are of the greateft moment. 

Mr Churchman has alfo accompanied his work with the 
returns which he has received from feveral perfons eminent 


for their rank or learning, to whom he had applied for en- 


couragement and affiftance. They are polite, but, we think, 
not fo encouraging as fuch zeal in fuch a caufe had good 
reafon to expect. We acknowledge that there are circum- 
ftances which juftify caution in promifes of this nature. His 

rofers are very great, and not qualified with any doubt. 
as of his proofs are not very convincing, and there are 
fome confiderable defects in the fcientitic part. He {peaks 


in fuch terms of the magnetic influences as plainly lead us to 


conclude that they refemble, in effeét at leaft, the ordinary 
actions of magnets. “Fle {peaks of the influence of one pole 
being greater than that of the other; and fays, that in thts 
cafe the magnetic equator, where the needle will be paral- 
lel to the axis, will not be in the middle between the poles. 
‘This is true of a common magnet. He mult therefore 
abide by this fuppofition in its other confequences. The 
magnetic meridians muft be planes pafling through this 
axis, and therefore muft be circles on the furface of the 
earth. This is incompatible with the obferyations ; nay, 
his charts are fo in many places, particularly in the Pacific 
Ocean, where the variations by his ehart are three times 
greater than what kas been obferved.— His parallels of dip 
are ftill more different from obfervation, and are incompa- 
tible with any phenomena that could be produced by a mag- 
net having but two poles. His rules of computation are 
exceedingly exceptionable. He hasin faét but one example, 
and that fo particular, that the mode of computation will 
not apply to any other. This circumftance is not taken 
notice of in the enunciation ot his firft problem ; and the 
reader is made to :magine that he has got a rule for com- 
puting the variation, whereas all the rules of calculation are 
enly running ina circle. ‘I'he variation computed for the 
port of St Peter and Paul in Kamntfchatka, by the rule, is 
ten times greater than the truth. ‘This is like the artince 
of a book-maker. -\We do not meet with any addition te 
our knowledge on the fubje&t. The author feems to know 
fomething of Euler’s merit ; but inftead of profecuting the 
fubje& in his way, he gives us an uninterefting account of 


- the furmifes of a number of obfcure writers about the dif- 


ficulty of the taf ; and we think that Mr Churchman has 
left us as much in the dark asever. The obfervation of the 


_eonneétion of the polarity of the needle with the aurora 


borealis occurred to the writer of this article as early as 
1759, when a midfhipman on board the Royal William in 
the River St Laurence. Some of the gentlemen of the 
quarter-deck are ftill alive, and may remember this circum- 
ftance being pointed ovt to them one evening, when at an- 
ehor off the Iffe aux Coudres, during a very brilliant aurora 
borealis. The point of the heavens to which all the rays of 
light converged was precifely that which was oppofite to 
the fonth end of the dipping-needle. ‘Lhe obfervation was 
inferted in the St James’s Chronicle, and afterwards (about 
14776) in the london Chronicle, with a requeft to naviga- 
tors to take notice of it, and communicate their obferva- 
tions. 
For our own part, we have little hopes of this problem 
Be 
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ever being fubjefted to accurate calculation. We believe, Variations | 


This diftor-. 


any polarity. 
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indeed, that there is a cofmical change going on in-the earth, 
which will produce a progreflive change in the variation of 
the needle ; and we fee none more likely than Dr Halley’s 
notion. ‘Phere is nothing repugnant to our knowledge of 
the univerfe on the fuppofition of a magnetic nucleus revol- 
ving within this earth; and itis very ealy to conceive a very 
fimple-motion of revolution,’ which fhall produce the very 
motion of the fenfible poles which Mr Churchman contends 
for. We need only fuppofe that the magnetical axis of 
this nucleus is not its axis of revolution. It may not even 
bife& that axis; and this circumftance will caufe the twe 
poles to have different degrees of motion in relation to the 
fhell which furrounds it. 

But this regular progrefs of the magnet within the earth 
may produce very irregular motions of the compafs needle, 
by the intervention of a third body fufceptible of magne- 
tim. The theory of which we have juft given a hint comes: 
here to our affiftance. Suppofe Nd (fig. 3.) to reprefent 
the primitive magnet in the earth, and as to be a ftratum: 
of iron-ore fufceptible of magnetiim. Alfo let n's’ be ano- 
ther fmall mafs of a fimilar ore ; and let their fituations and 
magnitudes be fuch as is exhibited in the figure. ‘lhe fa& 
will be, that » will be the north pole and s the fouth pole of 
the great ftratum, and 7’ and s’ will be the north and fouth 
poles of the {mall mafs or loadftone. Any perfon may re- 
move all doubts as to this, by making the experiment with: 
a magnet NS, a piece of iron or foft tempered fteel 2s, and 
another piece 2's’. The well informed and attentive reader 
will eafily fee, that by fuch interventions every conceivable 
anomaly may be produced. While the great magnet makes- 
a revolution in any direétion, the needle will change its. po- 
fition gradually, and with a certain regularity ; but it will 
depend entirely on the fize, fhape, and fituation, of thefe 
intervening mafles of magnetifable iron-ore, whether the 
change of variation of the compafs fhall be fuch as the pri- 
mitive magnet alone would have produced, or whether it 
fhall be of a kind wholly different. 

Now, that fuch intervening difturbances: may exilt,.is paft 
contradi@tion. We know that even on the fihm of earth 
which we inhabit, and with which enly we are acquainted,, 
there are extenfive ftrata or otherwife difpofed mafes of 
iron-ores in a {tate fulceptible of magnetifm;. and ex- 
periments made on bars of hard tempered fteel, and on bits 
of fuch ores, affure us that the magnetifm is not induced on 
fuch bodies in a moment, but propavated gradually along 
the mafs.—That fuch difturbances do actually exift, we 
have many relations. ‘There are many in‘tances on record 
of very extenlive magnetic rocks, which affect the needle: 
to very confrderable diftances. ‘The ifland of Elbe in-the 
Mediterranean is a very remarkable inftance of this. The. 
Ifland of Cannay alfo, om the weft of Scotland, has rocks: 
which affe& the needle at a great diftance. 

A fimilar effet is obferved near the Feroe Iflands in the: 
North Sea ; the compafs has no determined direction when: 
brought on fhore. Yourn des Sgavans, 1679,p: 174. 

In Hudfon’s Straits, inlatitucde 63°,. the needle has-hardly 
ELillis’s Voyage to Hudjon’s Bay. 

Bouguer obferved the fame thing in Peru: Nay, we 
believe that: almoft. all roeks,. efpecially of whin or trappe: 
ftone, contain iron in a proper ftate. 

All this refers only to the thin eruft through which the: 
human.eye has -oceafionally. penetrated. Of what may be 
below we are ignorant ; but when we-fee appearances which’ 
tally fo remarkably with what would be the effeCs of great: 
ma‘fes of magnetical bodies, modifying the general and re- 
gularly progreflive a€tien of a primitive magnet, whole ex- 
iftence. and piotion..is.incentiftent with nothing that we. know- 
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change of variation has all the probability that we can defire. 
Nay, we apprehend that very confiderable changes may be 
produced in the direftion of the compafs needle even with- 
out the {uppofition of any internal motion. Ifthe great mag- 
net refembles many loadfones we are acquainted with, sc 
more than two poles, we know that thefe poles will at on 
each other, and gradually change each other’s force, and 
confequently the direétion of the compa{s. ‘This procefs, to 
be fure, tends to a flate of things which will change no more. 
— But the period of human hiftory, or of the hiftory of the 
race of Adam, may make but a {mall part of the hiftory of 
this globe ; and therefore this objeétion i is of little force. 
There can be no doubt of the operation of the general 
terreftrial magnetifm on every thing fufceptible of magnetic 
properties ; and we cannot hefitate to explain in this way 
many changes of magnetic dire&ion which have been ob- 
ferved. Thus, in Italy, Father de la Torré obferved, that 
during a great eruption of Vefuvius the variation was 16° 
in the morning, at noon it was 14°, and in the evening it 
was 10°, and that it continued in that ftate till the lava grew 
fo dark asno longer to be vilible in the night ; after which 
it flowly increafed. to 134, where it remained. Daniel 
Bernoulli found the needle change its pofition 45’ by 
an earthquake. Profeffor Muller at Manheim obferved that 
the declination of the needle in that place was greatly af- 
fe€ted by the earthquake in Calabria. Such ftreams of lava 
as flowed from Hekla in the laft dreadful eruption mut 
thave made a transference of magnetic matter that would 
‘conkderably affect the needle. But no obfervations feem to 
hhave been made on the occafion; for we know that com- 
mon iron-ftone, which has no effeét on the needle, will, by 
tere cementation with any inflammable fubftance, become 
magnetic. In this way Dr Knight, fometimes made artificial 
Joadftones.—But thefe are partial things, and not connected 
with the general change of variation now under confideration, 
‘We have faid fo much on this {ubjeét, chiefly with the 
view of cautioning our readers againft too fanguine expecta- 
tions from any pretenfions to the folution of this great pro- 
blem. We may certainly gather from thefe. obfervations, 
that even although the theory of the variation fhould be 
completed, we muft expeét (by what we already know of mag- 


neti{m in general ) that the difturbances of the needle, by” 


local caufes intervening between it and the great influence 
by which it is chiefly dire&ted, may be fo confiderable as to 
affe& the pofition of the compafs needle in a very fenfible 
manner: for we know that the metallic fubftaneces in the 
bowels of the earth are in a ftate of continual change, and 
this to an extent altogether unknown. 

There is another irregular'ty of the mariner’s needle that 
we have taken no notice of, namely, the daily variation. 
This was firft obferved by Mr George Graham in 1722 
( Philofophical Tranfadions, n° 383), and reported to the 
Royal Society of London. It ufually moves (at leaft in 
Europe) to the weftward from 8 morning till 2 P. M. and 
then gradually returns to its former. fituation. The diur- 
nal variations are feldom lefs than 0° 5’, and often much 
greater. Mr Graham mentions (_Philojopbical Tranfattions, 
n° 428) fome obfervations by a Captain Hume, in a voyage 
to America, where he tound the variation greateft in the 
afternoon. This being a general’ phenomenon, has alfo 
attraéted the attention of phiofophers." The moft detailed 
accounts of it to be met with are thofe of Mr Canton, in 
Philofophical Tranfadions, Vol. LI. Part 1. p. 399, and 
thole of Van Swinden, in his Treatife on Eledtricity and 
Magneti/m. 

It appears: from Cabra s obfervations, that although 
there be great irregularities in this diurnal change of pofi- 
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tion of the marfner’s needle, there is a certain avetare, which Variati 


is kept up with confiderable fteadinefs. The following 


table fhows the average of greateft daily change of pofition 
in the different months of the year, ebierred.s in “Mr Canton’s 
houfe, Spital Square, in 759. 


January 7’. 8" 
Feburary 8.58 
24 
26 


20 


July 13.14! 
Augult 12.19 
Sept. 11.43 
OGtober 16.36 
Noy, 8. 9 
Dec. 6.58 


Mr Canton attempts to account for thefe changes of pofis 
tion, by obferving that the force of a maznet is weakened 
by bene. A {mall magnet being placed near a compals 
needle, ENE from it, fo as to make it defle& 45° from 
the natural pofition, the magnet was covered with a brafs 
veflel, into which hot water was poured. The needle gradual- 
ly receded from the maznet 3ths of a degree, and returned 
gradually to its place as the water cooled. This is confirm- 
ed by uniform experience. 

The parts of the earth to the eaftward are firft hens in 
the morning, and therefore the force of the earth is weaken. 
ed, and the needle is made to move to the weftward. But 
as the fun warms the wefern fide of the earth in the after- 
noon, the motion of the needle muit take the contrary di- 
rection. 

But this way of explaining by a change in the force 
of the earth fuppofes that the changing eaule acting 
in oppofition to forme other force... We do not know of 
any fuch. The force, whatever it is, feems fimply to 
produce its own effeét, in deranging. the needle from the 
dire&tion of terreftrial magnetifm. It /Epinus’s theory 
of magnetic agtion be admitted, xv#z. that a bar of ftecl has 
maynetif{m induced on it by propellins the quiefcent and 
mutually repelling particles of magnetic fiuid ta one end, or 
attracting them \to the other, we may fuppofe that the fun 
aéts on the earth asa magnet aéts on a piece of foft iron, 
and in the morning propels the. fluid in the north-wett 
parts. The needle direéts itfelf to this conftipated fluid, and 
therefore it points to the eaftward of the magnetic north in 
the afternoon. And (to abide by the fame theory) this 
induced magnetifm will be foméwhat greater when the 
earth is warmer; and therefore the diurnal variation will 
be greateft in fummer. ‘I‘his change of pofition of the 
conftipated fluid mult be f{uppofed to bear a very {mall ratio 
to the whole fluid, which is naturally fuppofed to be con- 
ftipated 1 in one pole of the great maznet in: order to give it 
magnetifm. Thus we fhall. have the diurnal variation a very 
{mall quantity. ‘This is departing, however, from the prin- 
ciple of Mr Canton’s explanation ; and indeed we cannot fee 
how the weakening the general force of the terreftrial mag- 
net fhould make any change in the needle in refpeé to its 
direGtion ; nor does it appear probable that the change. of 
temperature produced by the fun will penetrate deep enough 
to produce any fenfible effe€&t on the magnetifm. And if 
this be the caufe, we think that the derangements of the 
needle {hould vary as the thermometer varies, which is not 
true. The other method of explaining is much beiter, if 
Epinus’s theory of magnetic attraction and repulfion be 
juft; and we may fuppofe that it is only the fecondary 
majnetifm (2. e. that of the magnetifable menerals) that is 
fenfiibly affeted by the heat ; this will account very well for 
the yreater mobility of the fluid in fummer than in winter. 

A great objection to either of thefe explanations is the 
prodigious diverfity of the diurnal variations in differ- 
eut places.’ ‘This is fo very great, that we can hardly afcribe 
the diurnal variation to any change in the magnetilm of the 
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ation, primitive’ terreftrial magnet, and muft rather look for its 
ere 


seaufe in lecal citcumftances. This conclufion becomes more 


“probable, when we learn that the deviation from the meti- 


pia and the deviation from the horizontel line are not af- 

eéted at the fame time. Van Swinden afcribes them folely 
< changes produced on the reedles themfelves. If their 
smagnetifm be greatly deranged by the fun’s pofition, it, may 
‘throw the magnetic centre: away from the centre of the 
“needle’s‘motion, and thus may produce a very {mall change 
of pofition. But if this be the caufe, we fhould expeét dif- 
ferences in different needles. Wan Swinden fays, that there 
are fuch, and that they are very great; but as he has not 
fpecified them, we cannot draw any.conclufion. 

But, befides this regular diurnal variation, there is ano- 
“ther, which is fubjected to no rule. The aurora borealis 
3 obferved (fn Europe) to difturb the needle exceedingly, 
fometimes drawing it feveral degrees from its pofition. It is 
always obferved to increafe its deviation from the meridian, 
that is, an aurora borealis makes the needle point more 
wefterly. This difturbance fometimes amounts to fix or 
feven degrees, and is generally obferved to be greateft when 
the aurora borealis is moft remarkable. 

This is a very: curious phenomenon, and we have not 
‘been“able to find any connection between this meteor and 
the pofition of a magnetic needle. It is to be obferved, 
that a needle of copper or wood, or any fubftance befides 
iron, is not affected. We long thought it an electric phe- 
nomenon, and that the needle was affected as any other 
body balanced in the fame manner would be; but a copper 
needle would then be affeéted. Indeed it may {till be doubt- 
ed whether the aurora borealis be an ele€tric phenomenon. 
"They are very frequent and remarkable in Sweden; and yet 
Bergman fays, thatthe never obferved any eletric fymptoms 
about them,’ though in the mean time the magnetic needle 
was greatly affetted, 

We fee the needle frequently difturbed ‘both from its ge- 
neral annual pofition, and from the change made on it by 
the diurnal variation. ‘This is probably the effet of avrore 
boreales which are invifible, either on account of thick 
weather or day-light. Van Swinden fays, he feldom or 
never failed to obferve aurore boreales immediately after any 
anomalous motion of the needle; and concluded that there 
had been one at the time, theneh he could not fee it, 
Since no needle but a magnetic one is affe€ted by the aurora 
borealis, we may conclude that there is fome natural connec- 
tion between this meteor and magnetifm. This fhould 
farther incite us to obferve the circumftance formerly men- 
tioned, viz. that the fouth end of the dipping needle points to 
that part of the heavens where the rays of the aurora appear 
to converge. _ We wifh that this were diligently obferved 
m places which have very different variation and dip of the 
mariner’s needle. 

For the diurnal and this irregular variation, confult the 
Differtations of Celfius and of Hiorter, in the Memairs of 
Stockholm ; Wargentin, Philofophical Tranfaéions, Vol. ‘48. 
Braun (Comma Petropol. Novi, 1. V. VII. TX) ; Graham 
and Canton as above. 

VARIETY, a change, fucceffion, or difference, in the 
appearance or nature of things ; in oppofition to uniformity. 

Variety, in botany, is a change in fome lefs effential 
part or quality ; as colour, fize, pubefcence or age.—Ex- 

ternally ; by the plaiting or interweaving of the branches— 
by bundling or uniting of feveral ftalks into one broad flat 


ene; by the greater breadth, or narrownefs, or curling of 


leaves—by becoming awiifleli, or {mooth, or hirfute. “In: 
ternally ; by becoming mutilated*in the corolla; or having 
one larger than orn ey luxuriancy, multiplication, or 
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tulnefs—by becoming proliferous, or creted—by bearing nt 
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bulbs inftead of feeds—or being viviparous. 


Varnih. 


.The ufual ceufes of variation ie climate, foil, expofure, 


heat, cold, winds, culture. 

VARIOLA, the Sma.Lt-pox. 
—224. 

VARIX, in medicine, the dilatation of a vein, arifing 
from the too great abundance or thicknefs of the blood. 

VARNISH, a clear limpid fluid, capable of hardening 
without lofing its tranfparency, uled by painters, gilders, 
&c. to give a luftre to their works, to preferve them and 
defend them from the air. 

A coat of varnifh ought to poffefs the following proper- 
ties: 1. It mutt exclude the action of the air; becaufe wood 
and metals are varnifhed ta defend them from decay and 
ruft. 2. It mutt refift water; for otherwife the effet of 
the varnifh could not be permanent. 3. It ought not to 
alter fuch colours as are intended to be preferved by this 
means. It is neceflary therefore that a varnifh fhould be 
eafily extended or fpread over the furiace, without leaving 
pores or cavities; that it fhould not crack or feale; and 
that it fhould refift water. Now refins are the only bodies 
that poffefs thefe properties. Refins confequently muit be 
ufed as the bates of varnifh. ‘The queftion which of courfe 
prefents itfelf muft then be, how to difpofe them for this 
ufe? and for this purpofe they muft be diflolved, as minute- 
ly divided as poffible, and combined in fuch a manner that 
the imperfections of thofe which might be difpofed to fcale 
may be corrected by others. 

Refins may be diflolved by three agents. 1. By fixed 
oil. -2 By volatile oil. 3. By alcohol. And accordingly 
we have three kinds of varnifh: the fat or oily varnith, ef- 
fential varnifh, and {pirit varnifh. Before a refin is difelied 
in a fixed oil, it is neceflary to render the oil drying. For 
this purpofe the oil is boiled with metallic oxides ; in which 
operation the mucilage of the oil combines with the metal, 
while the oil itfelf unites with the oxigene of the cade: 
To accelerate the drying of this varnifh, it is neceflary to 
add oil of turpentine. The effential varmifhes confift of a 
folution of refin in oil of turpentine. The varnith being 
applied, the effential oil flies off, and leaves the refin. This 
is ufed only for paintings. ~When refins are diffolved in al- 
cohol, the varnifh dries very fpeedily, and is fubje& to cracks 
but this fault is correéted by adding a {mall quantity of tur- 
pentine to the mixture, which renders it brighter, and lefs 
brittle when dry. 

We thall now give the method of preparing a number of 
varnifhes for different purpofes. 

A Varnifh for Toilet-boxes, Cafes, Fans, &c.—Diflolve two 
ounces of gum maftich and eight ounces of gum fandarach 
in a quart of alcohol; then add four ounces of Venice tur- 
pentine. 

A Varnifh for Wainfcots, Cane-chairs, fron-chairs, Grates.— 
Diffolve in a quart of alcohol eight ounces of gum fandarach, 
two ounces of feed lac, four ounces of rofin; then add me 
ounces of Venice turpentine. It the varnita is withed to 
produce ared colour, more of the lac and lefs of fandarach 
fhould be ufed, and a little dragon’s blood fhould be added. 
This varnith is fo thick that two layers of it are equal to four 
or five of another. 

4 Varnifh for Fiddles, and other Mufical [nftruments.— Put 
four ounces of gum fandarach, two ources of lac, two 
ounces of gum mattich, an ounce of gum elemi, into a quart 
of alcohol, and hang them over a flow fire till they are dif- 
folved ; Hie add twe@ ounces of turpentine. 


Varnifh in order to employ Vermilion for painting Equipages. 


—Diffolve in a quart of alcohol fix ounces of fandarach, 
4K three 


See Mepicine, n° 222° 
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Varnifl. three ounces of gum lac, and four ounces of rofin; after- 
: wards add fix ounces of the cheapeit kind of turpentine ; 


“ with it a proper quantity of vermilion when it is to, be 
ufed. 

Gold-coloured Varnifhb.—Pound feparately four ounces of 
ftick lac, four ounces of gamboge, four ounces of dragon’s 
blood, four ounces of anotta, and one ounce of faffron : put 
each of them feparately into a quart of alcohol, and expofe 
them for five days in a narrow-mouthed bottle to the fun, 
or keep them during that time in a very warm room, fha- 
king them every now and then to halten the folution. 
When they are all melted, mix them together. More or lefs 
of each of thefe ingredients will give the different tints of 
gold according as they are combined. In order to make 
filver imitate gold exaétly when covered with this varnifh, 
the quantity of ingredients muft be fomewhat greater. T'he 
method of gilding filver-leaf, &c. with this varnifh is as fol- 
lows: The filver-leaf being fixed on the fubje&, in the fame 
manner as gold-leaf, by the interpofition of proper gluti- 
nous matters, the varnifh is fpread upon the piece witha 
brufh or pencil. The firft coat being dry, the piece is again 
and again wafhed over with the varnifh till the colour ap- 
pears fufficiently deep. What is called gi/t-deather, and 
many picture frames, have no other than this counterfeit 
gilding. Wathing them with a little re¢tified fpirit of wine 
affords a proof of this; the fpirit diffolving the varnifh, and 
leaving the filver leaf of its own whitenefs. For plain 
frames, thick tin-foil may be ufed inftead of filver. The 
tin-leaf, fixed on the piece with glue, is. to be burnifhed, 
then polifhed with emery and a fine linen cloth, and after- 
wards with putty applied in the fame manner: being then 
lacquered over with the varnifh five or fix times, it looke 
very nearly like burnifhed gold. ‘The fame varnifh, made 
with a lefs proportion of the colouring materials, is applied 
alfo on works of brafs; both for heightening the colour of 
the metal to a refemblance with that of gold, ‘and for pre- 
ferving it from being tarnifhed or corroded by the air. 

Oil Varnifbes.— Gum copal and amber are the fubftances 
principally employed in oil varnifhes ; they poflefs the.pro- 
perties neceflary for varnifhes, folidity and tranfparency. — 
‘The copal being whiteft, is ufed for varnifhing light, the 
amber for dark colours. It is beft to diffolve them before 
mixing them with the oil, becaufe by this means they are in 
tefs danger of being {corched, and at the fame time the var- 
nith is more beautiful. ‘They fhould be melted in a pot on 
the fire; they are in a proper ftate for receiving the oil 
when they give no -refiftance to the iron f{patula, and when 
they run off from it drop by drop. ‘The oil employed 
fhould be a drying oil, and perfetly free from greafe. It 
fhould be poured into the copal or amber by little and little, 
conftantly ftirring the ingredients at the fame time with the 
fpatula. When the oil is well mixed with the copal or am- 
~ ber, take it off the fire ; and when it is pretty cool, pour in 
a greater quantity of the effence of turpentine than the oil 
that was ufed. After the varnifh is made, it fhould be paf- 
fed through a linen cloth. Oil varnifhes become thick by 
keeping ; but when they are to be ufed, it is only meceflary 
to pour in a little eflence of turpentine, and to put them 
for alittle on the fire. The turpentine is neceffary in oil 
varnifhes to make them dry properly; generally twice as 
rauch of it is ufed as of oil. Leefs is neceffary in fummer 
than in winter. Too much oil hinders the varnifh from 
drying ; but when too little is ufed, it cracks and does not 


fpread properly. We fhall fubjoin the moft ufeful oil var. - 


nifhes : 

White Copal Varnifb,—On 16 ounces of melted copal 
pour four, fix, or eight ounces of linfeed oil, boiled and 
quite free from greafe, When they are well mixed, take 
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them off the fire (not forgetting to ftir them properly).; Varni 
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and when pretty cool, pour in 16 ounces of the effence of 
Venice turpentine. Pafs the varnifh through a cloth.— 
Amber varnifh is made in the fame way. 

Black Varnifh for Coaches and Iron Work.—This varnifh 
is compofed of bitumen of Paleftine, rofin, and amber, melt 
ed feparately, and afterwards mixed ; the oil is then added, 
and afterwards the turpentine, as directed above. The 
ufual proportions are, 12 ounces of amber, two ounces of 
rofin, two ounces of bitumen, fix of oil, and 12 of the ef- 
fence of turpentine.— Golden-coloured varnifh may be made 
alfo by fubftituting linfeed oil for alcohol. . 

Ejfential Oil Varnifhes.—The only effential oil varnifhes 
ufed are for pi€tures. Picture varnithes’ fhould be white, 


light, and quite tranfparent, which will preferve the colours 
without giving them any difagreeable tint ; and it fhould be 
poffible to take them off the picture without injuring it. 
"They are ufually made of gum mattich and turpentine dif- 
‘Che varnifh is paffed 
It is applied cold 


folved together in fome effential oil. 
through a cloth, and allowed to clarify. 
to the picture. 

Varnifh for Glafs, in order to preferve it from the Rays 
of the Sun.—Pulverife a quantity of gum adragant, and let 
it diffolve for 24 hours in the white of eggs well beat up ; 
then rub it gently on the glafs with a bruth. 

Varnithes before they are ufed fhould be carefully kept 
from duft, which would {poil them; and they fhould be kept 
in a veffel quite clean and dry. When ufed, they fhould be 
lifted lightly with a brufh, and fpread upon a ground alto- 
gether free from dirt and moifture. The fubftance, after 
being varnifhed, fhould be expofed to the heat of the fun, 
or placed in a warm room covered with a glafs cafe, to 
keep out all filth. Oil varnifhes require more heat than al- 
cohol varnifhes. The varnifh fhould be put on very quick- 
ly, making great ftrokes with the pencil or brufh, taking 
care that thefe ftrokes never crofs one another; it fhould 
be fpread equally, and never thicker than a leaf of pa- 
per; a fecond coat fhould not be put on till the firft is 
quite dry. If the varnifh, after being put on, becomes dull 
and uneven, it muft be taken off entirely, and new varnifh. 
put on. : 

When wainfcot is to be varnifhed, it is firft painted of a 
wooden colour. ‘This colour is made by infufing in water 
either red or yellow ochre (according to the colour wifhed 
for), terra ombria (a kind of ochre) and white lead; into 
this as much as neceflary is put of parchment pafle. Two 
thin coats of this are to be put on, and, after they are quite 
dry, the varnith. 

Varnifhes are polifhed with pumice-ftone and tripoli 
earth. ‘The pumice-ftone muft be reduced to an impal- 
pable power, and put upon a piece of ferge moiftened with 
water; with this the varnifhed fubftance is to be rubbed 
lightly and equally. The tripoli muft alfo be reduced to 
a very fine powder, and put upon a clean woollen cloth 
moiftened with olive oil, with which the polifhing is to be 
performed. The varnifh is then to be wiped with foft li- 
nen, and, when quite dry, cleaned with ftarch ot Spa- 
nifh white, and rubbed with the ‘palm of the hand or with: 
a linen cloth. 

To recover colours or varnifh, and to take off the dirt 
and filth which may adhere to them, a ley is ufed made of 
potafh and the athes of lees of wine. Take 48 ounces of 
potafh, and 16 of the above-mentioned afhes, and put them 
into fix quarts of water, and the ley is made :.inftead of the 
afhes an equal quantity of potafh would probably do as 
well. To clean dirty colours, dilute fome of this ley with 
four times its quantity of water, and rub the picture with. 
it ; then wath it with river water; and when dry, give it a 

ceaty 


mith. coat or two of varnifh. 


VAR 
In order to take off a varnith, wath 
it with the above mentioned ley, then with water, and then 
lift it off the fubftance on which it was with any iron inftru- 
ment.—We hall finith this article with a defcription of the 
famous Chinefe varnith. 

The Chinefe varnifh is not a compofition, but a refin 

which exudes from a tree called in China #f-chu, “ varnith 
tree.’ ‘This tree grows in feveral provinces of the fouthern 
parts of China. The Chinefe take the following method 
of propagating this tree: In fpring they choofe a vigorous 
fhoot about a foot in length, which proceeds immediately 
from the trunk ; and coat over the lower part, by which it 
adheres to the tree, with a kind of yellow earth, at leaft 
three inches in thicknefs. This coat is carefully covered 
with a mat, to defend it from rain and the injuries of the 
air. Towards the autumnal equinox they detach a little 
of the earth, to obferve in what condition the {mall roots 
are, which begin to fpring forth from the fhoot. If they 
find that the filaments which compofe them are of a reddifh 
colour, they judge it is time to make an amputation ; but 
they defer it if the roots are white, becaufe this colour fhows 
that they are yet too tender: they then clofe up the coat 
again, and wait till the-{pring following. When the fhoot 
is feparated from the trunk of the tree, it is put into the 
earth; but in whatever feafon it is planted, whether in 
fpring or autumn, great care muft be taken to put plenty of 
cinders into the hole prepared for it ; without this precau- 
tion the ants would deftroy the yet tender roots, or at leaft 
deprive them of all their moifture, and caufe them to de- 
cay. 
The Chinefe do not procure varnifh from the tfi-chu un- 
til its trunk is nearly five inches in diameter, which fize it 
feldom attains to before feven or eight years. Varnith extrac- 
ted from a tree fmaller or of lefs age would not have the 
fame body and {plendor. This liquor diftils only in the 
night-time, and during the fummer feafon. To caufe the 
gum to flow, they make feveral rows of incifions round the 
trunk, the number of which is. proportioned to the vigour 
ef the tree. The firft row is feven inches from the earth, 
and the reft are at the fame diftance ore from the other, and 
continue to the top of the trunk, and even fometimes on 
the boughs which are of a fufficient ftrength and fize. The 
Chinefe ufe a crooked iron for making thefe incifions, which 
muft run a little obliquely, and be equal in depth to the 
thicknefs of the bark ; they make them with one hand, and 
with the other hold a hell, the edges of which they infert 
into the opening, where it remains without any fupport. 
Thefe incifions are made towards evening, and next morn- 
ing they colleé&t the varnifh which has fallen into the fhells ; 
the following evening they are again inferted, and this ope- 
ration is continued until the end of fummer. A thoufand 
trees yield almoft in one night 20 pounds of varnifh. 

While the varnifh diftils, it exhales a malignant vapour, 
the bad effeéts of which can only be prevented by preferva- 
tives and great precaution. ‘The merchant who employs 
the workmen is obliged to keep by him a large vafe fill- 
ed with-rape-oil, in which a certain quantity of thofe flefhy 
tilaments have been boiled that are found in hog’s lard, and 
which do not melt. When the workmen are going to fix 
the fhells to the trees, they carry fome of this oil along with 
them, and rub their face and hands with it, which they do 
with greater care when they collect in thie morning the var- 
nifh that: has diftilled during night. Atter eating, they 
wath their whole bodies with warm water, in which the bark 
of the chefnut-tree, fir-wood, cryftallifed faltpetre, and fome 
other drugs, have been boiled. When they are at work 
ear the trees, they put upon their heads a {mall cloth bag 
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in which there are two holes, and cover the fore-patt of Varnifh. 
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their bodies with a kind of apron made of doe-fkin, which 
is {ufpended from their necks with ftrings, and tied round 
them with a girdle. ‘They alfo wear boots, and have co- 
verings on their arms, made of the fame kind of fkin. ‘The 
labourer who fhould attempt to colle& varnifh without ufing 
this precaution, would foon be punifhed for his rafhnefs, and 
the moft dreadful effe&ts would enfue. The diforder fhows 
itfelf by tetters, which become of a bright red colour, and 
fpread in a very fhort time ; the body afterwards {wells, and 


the {kin burfts and appears covered with an univerfal lepro-— 


fy. The unhappy wretch could not long endure the ex- 
cruciating pains which he feels, did he not find a fpeedy 
remedy in thofe prefervatives which are ufed againit the 
malignant and noxious exhalations of the varnifh, 

The feafon of colleing varnifh being ended, the mer- 
chant puts it into {mall cafks clofely flopped. A pound of 
it newly made cofts him about one fhilling and eight pence 
Sterling ; but he gains cent. per cent. upon it, and fometimes 
more, according to the diftance of the place to which he 
tranfports it. . 

Befides the luftre and beauty which that varmifh gives to 
many of the Chinefe manufaétures, it has alfo the property 
of preferving the wood upon which it is laid, efpecially if no 
other matter be mixed with it. It prevents it from being 
hurt either by dampnefs or worms. j 

Every workman has a particular art and method of ufing 
the varnifh. This work requires. not only much fiill and 
dexterity, but alfo great attention, to obferve the proper de- 
gree of fluidity which the gum ought to have, as it muft be 
neither too thick nor too liquid when it is laid on. Patience 
above all is neceffary in thofe who with to fucceed. To 
be properly varnifhed, a work muft be done at leifure ; and 
a whole fummer is fearcely fufficient to bring it to perfec- 
tion. It is therefore rare to fee any of thofe cabinets which 
are imported to us’from Canton fo beautiful and durable as 
thofe manufactured in Japan, Tong-king, and Nang-king, 
the capital of the provirce of Kiang-nan: not that the ars 
tis do not employ the fame varnith ; but as they work for 
Europeans, who are more eafily pleafed, they do not take 
the trouble of giving the pieces which come from their 
hands all the polifh they are capable of receiving. 

There are two methods of laying on the varnifh; the 
fimpleft is, when it is immediately laid on the wood. The 
work is firft polifhed, and then daubed over with a kind of 
oil which the Chinefe call song-yeou. When this oil is dry, 
it receives two or three coats of varnifh; which remain fo 
tranfparent, that all the fhades and’veins of the wood may 
be feen threugh them. If the artift is defirons of entirely 
concealing the fubftance on which they are laid, nothing 
is neceflary but to add a few more coats; thefe give the 
work a fhining furface, the fmoothnefs of which equals that 
of the moft beautiful ice. When the work is dry, various 
figures are painted upon it in gold and filver, fuch as flow- 
ers, birds, trees, temples, dragons, &c. A new coat of var- 
nith is then fometimes laid over thefe figures, which pre- 
ferves them, and adds much to their {plendor. ‘The fecond 
method requires.more preparation. ‘l'he Chinefe workmen 
fix to the wood by means of glue a kind of pafteboard, com- 
pofed of paper, hemp, lime, and other ingredients, well 
beaten, that the varnifh may incorporate with them. Of 
this they make a ground perfe€tly f{mooth and folid, over 
which the varnifh is laid in thin coats, that are left to dry 
one after the other. 

_It often happens, that the luftre of varnifhed tables and 


other pieces of furniture is infenfibly deltroyed by tea and 


warm liquors. ‘¢ The fecret of reftoring to varnith its fhi- 
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Varnith, ning black colour (fays a Chinefe author) is to expofe it 
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for one. night to a white hoar-froft, or to cover it fome time 
with fnew.” Fora method of imitating Chine/e varni/h, 
fee TURNING. 

Varnisu alfo fignifics a'fort of fhining coat, wherewith 
potter’s ware, delit-ware, china-ware, &c. are covered, 
which gives themia fmoothnefs apd luftre. Melted lead is 
generally: ufed for the firft, and {malt for the fecond. See 
GLAziNnG. ; 

Vaxrnisu, among medalifts, fignifies the colours antique 
medals have acquired in the earth. 

The beauty which nature alone is able to give to medals, 
and art has never yet attained to counterfeit, enhances the 
value of them: that is, the eolour which certain foils in 
which they have a long time lain tinges the metals withal: 
fome of which are blue, almoft as beautiful as the torquoife; 
others with:an inimitable vermilion colour; others with a 
certain fhining polifhed brown, vaitly finer than Brafil figures. 

The moft ufual varnifh is a beautiful green, which hangs 
to the fineft flrokes without effacing them, more accurately 
than the fineft enamel does on metals. 

_- No metal but brafs is fufceptible of this; for the green 
ruft that gathers on filver always {poils it, and it muft be 
got off with vinegar or lemon juice. 

Falfifiers of medals have a falfe or modern varnifh, which 
they ufe’on their counterfeits, to give them the appearance 
or air of being antique. But this may be difcovered by its 
foftnefs; it being fofter than the natural varnifh, which is 
as hard as the metal itfelf. 

Some depofit their fpurious metals in the earth for a con- 
fiderable time, by which means they contraG a fort of var- 
nifh, which may impofe upon the lefs knowing ; others ufe 
fal ammoniac, ard others burnt paper. 

VARRO (Marcus Terentius), the moft learned of all 
the Romans, was born 28 years B..C. He was a fenator 
of the firit diftin&tion, both for birth and. merit ; and bore 
many great offices. He was an intimate friend of Cicero ; 
and this friendfhip was confirmed and immortalized by a mu- 
tual dedication of their learned works to each other. ‘Thus 


Cicero dedicated his Academic Queftions to Varro; and . 


Varro dedicated his treatife on the Latin tongue to Cicero. 
In the civil wars he was zealoufly attached to Pompey; but 
after his defeat foon fubmitted to Cefar, who was reconci- 
led to him. Afterwards he applied his whole time to let- 
ters, and had the charge of the Greek and Latin libraries 
at Rome. He was above'7o when Antony profcribed him; 
however, he found means to efcape and fave his life, though 
he could not fave fomie of his works and:his library from 
being plundered by the foldiers. After this ftorm was over, 
he purfued his ftudies as ufuah; and Pliny relates, that he 
continued to ftudy and-to write when he was 88 years of 
age. He was 80 when he wrote his three books De re Rw 
fica, which. are ftill extant. Five of his books De /ingua 
Latina, which he addreffed to Cicero, are alfo extant. T'heré 
remain, too, divers fragments of his works, particularly of 
his Menippean Satires, which are medleys of profe and 


’ verfe ; and Scalliger has colleéted fome of his epigrams from 


among the Cata/edéa Virgilii. His books De lingua Latina, 
and De re Ruflica, were printed with the notes of Jofeph 
Scaliger, ‘l'urnebus, and Victorius, by Henry Stephens at 
Paris, 1573, in 8yvo, and have been publifhed feparately 
fince among the Audiores de lingua Latina, and the Audores 
de re Ruflica. 

There was, another Varro of antiquity, called Atacinus, 
who was born about 10 years after the firlt, at a fmall town 
near Narbonne. ‘Though infinitely below the Reman in 
learning, he was at leaft as good, if net a better, poet ; 
which perhaps has made, Lilius Gyraldus and other critics 
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confound them. He compofed many works in verfe ; fome 
fragments of which were colleéted, and publifhed with thofe 
of other ancient poets, at Lyons in 1603. lis chief works 
were, A poem. on the war with the Sequani, a people of 
Gaul; and the Aftronomics, that went under the name of 
Planciades the grammarian: But the Argonautics, in four 
books, was. what gained him the greateft reputation: and 
though indeed nothing but a tranflation of Apollonius Rho~ 
dius, yet was fo well done as to be commended by Quin- 
tilian. 

VARRONIA, in-botany : A genus of plants belonging 
to the clafs of pentandria, and to the order of monagynia ; 
and arranged tm the natural fyftem under the ar1ft order, 
Afperifolie. 'Vhe corolla is quinquifid; the fruit a drupa, 
with a quadrilocular kernel. ‘There are fix {fpecies.; none of 
which are natives of Britain. 

VASCULAR, fomethiag confifting of divers veffels, as 
arteries, veins, &c. 

VASE, a term frequently ufed for ancient veffels dug 
from under ground, or otherwife found, and preferved in 
the cabinets of the curious. In archite@ture, the appella- 
tion va/e is alfo given to thofe-ornaments placed on cor- 
niches, fochles, or pedeftale, reprefenting the veffele of the 
ancients, particularly thofe ufed in facrifice, as incenfe-pots, 
flower-pots, &c. See Portiann-Vafe. 

VASSAL, in our ancient cuftoms, fignified a tenant or 
feudatory ; or perfon who vewed fidelity and homage to a 
lord, on account of fome land, &c. held of him in fee ; alfo 
a flave or fervant, and efpecially a domettic of a prince.— 
Vaffallus is {aid to~be guafi inferior focius ; as the vaffal is ins 
ferior to his mafter, and muft ferve him ;. and yet he is in 
a manner his companion, becaufe each of them is obliged to 
the other. See Fropaz-Sy/tem. 

VATICAN, a magnificent palace of the pope, in Rome, 
which is jaid to confift of feveral thoufand rooms: but the 
parts of it moft admired are the grand ftaircafe, the pope’s 
apartment, and efpecially the library, which is one of the 
richeft in the world, both in printed- books and manu- 
{cripts. 

VAUBAN (Sebaftian:le Preftre, feigneur de), marfhal 
of France, and the greateft engineer that country ever pro. 
duced, was born in 1633. He difplayed his knowledge of 
fortification in the courle of many fieges, and his fervices 
were rewarded with the firft military honours. He was 
made governor of Lifle in 1668, commiflary-general of the 
fortifications of France in 1678, governor of the maritime 
parts of Flanders in 1689, anda marfhal of France in 1703, 
He died in 1707, after having brought the arts of attack. 
ing and defending fortified places to a degree of perfeétion 
unknown before. His writings on thefe fubjeéts are in the 
higheft elteem. 

VAUDOIS, Vatpenszs, or Waldenfes, in ecclefiattical 
hiftory, a name given. to a feét of reformers, who made their 
firft appearance about the year 1160. 

The origin of this famous fe&t, according to Mofheim, 
was as follows :. Peter, an opulent merchant of Lyons, furs 
named Valdenfis, or Validifius, from Vaux or Waldum, a 
town. in the marquifate of Lyons, being extremely zealous 
fer the advancement of true piety and Chriftian knowledge, 
employed a certain prieft called Stephanus de Evifa, about 
the year 1160, in tranflating from Latin into French the 
four Gofpels, with other books of Holy Scripture, and the 
moft. remarkable fentences of the ancient doGtors, which 
were fo highly elteemed in this century. But no fooner 
had he peruféd thefe facred books with a proper degree of 
attention, than’ he perceived that the religion which was 
now taught in the Roman church, differed totally from that 
which was originally inculcated by Chrit and his apoftles. 
5 Struck 
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udois. Struck with this elaring contradiGtion between the doétrines 


of the pontiffs and the truths of the Gofpel, and animated 
with zeal, he abandoned his mercantile vocation, diftributed 
his riches among the poor (whence the Waldenfes were 
called poor men of Lyons), and forming an affociation with 
other pious men, who had adopted his fentiments and his 
turn of devotion, he began in the year 1180 to aflume the 
quality of:a public teacher, and to inftruét the multitude in. 
the doctrines and precepts of Chriftianity. 

Soon after-Peter had affumed the exercife of his miniftry, 
the archbifhop of Lyons, ‘and the other rulers of the church 
in that province, vi2oroufly oppofed him. However, their 
oppofition was unfuccefsful ; for the purity and fimplicity 
of that religion which thefe good men taught, the {potlets 
innocence that fhone forth in their lives and aétions, and 
the noble contempt of riches and honours which was con- 
{fpicuous in the whole of their conduct and converfation, ap- 
peared fo engaging to all {uch as had any fenfe of true pie- 
ty, that the number of their followers daily increafed.— 
"They accordingly formed religious affemblies, firft in France, 
and afterwards in Lombardy, from whence they propaga- 
ted their fe& throughout the other provinces of Europe 
with incredible ‘rapidity, and with {uch invincible fortitude, 
that neither fire, nor {word, nor the moft cruel inventions 
of mercilefs perfecution, could damp their zeal, or entirely 
ruin their caufe. 

The attempts of Peter Waldus and his followers were 
neither employed nor defigned to introduce new doc- 
trines into the church, nor to propofe new articles of faith 
to Chriftians. All they aimed at was, to reduce the form 
of ecclefiaftical government, and the manners both of the 
clergy and people, to that amiable fimplicity and primitive 
fantity that characterifed the apoftolic ages, and which ap- 
pear fo ftronzly recommended. in the precepts and injunc- 
tions of the divine Author of our holy religion. In con- 
fequence of this defign, they complained that'the Roman 
church had degenerated, under Conftantine the Great, from 
its primitive purity and fan&tity. ‘They denied the fupre- 
macy of the Roman pontiff, and maintained, that the rulers 
and minifters of the church were obliged, by their vocation, 
to imitate the poverty of the apoftles, and to procure for 
themfelvés a fubfiftence by the work of their hands.. ‘They 
confidered every Chriftian as, in a certain meafure, qualified 
and authorifed to inftru@t, exhort, and confirm the brethren 
in their Chriftian courfe, and demanded the reftoration of 
the ancient penitential cifcipline of the church, # ¢. the ex- 
piation of tranfgreffions by prayer, fafting, and alms, which 
the new-invented doétrine of indulgences had almoft totally 
abolifhed. They at the fame time affirmed, that every pi- 
ous Chriftian was qualified and entitled to preferibe to the 
penitent the kind or degree of fatisfaétion or expiation that 
their tranfgreffions required ; that confeffion made to prietts: 
was by no means neceflary, fince the humble offender might 
acknowledge his fins, and teftify his repentance, to any true 
heliever, and might expe from fuch the counfel and admo- 
nition which his cafe demanded. 

. the power of delivering finners.from the guilt and punifh- 
ment of their offences belonged to God alone ; and that in- 
dulgences of confequence were the criminal inventions. of 
fordid avarice. ‘They looked upon the prayers and other 
ceremonies that were inftituted in behalf of the dead, as: 
vain, ufelefs, and abfurd, and denied the exiftence of depart- 
ed fouls in an:intermediate ftate of purification ; affirming, 
that they were immediately, , upon their feparation from the 
body, received into heaven, or thruft down.to hell. ‘Thefe, 
and other tenets of a like nature, compofed the fyftem of 
doctrine propagated by the Waldenfes. 
feveral of the Waldenfes denied the obligation of infant. 
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baptjim, and that others rejeGled water-baptifm se a " Veules 


They maintained, that. 


It is alfo faid that: 


UD.) 


but Wall has laboured to prove that infant-baptifm was 
generally practifed ahong them. 

Their rules of practice were extremely auftere ; for they 
adopted as the model of their moral difcipline the fermon of: 
Chrift on the mount, which they interpreted and explained 
in the moft rigorous and literal manner, and confequently. 
prohibited and condemned in their fociety all wars, and fuits 
of law, and all attempts towards the acquifition of wealth,: 
the infliGiiag of capital punifhments, felf-defence againft un- 
juft violence, and oaths of all kinds. 

During the greateft part of the 17th century, thofe of? 


them who lived in the valleys of Piedmont, and who had. 


embraced the do¢trine, difcipline, and worfhip of the church 
of Geneva, were oppreffed and perfecuted, in the moft bar- 
barous and inhuman manner, by the minifters of Rome. 
This perlecution was carried on with peculiar marks of- 
rage and enormity in the years 1655, 1656, and 1696, and’ 
feemed to portend nothing lefs than the total extinGion of- 
that unhappy nation. ‘The moft horrid {cenes of violence- 
and bloodfhed were exhibited in this theatre of papal tyran- 
ny ; and the few Waldeafes that furvived were indebted for- 
their exiftence and fupport to the interceffion made for them 
by the Englifh and Dutch governments, and alfo by the 
Swils cantons, who folicited the clemency of the duke of: 
Savoy in their behalf, 

VAULT, in archite&ture, an arched roof, fo contrived 
that the ftones which form it fuftain each other. 

Vaults are on many occafiens to be preferred to foffits or 
flat ceilings, as they give a greater height and elevation, and 
are befides more firm and durable. 

VAYER. See Morue. 

VAYVODE, or Vaivone. See Wavywone: 

UBES (St), a feaport town of Portugal, in the pro-- 
vince of Eftremadura, feated on a bay of the Atlantic O-. 
cean, 21 miles fouth of Lifbon. It ftands on an eminence, 
with a very ftrong caftle built on aroek. The foil about it 
is fertile in corn, wine, and fruits; and it is furnifhed with. 
good fifth from the fea, and a {mall lake in the neighbour~ 
hood. Here they make great quantities of fine falt, which 
is carried to the American plantations. E. Long. 8. 54.. 
N. Lat. 38; 22. 

UBIQU ITARIANS, formed from ubique,  every- 
where,” in ecclefiaftical hiftory, a fect of Lutherans which. 
rofé and fpread itfelf.in Germany ; and whofe diftinguithing 
dotriie was, that the body of Jefus Chrift is everywhere, or. 
in every place. 

Brentius, one of the earlieft reformers, is faid to have fir 
broached this error, in 1560. Luther himfelf, in his con- 
troverfy with Zuinglius, had thrown out fome. unguarded. 
expreflions, that feemed to imply a belief of the: omnipre- 
fence of the body of Chrift; but he became fenfible afters 
wards, that this opinion was attended with great difficul- 
ties, and particularly that it ought-not to be made ufe of as 
a proof of Chrift’s corporal prefence in. the euchariit. 
However, after the death of Luther, this abfurd. hypothefis. 
was renewed, and dreffed up in a {pecious and plaufible form 
by Breatios: Chemnitius, and Andrzas, who maintained the 
communication of the properties of Chrift’s divinity to his 
human nature. It. is indeed obvious, that every Lutheran: , 
who believes the dotrine of confubftantiation (fee Svprar 
of the Lord), whatever he may pretend, muft be an: Ubiqui-. 
tarian. 

UBIQUITY, Omnirresence ; an attribute of the Dei- 
ty, whereby he is always intimately pr efent to all things 5 5 
gives the ef toall thinzs; knows, preierves, and does all 1 im . 
all things.. 

UDDER, in comparative sieoeiise that part in brutes 

wherein 


Vedas 
{} 


Veering. 


ey ——— 


. from Flufhing. 


Vi Bk 
wherein the milk is prepared, anfwering to the mamme or 
breatts in women. See Comparative ANATOMY, nN” 44. 

VEDAS, the facred books of the Hindoos, believed to 
be revealed by Géd, and called :mmortal. ‘They are confi- 
dered as the fountain of all knowledge human and divine, 
and are four in number; of which we have the following 
account in the firft volume! of the Afiatic Refearches: The 
Rigveda conlifts of five feQions ; the Yajurveda of eighty: 
fix ; the Samaveda of a thoufand ; and the At’ harvaveda of 
nine; with eleven hundred fac’ha’s, or branches, in various 
divifions and {ubdivifions. The Veda’s in truth are infinite; 
but have been lony reduced to this number and order: the 
principal part of them is that which explains the duties of 
man in a methodical arrangement ; and in the fourth is a 
fyftem of divine ordinances, 

From thefe are reduced the four Upavedas, the firft of 
which was delivered to mankind by Brauma, Inpra, 
DuanwAnrTArt, and five other deities; and comprizes the 
theory of diforders and medicines, with the pra¢tical me- 
th ods of curing difeafes. 

The fecond confifts of mufic, invented for the purpofe of 
raifing the mind by devotion to the felicity of the Divine 
nature ; the third treats of the fabrication and ufe of arms; 
and the fourth of /ixty-four mechanical arts. Of however 
little value we may efleem the mechanical arts of the Hin- 
doos, and however defpicable their theological fyftem may 
really be, the Upaveda, which treats of difeafes and the me- 
thod of curing them, furely deferves to be ftudied by every 
European phyfician praétifing in India. There are indeed 
a great number of medical books in the Shanfcrit language 
worthy of attention; for though the theories of their au- 
thors may be groundlefs and whimfical, they contain the 
names and defcription of many Indian plants and minerals, 
with their ufes, difcovered by experience, in the cure of dif- 
eafes. 

VEDETTE, in war, 2 centinel on horfeback, with his 
horfe’s head towards the place whence any danger is to be 
feared, and his carabine advanced, with the butt-end againit 
his right thigh. When the enemy has encamped, there are 
vedettes potted at all the avenues, and on all the rifing 
grounds, to watch for its fecurity.. 

Jo VEER and Haut, to pull a rope tight, by drawing 
it in and flackening it alternately, till the body to which it 
is applied acquires an additional motion, like the increafed 
vibrations of a pendulum, fo that the rope is ftraitened to 
a greater tenfion with more facility and difpatch. ‘This me- 
thod is particularly ufed in hauling the bowlines. 

"he wind is faid to-veer and haul when it alters its dbrec- 
tion, and becomes more or lefs fair. 
aft and to haul forward. 

Veer, Ter-Veer, anciently Camp-Veer, a town of Zea- 
Jand in the United Provinces, ftanding at the mouth of the 
Eaft Schelde, about four miles from Middleburgh, and eight 
Veer, in Dutch, fignifies a paflage or fer- 
ry over an arm of the fea or a river ; and as there was once 
a ferry here over the Schelde to the village of Compen, on 
the ifland of North Beveland, the town thereby got the 
name ot Veer, Camp-Veer, and Ter-Veer. It is well forti- 
fied, and formerly enjoyed a good trade, efpecially to Scot- 
Jand; the natives enjoying particular privileges here. ‘The 
harbour is very good, and the arfenal the beft furnifhed in 
the world. 
are faid to have derived both their origin and name. 

VEERING, or WeaginG, the operation by which a 
fhip, in changing her courfe from one board to the other, 
turns her ftern to windward, Hence it is ufed in oppofi- 
tion to ‘l'ackinG, wherein the head is turned to the wind 


(sac) T 


Thus it is faid to veer 


Hence the Veres, anciently earls of Oxford, _ 


V E.G 
and the ftern to leeward. See Seamansuip, Vol. XVII. 
p> 219. 

VEGA (Lopez de), a celebrated Spanifh poet. He 
was the fon of Felix de Vega and Francifea Fernandez, who 
were both defcended from honourable families, and lived in 
the neighbourhood of Madrid. Our poet was born in that 


Vera. 


city on the 25th of November 1562. He was, according to Hayley’s 


his own expreflion, a poet from his cradle; and beginning 
to make verfes before he had learned to write, he ufed to 
bribe his elder fchool-fellows with part of his breakfaft, to 
commit to paper the lines he had’compofed. Having loft 
his father while he was yet ftill a child, he engaged in a fro- 
lic very natural to a lively boy, and wandered with another 
lad to various parts of Spain, till, having {pent their mo- 
ney, and heing conducted before a magiftrate at Segovia 
for offering to fell a few trinkets, they were fent home again 
to Madrid. Soon after this adventure, our young poet was 
taken under the protection of Geronimo Manrique, bifhop 
of Avila, and began to diftinguifh himfelf by. his dramatic 
compofitions, which were received with great applaufe by 
the public, though their author had not yet completed his 
education ; for, after this period, he became a member of 
the univer§ty of Alcala, where he devoted himfelf for four 
years to the ftudy of philofophy. He was then engaged as 
fecretary to the duke of Alva, and wrote his Arcadia in 
compliment to that patron: who is frequently mentioned in 
his occafional poems. He quitted that employment on his 
marriage with Ifabel de Urbina, a lady (fays his friend and 
biographer Perez de Montalvan) beautiful without artifice, 
and virtuous without affectation. His domeftic happinefs 
was foon interrupted by a painful incident :— Having writ- 
ten fome lively verfes in ridicule of a perfon who had taken 
fome injurious freedom with his character, he received a 
challenge in confequence of his wit; and happening, in the 
duel which enfued, to give his adverfary a dangerous wound, 
he was obliged to fly from his family, and fhelter himfelt in 
Valencia. He refided there a confiderable time; but con- 
nubial affeétion recalled him to Madrid. His wife died in 
the year of his return. His affliGtion on this event led him 
to relinquifh his favourite ftudies, and embark on board 
the Armada which was then preparins for the invafion of 
England. He had a brother who ferved in that’fleet as a 
lieutenant ; and being fhot in an engagement with fome 


Dutch veffels, his virtues were celebrated by our afflifted. 


poet, whofe heart was peculiarly alive to every generous af- 
tetion. After the ill fuccefs of the Armada, the difconfo- 
late Lopez de Vega returned to Madrid, and became fecre- 
tary to the Marquis of Malpica, to whom he has addrefled 


a grateful fonnet. From the fervice of this patron he pafled - 


into the houfehold of the Count of Lemos, whom he cele- 
brates as an inimitable poet. He was once more induced 
to quit his attendance on the great, for the more inviting 
comforts of a married life. His fecond choice was Juana 
de Guardio, of noble birth and fingular beauty. By this 
lady he had two children, a fon who died in his infancy, 
and a daughter named Fe/iciana, who furvived her father. 
The death of his little boy. is faid to have haitened that of 
his wife, whom he had the misfortune to lofe in about feven 
years after his marriage. Having now experienced the 
precarioufnefs of all human enjoyments, he devoted himfelf 
to a religious life, and fulfilled all the duties of it with the 
moft exemplary piety: ftill continuing to produce an alto- 
nifhing variety of poetical compoiitions. His talents and 
his virtues procured him many unfolicited honours. Pope 
Urban VIII. fent him the crofs of Malta, with the title 
of Doétor in Divinity, and appointed him to a place of 
profit in the Apoftolic Chamber; favours for which he 
6 exprefled 


orks, 
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fegeta: expreffed his gratitude by dedicating his Corona Tragica Thus the plant increafing in bignefs, and its bud or ftem bbe ca 
tion. : 


(a long poem on the fate of Mary Queen of Scots) to that 
liberal pontiff. In his 73d. year he felt the approaches of 
death, and prepared himfelf for it with the utmoft compo- 
fure and devotion. His laft hours were attended by many 
of his intimate friends, and particularly his chief patron the 
Duke of Seffa, whom he had made his executor ; leaving 
him the care of his daughter Feliciana, and of his various 
manuafcripts. The manner in which he took leave of thofe 
he loved was moft tender and affeGting.. He faid to his dif- 
ciple and biographer Montalvan, That true fame confifted 
in being good ; and that he would willingly exchange all the 
applaufes he had received to adda fingle deed of virtue to 
the aétions of his life. Having given his dying benedi@tion to 
his daughter, and performed the laft ceremonies of his reli- 
gion, he expired on the 25th of Auguft 1635. 

VEGETATION, in phyfiology, the a&t whereby plants 
receive nourifhment and growth. 

The procefs of nature in the vegetation of plants is very 
accurately delivered by Malpighi: he egg or feed of the 
plant being excluded out of ‘the evary, called pod or hufk, 
and requiring furthe- fofering and brooding, is committed 


to the earth; which having received it into her fertile bo-: 


fom, not only does the office of incubation by her own 
warm vapours and exhalation, joined with the heat of the 
fun, but by degrees fupplies what the feed requires for its 
further growth; as abounding everywhere with canals and 
finufes, wherein the dew and rain water, impregnated with 
fertile falts, glide, like the chyle and blood in the arteries, 
&c. of animals. This moifture meeting with a new-depo- 
fited feed, is percolated, or ftrained through the pores or 
pipes of the outer rind or hufk, correfponding to the fecun- 
dines of the feetufes, on the infide whereof lies one or more, 
commonly two, thick feminal leaves, anfwering t6 the pla- 
centa in women, and the cotyledons in brutes. 

Thefe {eed-leaves confift of a great number of little vefi- 
cule, or bladders, with a tube correfponding to the navel- 
firing in animals. In thefe veficule is received the moifture 
of the earth, ftrained through the rind of the feed; which 
makes a flight fermentation with the proper juice before 
contained therein. This fermented liquor is conveyed by 
the umbilical veffel to the trunk of the little plant; and to 
the germ or bud which is contiguous thereto: upon which 
a vegetation and increafe of the parts fucceed. : 

Such is the procedure in the vegetation of plants:. which 
the illuftrious author exemplifies in a grain of wheat, as fol- 
lows: The firft day the grain is fown it grows a little tur- 
gid; and the fecundine, or hufk, gapes a little in feveral 
places : and the body of the plant, being continued by the 
umbilical veffel to a conglobated leat (which is called the 
pulp or flcfo of the feed, and is what conftitutes the flower) 
{wells ; by which means, not only the germ or f{prout 
(which is to be the future ftem) opens, and waxes green, 
but the roots begin to bunch out; whence the placenta, or 
feed-leaf, becoming loofe, apes. ‘The fecond day, the fe. 
cundine or hutk, being broke throuh, the ftem, or top of 
the future ftraw, appears om the outfide thereof, and: grows 
upward by degrees; in the mean time, the feed-leaf guard- 
img the roots becomes turgid with its veficule, and puts 
forth a white down. And the leaf being pulled away, 
you fee the roots of the plants bare ; the future buds, leaves, 
and reft of the flalk, lying hid. Between the roots.and the 
afcendmg ftem the trunk of the plant is knit by the navel- 
knot to the flower-leaf, which is very moift, though it fill 
retains its white colour and its natural tafe. The third 
day, the pulp of the conglobated, or round leaf, becomes 
turgid with the juice which it received from the earth fer- 


~ gnenting with its own. 


becoming taller, from whitifh turns greenifh; the lateral 
roots alfo break forth greenifh and pyramidal from the ga- 
ping fheath, which adheres chiefly to the plant; and the 
lower root grows longer and hairy, with many fibres fhoot- 
ing out of the fame. 

Indeed there are hairy fibres hanging all along on all the 
roots, except on their tips ; and thefe fibres are feen to wind 


‘about the faline particles of the foil, little lumps of earth, &c. 


like ivy ; whence they grow curled. Above the lateral roots 
there now break out two other little ones. 

The fourth day, the ftem mounting upwards, makes a 
right angle with the feminal leaf: the laf roots put forth 
more; and the other three growing larger, are clothed with 
more hairs, which ftraitly embrace the lumps of earth ; and 
where they meet with any vacuity, unite into a kind of net= 
work, 

From this time forward the root pufhes with more revu- 
larity downward, and the ftalk upward, than before. There 
is, however, this great difference in their growth, that the 
ftalk and branches find no refiftance to their fhooting up, 
while the roots find a great deal to their fhooting down- 
ward, by means of the folidity of the earth; whence the 
branches advance much fafter and farther in their growth 
than the roots; and thefe laft often finding the refiftance of 
a tough earth unlurmountable, turn their courfe, and {hoot 
almoft horizontally. 

From a number of experiments made by Mr Gough, and 
related by him in the fourth volume of the Manchefter 
Tranfactions, it appears, that feeds will not vegetate with~ 
out air; and that during their vegetation, they abforb oxy= 
gen, part of which they retain, and that carbonic acid is 
formed with the reft. Thefe fats were afcertained in the 
following manner: He put feverat parcels of fteeped peas 
and barley, at different times, into phials, which were left 
to {land for three or four minutes in {pring water, of the 
heat of 46, 5°, to reduce them to a known temperature. 
‘They were then fecurely corked, and removed into a room, 
the temperature of which was never lefs than 5 3. After 
remaining from four to fix days in this fituation, they were 
again placed in the fame {pring water, and opened in an in- 
verted pofition, care being taken that the barometer ftood 
at the time nearly where it did at firft. When a cork was 
thus drawn,,a quantity.of water rufhed in immediately, 
more than was-fufficient to fill the neck. The air being 
pafled through lime water, contraéted very feniibly, and 
precipitated the lime. The refiduum, freed in this manner 
from carbonic acid, extinguifhed a lighted taper like water 5: 
and this it did repeatedly. He made one of thefe experl- 
ments with more attention than the re%, from which it ap- 
peared, that four ounces, one dram, forty grains, by mea- 
fure, of atmofpheric air, lott one-fixth of its orivinal bulk, 
by being confined five days with one ounce of fteeped 
barley. “ It is plain, from this experiment, that feeds in the 
act of vegetation take oxygen from the atmoufphere, part 
of which they retain, and rejeét the reft charged with car- 
bon. The fubftance of the feed-lobes ig hereby changed,, 
an additional quantity of oxygen being introduced into their 
compofition; and a part of their carbon loft. This change,, 
in the proportion of their alimentary principles, generates: 
fugar, as is evident from the procefs of malting. But fu- 
gar and carbonic acid are more foluble in water than 
the farinaceous oxyd. They therefore combine with the 
humidity in the capillary tubes of the feed, and find a rea- 
dy paflage to the germ, the vegetative principle of which. 
they call into ation by a ftimulus fuited to its nature. A 
nutritious liquor being thus prepared by the decompofition 
of the feed-lobes, and diftributed through the infant plant,, 
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fits organs begin to exert their fpecific ations, by decom- 
pounding the nourifhment conveyed to them, and forming 
new oxyds from the elementary principles of it, for the in- 


hewo/—ee -creafe of the veflels‘and fibres; and in this manner. the’ firft 


«faze or colour. 


f proper reen. 


-ftage of vegetation commences. 


Mr Gough has afcertained, that a germ in the a& of ve- 


“getation’ requires-td be continually excited by the ftimulus 
sof oxygen 3 but that as foon as the feed lobes are exhautt- 


ed, the young plant is ina ftate to derive its nutrition from 


‘the ground ; and then (and not till then) it finds itfelf in°a 


fituation capable of making future advances, unaflifted by 


‘the ftimulus of refpirable air. 


The infant-f{prout at ‘firft fuffers only a fufpenfion of ‘s 


-energy from the. abience of pure air; but if this neceffary 
-f{upport be withheld too long, it-perifhes by the putrefaétive 


-fermentation. 


The lively green which the ftems and leaves of plants re- 


-ceive ftom the aétion of light, cannot be imparted to them, 
‘provided the energy-of the vegetative principle in them be 
:{ufpended: for after permitting a number of peas to pro- 
.duce both extremities of their {prouts in wet fand covered 


from the light by<an earthen pot, Mr Gough placed five of 


‘them, on the 2gth of April, in an inverted glafs jar, contain- 


ing azot confined by water ; and three if another jar, in 
which a portion of common air was alfo inclofed by the 
fame means.’ On the 30th the: upper extremities of the 


-{prouts of the parcel laft mentioned were green; but though 


the experiment was prolonged to the ad of May, thofe in 
‘the other glafs did not exhibit any perceptible alteration in 
Two of them were now placed im a glals 
filled with atmofpheric air, where they were left unobferved 


“to the 5th, at the end of which time the germs had vegeta- 


ted confiderably.; the lower parts of them {till remained 
white, but their oppofite extremities had changed to their 
Hence it may be fafely inferred, that green- 
nefs cannot be imparted to the fprouts of feeds without the 


- joint a@tion of light and oxygen; in which they are very 


different from the fhoots that frequently proceed frem ma- 
turer plants, when fecluded from the atmofphere: for, as 
thefe grow freely in clofe glafs veffels, placed in a window, 
and containing water and azot, the parts which are recent- 
ly produced continue to vegetate, in confequence of their 


_ conne@iion with the parent ftock, and acquire the colour in 


queftion without the affiftance of refpirable air. See PLant, 
"i’reE, Germination, Botany, &c. é 
VEGETATIVE sovut, among philofophers, denotes 


-that principle in plants by virtue of which they vegetate, 


or receive nourifhment and grow. See the preceding ar- 
ticle. 

VEHICLE, in general, denotes eny thing that carries 
or bears another along; but is more particularly ufed in 
pharmacy for any liquid ferving to dilute fome medicine, in 


order that it may be adminiftered more commodioufly to the 


_ patient. 


VEII (anc. geog.),'a city of Etruria, the long and pow- 


erful rival of Rome; diftant about 100 ftadia, or 12 miles, 


_-to the north-weft ; fituated on a high and fleep rock. Ta- 


ken after a fiege of 10 years by Camillus, fix years before 
the taking of Rome by the Gauls: and thither the Romans, 


after the burning of their city, had thoughts of removing; 


but were diffuaded from it by Camillus (Livy). It re- 
mained ftanding after the Punic war.; and a colony was 
there fettled, and its territory afligned to the foldiers. But 
after that it declined fo gradually, as not to leave a fingle 
ttace ftanding. Famous forthe flaughter of the 300 Fabii 
on the Cremera (Ovid), The fpot on which it flood lies 
gear [fola, in St Peter’s patrimony (Hollftentus). 
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VEIL, a piece of ftuff, ferving to cover or hide any 
thing. 

In the Romifh churches, in time of Lent, they have veils 
or curtains over the altar, crucinx, images of faints, &c. 

A. veil of crape is wore on the head by nuns, as a 
‘badge of their "profeffion: the novices wear white veils, but 
thofe who have made the vows black ones. See the article 
Noun. 

VEIN; in anatomy, is *a veffel which carries the blood 
from the feveral parts of the body to the heart. See Ana- 
“TOMY, n° 123. 

Vern, among miners, is that {pace which is bounded with 
‘woughs, and contains ore, fpar, canck, clay, chirt, croil, 
‘brownhen; pitcher-chirt, cur, which the philofophers call 
the mother of metals, and fometimes foil of all colours. When 


-it bears ore, it is called a guick vein; when no ore, a dead 


“wen. Ms 
VELA, a remarkable cape on the coaft of Terra Firma, 
in South America. W. Long. 71. 25.-N. Lat. 12. 30. 
VELARIUS, in antiquity, an officer in the court of the 
Roman emperors, being a kind of ufher, whofe poft was 
behind the curtain in the prince’s apartment, as that of the 


Veil | 


lI 
Venal. 
aime 8S E 


chancellor’s was at the entry of the balluftrade ; and that of 


the oftiarii at the door. ‘I'he velarii had a fuperior of the 
fame denomination, who commanded them. 

VELEZ-pe-Gomara, a town of Africa, in the king 
dom of Fez, and in the province of Eriff. It is the an- 
cient Acartu. With a harbour and a handfome caftle, 
where the governor refides. 
mountains, on the coaft of the Mediterranean Sea. W. Long. 
4, 100 ING deat. 352°10, 

VELITES, in the Roman army, a kind of ancient fol- 
diery, who were armed lightly with a javelin, a cafk, cuirafs, 
and fhield. 

VELLEIUS Parercutus. 


See PaTeRcutus. 


VELLUM, is a kind of parchment, that is finer, evener, 


and more white than the common parchment. The word 
is formed from the French velin, of the Latin vitulinus, * be- 
longing to a calf.” 

VELOCITY, in mechanics, {wiftnefs ; that affeCtion of 
motion whereby a moveable is difpofed to run over a cer- 
tain fpace in a certain time. It is alfo called ce/erity, and 
is always proportional to the fpace moved. Huyghens, 
Leibnitz, Bernoulli, Wolfius, and the foreign mathemati- 
cians, hold, that the momenta or forces of falling bodies, at 
the end of their falls, are as the fquares of their velocities 
into the quantity of matter; the Englifh mathematicians, 
on the contrary, maintain them to-be as the velocities them- 
felves into the quantity of matter. See QuanrTiTy, n° If 
and 14, &c. ; 

VELVET, a rich‘kind of ftuff, all filk, covered on the 
outfide with a clofe, fhort, fine, foft fhag, the other fide be- 


ing a very ftrong clofe tiflue. 


The nap or fhag, called alfo the velveting, of this ftuff, 1s 
formed of part of the threads of the warp, which the work- 
man puts on a long narrow-channelled ruler or needle, which 
he afterwards cuts, by drawing-a fharp fteel tool along the 
channel of the needle to the ends of the warp. The prin- 
cipal and beft manufa¢tories of velvet are in France and I- 
taly, particularly in Venice, Milan, Florence, Genoa, and 
Lucca: there are others in Holland, fet up by the French 
réfugees ; whereof that at Haerlem is the moft confiderable : 
but they all come fhort of the beauty of thofe in France, 
and accordingly are fold for 10 or 15 per cent. lefs. ‘There 
are even fome brought from China ; but they are the worit 
of all. 

VENAL, or. Venous, in anatomy, fomethiag that bears 

a 


It is feated between two high . 


vo 


Phe a relation to the veins, This word is alfo ufed for fomething 
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bought with money, or procured by bribes, _ : 

VENEERING, Vamesrine, or Fineering, a kind of 
marquetry, or inlaying, whereby feveral thin flices or leaves 
of fne wood, of different kinds, are applied and faftened_on 
a ground of fome common wood. 

‘There are two kinds of inlaying; the one, which is the 
more ordinary, goes no farther than the making of com- 
partiments of different woods; the other requires much 
more art, and reprefents flowers, birds, and the like figures. 
The firft kind is what we properly call veneering ; the latter 
we have already defcribed under Marquerry. 

The wood intended for veneerang is firft fawed out into 
flices or leaves, about a line thick: in order to faw them, 
the blocks or planks are placed upright in a kind of vice or 
fawing-prefs: the defcription of which may be feen under 
the article juft referred to. Thefe flices are afterwards cut 
into flips, and fafhioned divers ways, according to the de- 
ficn propofed ; then the jointe being carefully adjufted, and 
the pieces brought down to their proper thicknefs, with fe- 
veral planes for the purpofe, they are glued down ona 
ground or block of dry wood, with good ftrong Englifh 
glue. The pieces thus joined and glued, the work, if {mall, 
is put in a prefs; if large, it is laid on the bench, covered 
with a board, and prefled down with poles, or pieces of 
wood, one end whereof reaches to the ceiling of the room, 
and the other bears on the boards, When the glue is quite 
dry they take it out of the prefe and finifh it; firft with little 


planes, then with divers {erapers, forthe whereof refemble 


rafps, which take off dents, &c. left by the planes. When 
{ufficiently {craped, the work is polifhed with the fkin of a 
fea-dog, wax, and a brufh and polifher of fhave-grafs: which 
is the laft operation, : 

VENEREAL, fomething belonging to venery; as the 
lues venerea, &c. See Mepicine-Jndex. 

VENERY, is ufed for the aé& of copulation, or coition, 
of the two fexes. : 

VENESECTION, or Puresoromy, in furgery. See 
Surcery, n° ‘ 

VENETIAN Bots, a tine red earth ufed in painting, 
and called in the colour fhops Venetian red.— It is dug in 
Carinthia, and {ent from Venice to all parts of the world ; 
but the ufe of it here is very much fuperfeded by a bright 
colcothar of vitriol. : 

VENICE, a celebrated city of Italy, and capital of a 
republic of the fame name, fituated on the Lagunes or Small 
Iflands, about five miles from the continent ; in E, Long. 
130, N, Lat, 45. 40. 

The name of Venice is evidently derived from Venetia, 
one of the Roman provinces of Italy ; and this again from 
the Henetians, a people of Paphlagonia, who fettled in that 
part of the country. The city is faid to have been foundéd 
about the year 451 or 4523 when Attila, having deftroyed 
the cities of Aquileia, Verona, Mantua, Trevigio, &c. fuch 
of the inhabitants as efcaped the flaughter fled to the iflands 
on their coaft, and there took up their refidence. Hitto- 
tians are profule in their commendations of the virtue of 
the Venetians during the infancy of their city ; and Caffio- 


aéter of dorus interme us, that one would have taken the inhabitants 
firft in-rather for an aflembly of philofophers, living at their eafe 


itants. 
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and cultivating the duties of religion, than for what they 
really were, a diftreffed and con‘ufed rabble who had efcaped 
from the calamities of war. Nothing remarkable, however, 
occurs in the hiftory of Venice for fome time, excepting 
the change of government from the confular to the tribuni- 
tial form, which happened about 30 years after the-build- 
ing of the city. The republic firft began to be of confe- 
guence after the deftruétion of Padua by the Lombards. 
Vor XVIII. Part I. 
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About this time they were become matters of a fleet and Venice. 
a body of land-forces, ‘I'hey engaged in a quarrel with the reer 
Lombards, of which we know not the particulars. Ina 

fhort time, however, they diftinguifhed themfelves againft 

the Iftrian pirates, who had committed depredations on their 

coafls, and the ‘l'ergeftines, or inhabitants of Triefle, who 

had fuddenly carried off a number of the citizens of Venice. 

Thefe exploits procured them a confiderable degree of re- 

putation and efteem among their neighbours; and by im- 

proving every opportunity of increafing their trade, and 
augmenting the number of manufactures, &c. the city very 

foon arrived at a high pitch of affluence and power. In the Aen he 
war carried on by Juftinian with the Goths in Italy, the Roman gee 
Venetians gave confiderable affiftance to Narfes the Roman eral Nar- 
general, infomuch that he expreffed his gratitude by feveral fe8; vital 
rich prefenits, fome high marks of diftin@tion, and particu-}.m on bab 
larly by building two fine churches dedicated to the laints account. 
Theodore and, Germinian ; the oldeft public buildings, be- 

fide St Mark’s and St Peter’s, in Venice. 

From the time of Jufinian to the year 697, hiftorians 
eré filent with regard-to the Venetian affairs. A great re- 
volution now took place in the government: the tribunes 
having abufed their power were abolifhed; and in their s 
ftead was eleéted a doge or duke, in whom was vetted the Firft elec- 
fupreme authority. He was to reprefent the honour pit 
majefty of the ftate ; to have refpeét and diftinGtion paidauke. 
him beyond what the tribunes, or even the confuls, enjoyed: 
he was to affemble and prefide at the great council; to have 
a cafting vote in all difputed points; to nominate to all of- 
fices, places, and preferments ; and laftly, to enjoy the fame 
authority in the church as in the ftate. This form of go- Changes of 
vernment was changed in 727, for what reafon we know not, governe 
and a fupreme magiftrate cholen, with the title of majffer ofment. 
the borfe or genéral of the forces. His power was to con- 
tinue only for a year, the fhortnefs of its duration being 
thought a fuffictent fecurity againft the abufe of it. But 
in five years afterwards the doges were reftored, and Gio- 
vanni Fabritio, the fourth and laft mafter of the horfe, was 
depofed, and ‘his eyes put out, but for what fault we 
know not... 

Under the doges, the power and wealth of the Venetian Qeisrel 
republic continued to increafe. In 764 the Heracleans and with Chara 
Jefulans, fubje¢ts to the republic, having formed fome de. lemagne. 
figns againft the ftate, put themfelves under the prote¢tion 
of Charlemagne. That conqueror, not finding it conve- 
nient to give them prefent affiftance, fettled them in Ma- 
lamoc until he could give them more effeétual fuccour. 

The Venetians, however, difregarding the prote€tion of that 

powerful monarch, attacked and inftantly drove them out 8 

of the place where he had fettled them. Incenfed at this, Pepin de- 
Charlemagne ordered his fon Pepin to declare war againft clares war 
the republic. This was immediately done; but the blow 28#nt the 
was for fome time diverted by Aftolphus king of the Lom." ? spar 
bards, who, committing great devaltations in the territo- 

ries of the pope, obliged Pepin to come to the affiftance of 

his holinefs. However, after having afforded the neceflary 

fuccour to the pope, Pepin profecated the war with Venice. 

The event is uncertain: all we know is, that about this 

time the Venetians declared themfelves a free and indepen- ry, eer 
Cent flate; which makes it probable that his fuccefs hadtians de- 
not been great. But in 804 the war was renewed withclare them- 
the utmoft fury. Pepin having quarrelled with Nicephorus @!ves inde- 
the Greek emperor, and finding Obelerio the Venetian doge gear 
inclined to favour his adverfary, determined to exterminate 
the very name of the republic. After having laid waite 
the province of Venetia, he led his army dire@ly to Venice, 
blocking the city up at the fame time by his fleet. The 
Venetians were not difheartened at the number of their ene: 
4L Mies, 
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mics, the reputation of Pepin, or the civil divifens among 
themfelves; their animofSties were laid afide, and a ftri& 
union formed again the common enemy; the chie! com- 
mand was given to Valentin, as Obelerio was fuppofed too 
nearly allied to Pepin to fight wich that goed-will and cheer. 
fulnefs the fervice of his country required. he Venetians, 
notwithftanding the moft obitinate defence, the moft vigo- 
rous fallies, and their felling every inch of ground at an m- 

credible aie of blood, were at lenoth reduced to that 


ced togreat part of the city fouth of the Rielto; this ftream, and their 
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‘the news of their misfortune to Venice. 


own bravery, being now their only defence. While Pepin 
was preparing to lay a bridge over the canal, they refolved, 
as a lait effort, to attack Pepin? s fleet, and to vanquith or 
die in defence of their liberty. Embarking all the troops 
they could fpare, they bore down, with the advantage of 
the wind and tide, upon the enemy, and began the attack 
with fuch fury, as obliged the French admiral to give way, 
The lightnefs of their fhips, and the knowledge of the 
foundings, gave the Venetians every advantage they could 
wifh: the enemy’s fleet was run aground, and the greater 
art of their troops perifhed in attempting to efcape; the 
fhips were all, to a few, either taken or deftroyed. During 
this aGion at fea, Pepin refolved to affault the city by land, 
not doubting but the garrifon was fo weakened by the num- 
ber of forces they had fent on board the fleet, as to be able 
to make but a flight refiftance. Having for this purpofe 
thrown a bridge over the Rialto, he was marching his al 
acrofs it, when he found himfelf attacked on every fide by 
the Venetians from their boats, and others who had poited 
themfelves on the bridge. The battle was lonz, bloody, 
and doubtfnl, until the Venetians employed all their power 
to break down the bridge; which at latt yielding to their 
obftizate endeavours, a prodigious flauzhter of the French 
enfued : however, they fouzht like men in defpair, feeing 
no hopes of fafety but in vi€tory ; but all communication 
being cut off with the troops on fhore, they were to a ma‘: 
either killed or drowned. The number of flain was fo great, 
that the fpace between the Rialto and Malamoc was covered 
with dead bodies, and has ever fince gone by a name ex- 
preflive of the prodigious flaughter. Pepin was fo flruck 
with the intrepidity of the Ni ahaa that he raifed the 
fiege, abandoned the enterprife, and concluded a peace with 
the republic: he afterwards came to Venice to intercede 
for Obelerio, that he might be reftored ; which the Vene- 
tians granted, more out of refpeét to the requeft of fo great 
a prince, than love to the unhappy Obelerio. The people 
had a notion that Obelerio had encouraged Pepin to declare 
war upon the republic, and that a correfpondence between 
them was éarried on during the fiege ; Pepin was. therefore 
no fooner withdrawn, than the populace feizing upon Obe- 
lerio, tore his body in pieces, and fcattered his limbs and 
bowels about the city. His wife fhared the fame fate ; for 
as fhe was the fifter of Pepin, it was not donbted but her 
nfluence was the caufe of her hufband’s perfidy. 

In 839 we find the Venetians engaged in an alliance of- 
fenfive and defenfive againitt the Saracens with Michael the 
Greek emperor. A fleet of 60 galleys was immediately 
equipped, who joined the Grecian fleet and engaged the 
enemy § but during the heat of the engagement, the Greeks 
having bafely deferted their allies, the Venetians were fo com- 
pletely defeated, that fearce a fingle veffel remained to carry 
This. defeat threw 
the city into the utmoft confternation, 2s it was not doubted 
that the Saracens would immediately lay fiege to the capi- 
tal; but from thefe fears they were foon relieved, by cer- 
tain intelligence that the Saracens had gone to Ancona, 


which they had pillaged and deftroyed. The Narentines, 
however, a piratical people, no fooner heard of the defeat 
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of the Venetians, than they laid waite the eoafts of Dalmatis, 
and rayaged the country for a confiderable way; at the 
fame time that the city was diftracted by internal diffen- 
fions and tumults, in one of which the doge was murdered. ,, | 
Tt was not till the year 881 that the Venetian affairs Affairs of 
were thoroughly re. eftablifhed. By the prudent and vigo-the rep uly 
Sila adminiftration of Orfo Participato the power of thelic rettore 
Satacens was checked, the Narentines utterly defeated, and 
peace and domeftic tranquillity reilored. From this time Agreat y 
the republic continued -to flourifh ; and in 903 her reputa tory gai 
tion for arms became famous all over the world by a great ee 
victory gained over the Hunns, who had inyaded Italy, de- 
feared Berengarius, and threatened the country with total 
deltru€sion. For-a long time after, we meet with no ree 
markable tranfaétions in. the Venetian hiftory ; but in ge- 
neral the reptiblic increafed in wealth and power by its in- 
defatigable application to maritime affairs and to commerce. 
About the year 1o4o it was ordained that no prince fhould 
affociate a colleazue with him in the fupreme power, a tta- 
tute which has ever fince continued unaltered: 
Towards the clofe of the rith century, Venice began toy, aa 
make a very confiderable figure among the Italian lates, become” 
and to carry on wars with feveral of them. In 1084 thepowertu 
republic was by the emperor of Conftantinople invefted with 
the fovereiznty of Dalmatia and Croatia, which, however, ae 
had been held Joni before by right of conqueft. As {oon y, he a 
as the Croifade was preached un, the Venetians fitted out aprincipal 
fleet of 200 fail againit the infidels; but before this arcndurignt bare e 
was in a condition to put to fea, war broke out with Pila.“ rufade™ 
The doge Vitalis Michael took upon him the command of 
the fleet, when, after having defented the Pifans in a bloody 
action at fea, he fet fail for Smyrna, and from thence to 
Afcalon, at that time befiezed by the Chriltiars. 
valour was owing the conqueit of this city, as well as thofet 
of Caipha and Tiberias; but» before he had time.to pufhi,’ 
his good fortune further, he was recalled on account of an 
invafion of the Normans of Dalmatia. Here he was equally 
fuccefsful: the Normans were everywhere de‘eated ; and 
Michael returned home loaded with booty ; but died foon 
after, to the great grief of all his fubjcGts. He was fuc- 
ceeded by Ordelapho Faliero, under whom the Venetians 
affifted Baldwin in the fiege of Ptolemais, and are faid to 
have been the chief inflrnments of its conquef ;.and Bald- 
win, in recompenfe for the fervices of the republic, invefted: 
her with the forereignty of that city, which he endowed 
with many extraordinary privileges, in order to render his 
prefent more valuable. This good fortune, however, was 
overbalanced by a rebellion in Dalmatia and Croatia, The 
former was reduced; but, in a battle with the Croatians, 2. 
the doge was killed, and his army entirely defeated : by The Ve 
which difafer the Venetiaris were fo much difpifited, that's Fé 
they clapped up a peace on the belt terms they could, gi great dj 
ving up all thoughts of Croatia for the prefent. in Croat 
Under the government of Domerico Micheli, who fuc- 7 
ceeded Ordelapho, the pope’s nuncio arrived at Venice, and =, 
excited fuch a {pirit of enthufiafm among all ranks and de- Great aj 
grees of men, that they ftrove whofe names fhould be firft m«men 
enrolled for the holy war. The doge, having fitted out ae 
flect of 60 galleys, iailed with it to Joppa, which place the 7 
Saracens were at that time befieginz. ‘The garrifon was 
reduced to the laft extremity when the Venetian fleet ar- 
rived, furprifed, and defeated that of the enemy with great 
faughter ; foon after which the Saracens raifed the fiege 
with precipitation. ‘Tyre was next befieged, and foon was g bs 
obliged to capitulate ; on which occafion, as well as on the Conall ; 
taking of Afcalon, the Venetians fhared two-thirds of the nople f 
{fpoils. But in the mean time the emperor of Conftanti-folvest 
nople, jealous. of the increafing power and wealth of the® a 
republic,” 
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evice, yepublic, refolved to make an attack upon Venice, now 
werkened by the abfence of the doge and fuch a powerful 
fiect, But the fenate, having timely notice of the empe- 
ror’s intentions, recalled the doze, who inftantly obeyed the 
fummons, Stopping at Rhodes, in his way home to refrefh 
as and water the fleet, the inhabitants refufed to furnita him 
sat fue. with the neceflaries he demanded, Incenfed at this denial, 
sof the he levelled their city with the ground; and from thence 
Pe ies failing to Chios, he laid wafte and deftroyed the cauntry, 
‘carryint off the body of St Ifidore, in thofe days accovinted 
an ineftimable treafure. After this he feized on the iflands 
of Samos, Lefbos, Andros, and all thofe in the Archipela- 
go belonginr to the emperors and having reduced Zara, 
Spolatra, and Trahu, places in Dalmatia which had revolt- 
ed during his abfence, he returned in triumph to Venice, 
where he was received with great joy. 
The Venetians now became very formidable throughout 
all Europe. The Sicilians, Peduans, with the ftates of Ve- 
rona and Ferrara, felt the weight of their power ; and in 
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narrel = 1073 they ventured to oppofe Frederic Barharefla emperor 
Th the of Germany. The oecafion of this quarrel was, that pope 
mperor 


barott Alexander had taken fhelter in Venice in order to avoid 
tbarofla, Fs ‘ ‘ 
aibarofla, 11. refentment of Barbarofla, who had conceived an impla- 


27 cable averfion againft him, The Venetians difpatched ame 
epee bafladors to him; but he anfwered them ina rage, * Go 
he empe- tell your prince and people; that Frederic the Roman em- 
Ds. peror demands his enemy, who is protected by them, If 

they fend him not inftantly bound hand and foot, he will 

overturn every law, buman and divine, to accompli{h his 

revenge ; he will bring his army before their city, and fix 

his victorious flandards in the market-place, which thall float 

in the blood of its citizens.” Onthe return of the ambaila- 

dors with this terrible menace, it was agreed to equip a ficet 
2g with all expedition, and prepare for repelling the attacks 
43s fon O- of fuch a formidable and haughty enemy. But before the 


ho defeat- armament could be prepared, Otho, the emperor’s fon, ar- 


id and te vived before the city with a fleet of 75 galleys. The doge 
Or the® ‘Sebaftiano Ziani failed out with the few veffels he had got 
enetiens, equipped, to give the enemy battle. The fleets met of the 
coat of Iftria, end a terrible engagement enfued, in which 

the imperial fteet was totally defeated, Otho himfelf taken 

poner, and 48 of his thips dettroyed. On the doge’s 

29 return, the pope went out to meet him, and prefented him 
fitution with a ring, faying, “ Take this, Ziani, and give it to the 
foie et fea, as a teflimony of your dominion over it. Let your 
arrying fucceffors annually perform the fame ceremony, that pofte- 
eiea, rity may know that your valour has purchafed this prero- 
gative, and fubjeGted this element to you, even as a hufband 
fubjeéteth his wife.” Otho was treated with the refpe& 

due to his rank ; anid foon conceived a great friendfhip for 

| Ziani. At laft, being permitted to vifit the imperial court 
| 30 on his perole, he not only prevailed on his father to make 


eace CON weace with the Venetians, but even to vifit their city, fo 
giuded with? re 3 
Be cniyes f:med for its commerce end naval power. He was received 
for, with all poffible refpe&t, and on his departure attended to 
Ancona by the dove, the fenate, and the whole body of 
| the nobility, During this journey he was reconciled to 
the pope ; and both agreed to pay the bigheft honours to 
: he doge and republic. % 
| Inthe beginning of the 13th century, the Venctians, 
now become exceedingly powerful and opulent, by reafon 
of the commerce which they carried on with the richeft 
Vv. etre countries of the world, were invited by young Alexis, fon 
invited to to the emperor of Conftantinople, to his father’s affittaitee, 
the affit- -who had been dépofed by a rebellious faction. In conjunc- 
ta of thetion with the French, they undertook to reftore him; and 
nperor ©" eafily fucceeded. But the old emperor dying foon after, 


Conftanti- ** BY : 
pople. his fon was eleéted in his room, and a few days alter mur- 
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dered by his own fubjecis ; on which the empire was feized Venice. 
by Myrtillus, a man of mean birth, who had been raifed 

by the favour of old Alexis. As the allied army of French 

and Venetians was encamped without the city, Myrtillus 
refolved immediately to drive them ont of his dominions, and 

for this purpofe attempted to furprife their camp; but being 
repulied, he fut himfelf up in the city, with a refolution to 
fand a fiege. ‘The allies affaulted it with fo much vigour, The city 
that the ufurper was obliged to fly ; and though the citizens taken by 


held out after his departure, they were obliged in lefs thanthe French 


or venan : and Veneé- 
three months to capitulate. ‘This proved a fource of greater |: 


acquifition to Venice than all that had yet happened. All: 
the chief offices of the city were filled up with Venetians, in 
recompenfe for their fervices:; the allies entered Thrace, 
and fubdued it ; Candia, and all the Greek iflands, alfo fell 
under the dominion of the republic, 33 
In the mean time the Genoefe, by their fuccefs‘ul appli- Wars be- 
cation to commerce, having raifed themfelves in fuch a man. *¥°*? ver 
cs yeas ; «nice and 
ner as to be capable of rivalling the Venetians, a long feries Genoa, 
of wars took place between the republics ; in which the 
Venetians generally had the advantage, though  fometimes 
they met with terrible overthrows. ‘Thefe expenfive and 
bloody quarrels undoubtedly weakened the republic in the 
main, notwith{tanding its fucceffes. In the year 1348, 34 
however, the Genoele were obliged to implore the protec- The Ge- 
tion of Vifcouti duke of Milan, in order to fupport them noefe put 
: Se . ; : themf -lves 
againt their implacable enemies the Venetians. Soon after under the 
this, in the year 1352, the latter were utterly defeated, with prote@ion 
fuch lof, that it was thouzht the city itfelf muft have fal- of the duke 
len into the hands of the Genoefe, had they known how of Milan 
to improve their vitory, This was in a fhort time followed 
by a peace; but from this time'the power of the republic P 
began to decline. Continual wars with the flates of Italy, Caufes of 
with the Hungarians, and their own rebellious fubjects, the decline 
kept the Venetians emnloyed fo that they had no leifure te of the Ve- 
a. : netian 
oppofe the Turks, whofe rapid advances ought to have a- 
jarmed all Europe. After the deftruétion of the eaftern* 
empire, the Turks came more immediately to inter‘ere with 
the republic. ‘Che confequences are related under the ar- 
tide Turkey. Whatever valour might be fhown by the 
Venetians, or whatever fuccefles they might boaft of, it is 
certain that the Turks ultimately prevailed ; fo that for 
fome time it feemed fearce poffible to refift them. What 
contributed alfo greatly to the decline of the republic, was 
the difcovery of a paflage to the Haft Indies by the Cape 
of Good Hope in 1497. To this time the greate part 
of the Eaft India goods imported into Europe paffed thro’ 
the hands of the Venetians ; but as foon as the above-men- 
tioned difcovery took place, the carriage by the way of Alex- 
andria almoft entirely ceafed. Still, however, the Venetian 
power was ftrong ; and in the beginning of the 16th cen- 
tury they maintained a war againft almoft the whole power 
of France, Germany, and Italy ; but foom after we find 
them entering into an alliance with fome Italian flates and 
the king of France again the emperor. Thefe wars, how- 
ever, produced no confequences of any great moment and 
in 1673 tranquillity was reftored by the conclufion of a 
peace with the Turks. Nothing of confequence happened 
in the effairs of the Venetian republic till the year 1645, 
when the Turks made a fudden and noexpeéted defcent on 6 
the ifland of Candia. ‘The fenate of Venice did not dif- Candia tne 
play their ufual vigilance on this occafion. ‘hey had feenvaded by 
the immenfe warlike preparations going forward, and yetthe Turks, 
allowed themfelves to be amufed by the grand feignior’s de- 
claring war againft Malta, and pretending that the arma- 
ment was intended againit that ifland. ‘The troops landed 
without oppofition; and the town of Canéa was taken, a ter 
an obftinate defence. 
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This news being brought to Venice, excited an univerfal 
indignation againit the Turks; and the fenate refolved to de- 
2 ’ * . 
Extraordi- fend to the utmoft this valuable part of the empire. Ex. 
nary me- traordinary ways ‘and means of raifiny money were fallen 
thods taken upon; among others, it was propofed to fell the rank of 
by the Ve- nobility. Four citizens offered 100,000 ducats each for 
apply this honour; and, notwith{tanding fome oppofition, this 
the war. meafure was at laft carried, Eighty families were admitted 

into the grand council, and to the honour and privileges of 
the nobility. What an idea does this give of the wealth of 
8 ‘the inhabitants of Venice? : 
evita ; The fiege of Candia, the capital of the ifland of that name, 
en Ve ne is, in fome refpeéts, more memorable than that of any town 
tal of Can. which hiftory, or even which poetry, has recorded. It lafted 
dia. 24 years. ‘I'he amazing efforts made by the republic of Ve- 
nice aftonifhed all Europe ; their courage interefted the gal- 
lant {pirits of every nation: volunteers from every country 
came to Candia to exercife their valour, to acquire know- 
ledge in the military art, and aflift a brave people whom they 
admired, 
Pafperate During this famous fiege, the Venetians gained many im- 
valour of a ; : ; 
the Vene- Portant victories over the Turkith fleet. Sometimes they 
tians. were driven from the walls of Candia, and the Turkifh gar- 
rifon of Canéa was even befieged by the Venetian fleets, 
Great flaughter was made of the T'urkith armies; but new 
armies were foon found to fupply their place, by a govern- 
ment. which boafts fuch populous dominions, and which has 
defpotic authority over its fubjefs. 

Mahomet the fourth, impatient at the length of this fiege, 
came to Negropont, that he might have more fyequent op- 
portunities of hearing from the vizir, who carried on the 
fiege. An officer, fent with difpatches, was direéted by the 
vizir to explain to Mahomet the manner in which he made 
his approaches, and to affure him that he would take all pol- 
fible care to fave the lives of the foldiers. The humane em- 
peror anfwered, That he had {ent the vizir to take the place, 
and not to fpare the lives of the foldiers; and he was on the 
point of ordering the head of the officer who brought this 
meflage to be'cut off, merely to quicken the vizir in his 
operations, and to fhow him how little he valued the lives of 
men. ; 

In {pite of the vizir’s boafted parfimony, this war is faid 
to have coft the lives of 200,000 Turks. Candia capitula- 
ted in the year 1668. ‘I'he conditions on this occafion were 
honourably fulfilled. Morfini, the Venetian general, march- 
ed out of the rubbifh of this well-difputed city with the ho- 
nours of war.~—'The expence of fuch a tedious war greatly 
exhaufted the refources of Venice, which could net now re- 
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pair them fo quickly as formerly, when fhe enjoyed the rich 


monopoly of the A fiatic trade. 

This republic remained in.a ftate of tranquillity, endea- 
vouring, by the arts of peace and cultivation of that fhare of 
commerce which. fhe ftill retained, to fill her einpty exchequer, 

New war till fhe was drawn into a new war, in the year 1683, by the 

with the infolence of the Ottoman court. The Venetians had: for 

Turks,  fome time endeavoured, by negociation and many concilia- 
tory reprefentations, to accommodate matters with the Turks; 
and though the haughty condué& of their enemies afforded 
fmall- hopes of fuccefs, yet {uch was their averfion to war on 
the prefent occafion, that they ftill balanced, whether to bear 
thofe infults or repel them by arms; when they were brought 
to decifion by an event which gave the greateft joy to. Ve- 
nice, and aftonifhed all Europe. ‘i'his was the great victory 
gained over the Turkifh army before the walls of Vienna 
by Sobiefki king of Poland. 

In this new war, their late General Morfini again had the 
command of the fleets and.armies of the republic, and fuftain- 
ed the great reputation he had acquired in Candia. He con- 
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VEN 
quered the Morea, which was ceded formally to Venice, with Venices 
fome other acquifition, at the peace of Carlowitz, in the laft - 
year of the laft century, The Mord 
During the war of the fucceffion, the flate of Venice ob- coma neal 
ferved a ftri@ neutrality. They confidered that difpute ashy the Ve 
unconnected with their interets, taking care, however, to newans. 
keep on foot an army on their frontiers in Italy, of fufficient 
force to make them refpected by the conténding powers. 
But, foon after the peace of Utrecht, the Venetians were 
again attacked by their old enemies the ‘Turks ; who, be- 
holding the great European powers exhaufted by their late 
efforts, and unable to affift the republic, thouzht this the fa. 
vourable moment for recovering the Morea, which had been 
fo lately ravifhed from them. The Turks obtained their 
object ; and at the peace of Paffarowitz, which terminated 
this unfuccefsful war, the Venetian fate yielded up the Mo- 
rea; the grand feignior, on his part, reftoring to them the 
{mall iflands of Cerigo and Cerigotto, with fome places which 
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his troops had taken during the courfe of the war in Dal- ting uit 
matia. Thofe, with the iflends of Corfou, Santa Maura, it again, 
Zante, and Cephalonia, the remains of their dominions in the 

Leyant, they have fince fortified at a 
only barriers againft the Turks. 


Since this period no effential alteration has taken placein. 45 
State of Ve 


great expence, as their 


the Venetian government, nor has there been any effential 
increafe or diminution in the extent of their dominions. They that time 
have little to fear at prefent from the j urks, whofe atten. 4 
tion is fufficiently occupied by a more formidable enemy than 
the republic and the Houfe of Auftria united. Befides, if 
the ‘l'urks were more difengaged, as they have now {tripped 
the republic of Cyprus, Candia, and their poffeflions in 
Greece, what remains in the Levant is hardly worth their 
attention. 
The declenfion of Venice did+not, - like that of Rome,. 
proceed from the increafe of luxury, or the revolt of their 
own armies in the diftant colonies, or from civil wars of any 
kind. Venice has dwindled in power and importance from 
caules which could not be forefeen, or guarded againtt by 
human prudence although they had been forefeen. In their 
prefent fituation, there is little probability of their attempting 
new conquefts; happy if they are allowed to remain in the 
quiet poffeffion of what they have. ’ ae 
We have already mentioned the fituation of Venice, the Defcription 
capital of this republic. Its appearance at a diftance is very of the capa 
ftriking, looking like a great town half floated by a deluge, tal. 
Betwixt the city and the Terra Firma are a great many 
fhallows, on which at low water you may almoft every where 
touch the bottom with a pole; but all poffible care is taken. 
to prevent their. becoming dry land. Qn the fouth fide of 
the city are alfo fhallows; but on. thefe there is a greater 
depth of water. The channels betwixt them are marked 
out by; flakes or poles, which on the approach of an enemy 
would certainly be taken away. The city is divided by.a. 
vaft number of canals, on. which ply the gondoliers, or wa. 
termen, in their black. gondolas or beats. ‘The ftreets are. 
very clean and neat, but narrow and-crooked. _ There are. 
no carriages, not. fo much asa chair, tobe feen in them. 
Though the city, by its fituation and:the great number of 
fteeples towering above the water, ftrikes one with admirae 
tion at a diftance, yet when he is got into it, it does not. 
anfwer his expectation; for excepting the fquare of St Mark 
and a few other places, there is nothing grand‘or beautiful: 
in it, at leaft in comparifon of many other cities of Italy. 
OF the canals, that called J/ Canale Maggiore, or the « great: 
canal,” is by far the largeft and. longeft, and confequently, 
the moft beautiful. Here races are fometimes run for prizes. 
in the gondolas. On its banks are alfo feveral ftately houfes. 
Over thefe canals are a great number of. handfome bridges 
' of- 
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Wenice. of one arch, but without any fence on either fide: they are 


alfo built of white ftone, with which the ftreets are all paved, 
except the Rialto over the great canal, which is all of marble, 
and coft the republic 250,000 ducats, the arch being go feet 
wide. ‘The canals in fummer emit a bad {mell, from the 
great quantities of filth continually runninz into them. The 
fineft gondolas are thofe in which the foreign minifters make 
their public entries, being richly decorated with gilding, 
painting, and fculpture. The number of iflands on which 
the city ftands, according to fome, is 6c; according to others, 
72. ‘The circumference is about fx Italian miles; and it 
takes up about two hours to make the circuit of it ina 
gondola. T’he inhabitants are fuppofed to be about 150,000 
including thofe of the iflands Murano, La Guideca, and 
thofe who live on board the barges. ‘There are near 200 
{prings of frefh water in the city; but the water of many of 
them is fo indifferent, that the principal families preferve 
rain-water in cifterns, or are fupplied with. water from the 
Brenta. ‘Lhe mott remarkable places in the city are the 
ducal palace, the fquare and church of St Mark, who is the 
tutelar faint of Venice; the mint, public library, grand arfe- 
nal, feveral of the palaces of the nobles, churches, convents, 
and hoipitals. In thefe laf is a prodigious colleGtion of the 
fineft paintings; Venice, in this refpect, even furpafling Rome 
itfelf. Whe diverfions of the Venetians are chiefly mafque- 
Fading, efpecially during the carnival and other feltivals ; ri- 
dottos, operas, plays, which are generally wretched perform- 
ances, and concerts of vocal and inftrumental mufic. Du- 
ring their feftivals, debauchery, riot, and licentioufnefs, are 
carried to the greateft height. The courtezans here, we 
are told, are abfolutely loft to all fenfe of modefty and com- 
mon decency. The grand fcene of all, the thows and follies 
of the feftivals, is the {quare of St Mark, in which bulls are 
fometimes baited. Inthe doge’s palace all the high colleges 
hold their affemblies; but we are told by teveral travellers, 
which feems very ftrange, that the ftairs are no better than 
a privy. In this palace is a {mall arfenal, furnifhed with 
arms againft any fudden infurre@tion of the people, together 
with a ftate.prifon, a great many exquifite paintings, and 
feveral curiolities, arnong which are fome claujtra caftitatis. 
One fide of it is towards St Mark’s fquare, and the lower 
gallery on that fide, with the hall under the new procuratie 
facing it, are called the Broglio, where the nobility and none 
elfe, at leaft while they are prefent, are allowed to walk. 
The {quare of St Mark is the greatef ornament of the city, 
and hath the form of a parallelogram. In this {quare, be- 
fides the church and palace of St Mark, are two towers, on 
one fide of whichis a curious clock; and the other has {tairs 
fo conftruéted that one may ride up on horfeback. Oppo- 
fite to the ducal palace is the pubhe’ library of the common- 
wealth ; containing»a large colleGtion of books and manu- 
fcripts, with fome fine paintings, ftatues, and curiofities. 
Hard by St Mark’s fqudre is the zecca, or mint :, from zee: 
ca the gold coin called zecchino takes its name. One of the 
f{malleft pieces of money at Venice is called gazetta; and the 
firft newfpapers publifhed there, on a finzle leaf, having been 
fold for that a-piece, all kinds of new{papers were from thence 
ftyled gazettes.. The grand arfenal is two and’a half Italian 
miles in circuit, and. contains vatt quantities of naval ,and 
other warlike ftores: fome pretend that it- could furnifh arms 
for 10,000 horfe and 100,000 foot: here are the trophies 
of Scacderbeg and others, with the helmet of Attila, &c. 
The rope walk is.444. common paces in length; and the 
ropes and cables are valued at 2,000,0c0 of filver ducats. 
In the foundery none but brafs cannon are caft; and 100 
men are generally at work. in the. forges. ‘The falt-petre 
works here deferve a traveller’s notice: there is a veffel filled 
with wine and. water four times a-day, where the workmen, 
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though 1000 er more, may drink as much and as often as Venice. 
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they pleafe. Clofe to the Rialto is the bank. The trade 

of the city at prefent is far fhort of what it was formerly. 

Their chief manufactures are cloth; efpecially {carlet, filles, 

gold and filver fluffs, brocades, velvets, and paper, of which, 

and wine, oil, fruit, {weetmeats, anchovies, and feveral forts. 
of drugs ufed in phyfic and painting, the exports are ftill 
confiderable. Venice has neither walls, gates, nor citadel, 
to defend it; its fituation fupplying the want of all thefe. 
In the treafury of relics is the protocoll, or original manus 
fcript, as they pretend, of St Mark’s gofpel; it is rarely 
fhown ; and the writing, by length of time, is fo defaced,. 
that the greatefl connoiffeurs in manufcripts cannot deter- 
mine whether it was wrote in Greek or Latin. Befides 
what is properly called the city, there is a multitude of 
little iflands lying round, which are covered with buildings, 
and make each of them a kind of feparate town; the mot 
conliderable of which is that called Guideca, or the “ Jews 
Quarter,” which is large and populous; with St Eroimo, 
St Helena. St Georgio, Chiofa, I] Lido de Paleftrina, Il 

Lido de Malamocco, and Murano: thefe iflands are a fort 

of fence to the city, breaking the violence of the waves. To 

diftinguifh them from others, the Jews here muft wear a bit 

of red cloth in their hats. ‘The gardens in this city are few 

and inconfiderable. In the ifland of Murano are made thofe 

beautiful looking-glaffes, and other glafs-works, for which. 
Venice is fo much noted: here the family of Cornaro hath 

a palace, with a gallery of paintings, little fhort of an Italian 

mile in length, The falt-works in the ifland of Chiofa are 

of great benefit to the Venetians, and yield a very confider- 

able revenue. ‘There are feveral other {mall iflands about 

Venice befides thofe we have mentioned; but they are in- 

confiderable. 
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As to the government of this ftate, it was, as above rela- Govern- 


ted, at firft vefted in confuls, afterwards in tribunes. About pe lei 


the beginning of the 8th century, a doge or duke was elec. 
ted, and velted with unlimited power; but in 1 171, the 
power of the doe was much abridged, and a council of 240 
perfons, compofed of commons. as well as nobles, was ap- 
pointed. Soon after, under duke Marino Morofini, the. 
prefent form of eleéting the doge was introduced, In 1295, . 
the government became ariftocratical; the privilege of {it~ 
ting in the great council being then confined to the nobility, 
in whom alone the fupreme authority at prefent is vefted. 
The number of nobles amouats to about 2¢00. All thofe 
are members of the fenate ; but, according to their antiqui- 
ty, fome are accounted more honourable than others. One 
clafs, and that the loweft, confifts of the pofterity of thofe - 


_ who, in the neceffitous. times of the commonwealth, purchas 


fed their nobility for 100,000 ducats. ‘Che nobles have the 
title of Excellency ; and wear, at leaft when in the city, a. 
black furred gown reaching to their heels, with long caps 
and periwigs. Some of them are fo poor, that they are fain» 
to beg of the rich. At.the head of the government is the. 
doge, whofe office was once hereditary and power. abfolute;: 
but the former is now eleétive, and the. latter very much 
eircumf{cribed : indeed he: is no more than a gaudy: flave,. 
loaded with fetters, which one would think could not be. 
much the lighter for being gilt ;. yet fo much is the human. 
heart captivated withexternal pompand pageantry, that theof= 
fice, for the moft part, is eagerly fought after: but fhould one- 
otherwife inclined.be chofen, he cannot decline it, without: 
expofing himfelf to. banifhment and confifcation of his effeéts. 
Though the power of the doge is very fmall, his {tate and re- 
tinue are very f{plendid :_ his title is that of Serenity, and his - 
office for life: he is faid to be a king with regard to his robes, , 
a fenator in the council-houfe, a prifoner in the city, and a pri-. 
vate man out of it. The yearly revenue of his office is.about: 
: 49001, 5; 
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Venice. goool.; and though he may be depofed, he cannot refign and the fame inquifition made as before, till there are 2¢ ap- Venicre | 
= his dignity. All the nobility have a feat in the great coun- pearing balls, - 
cil, unlefs they are under 25 years of age. In this council The principal Venetias order of knighthood is that of St 
the fupreme authority and legiflative power is velted. Next Mark; the badge of which is a large gold medal dependent 49 | 
to it is the fenate or pregradi, which confi%s of about 250 on the breaft. ‘I'he order of Conitanting knights wear a Order of | 
members, who have the power of making peace or war, and crofs hanging from a gold chain. sabi 
tcreign alliances; of appointing ambaflacors ; fixing the With refpeét to religion, that of the Venetians is the Ro- ° om 
ftandard of the coins; impofing duties and taxes; and all man Cathalic; but they are no bigots. 
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offices by fea and land are in their gift. The third council 
confifts of the doge and his fix counfellors, in which all let- 
ters and inftruments relatiny to the ftate are read, ambaffa- 
dors admitted to audience, and other important affairs tranf- 
afed. The other colleges are the council of ten; which 
decides all criminal cafes without appeal, and to which even 


the doge himfelf is fubject: the procurators of St Mark, 


whofe office is very lucrative, and who decide with refpect 
to wills, guardianfhips, and the making a proper provifion 
for the poor; and the ftate-inquifition, whofe bufinefs it is 
to provide for the public tranquillity. In the wall of the 
ducal palace are heads of lions and. leopards, with open 
mouths, to receive informations of any plot or treafon againit 
the ftate. Here is alfo a particular college for the reaula- 
tion of drefs, but their jurifdi€tion does not extend to ftran- 
gers. ‘The method of electing the doge is no lefs fingular 
than complicated, and effe€tually calculated to prevent all 
kinds of bribery or corruption. All the members of the 
grand council who are pal 30 years of age, being affembled 
in the hall of the palace, as many balls are put into an urn 
as there ure members prefent; 30 of thefe balls are gilt, and 
the reft white. Each counfellor draws one ; and thofe whe 
get the gilt balls go into another room, where there is an 
urn containing 30 balls, nine of which are gilt. The 30 
members draw again ; and thofe who by a fecond piece of 
good fortune get the gilt balls are the firft eleGtors, and 
have a sight to choole 40, among whom they comprehend 
themfelves. 

Thefe 40, by balloting in the fame manner as in the 
former jnftances, are reduced to 12 fecond ele&tors, who 
choole 25; the firft of the 12 naming three, and the remain- 
ing 11 two a-piece, All thofe being affem:bled in a chamber 
apart, each of them draws a ball from an urn containing 2§ 
balls, among which are 9 gilt. ‘This reduces them to 9 
third ele@ors, each of whom choofes five, making ia all 45; 
who, 2s in the preceding inftances, are reduced by ballot to 
11 fourth eleftors, and they have the nomination of qt, 
who are the direét eleGtors of the doge. Being thut up by 
thermfelves, they begin by choofing three chiefs and two fe- 
cretaries seach elector-being then called, throws a little bil- 
Jet into an urn which ftands ona table before the chiefs. On 
this billet is inferibed the perfon’s name whom the elector 
wifhes to be doge. 

The fecretaries then, in the prefence of the chiefs and of 
the whole affembly, open the billets. Among all the 41 
there are generally but a very few different names; as the 
eleftion for the moft part balances between two or three 
candidates. Their names, whatever is the number, are put 
into another urn, and drawn out one after another. As foon 
as a name is extracted the fecretary reads it, and if the per- 
fon to whom it belongs is prefent, he immediately retires. 
One of the chiefs then demands with a loud voice, whether 
any crime can be laid to this perfon’s charge, or any objec- 
tion raade to his being raifed to the fovereicn digmty? If 
‘any objection is niade, the accufed is called in and heard in 
his own defence; after which the eleétors proceed to give 
their decifion, by throwing a ball into one of the two boxes, 
one of which is for the Ayes, the other for the Noes. ‘Ihe 
fecretaries then count the balls; and if there are 25 in the 
firft, the election is finifhed ; if not, another name is read, 


fition is here under very great reftri@ions; and the pope-is 
confidered as little more than a temporal prince, his fupre- 
macy being rejected. . 

‘The Venetians are {till the greateft naval power in Italy. 


They pretend they could fit out, in cafe of necefliry, Go men vibes 
_ of war, 100 galleys, and 10 galeaffes 5 though ane 
imacine how they could man half that number. The army rcevenuca) 
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is faid to confit of between 20,000 and 30,000 men ;, the 
greateit part of which are Dalmatians and Switzers. ‘The 
commander in chief, ftyled Capitano, is always a foreigner of 
diftin@tion. General Greme, a Scotchman,-lately enjoyed 
that honourable poit. The ordinary revenues of the ftate 
are computed at about 1,200,009 ]. fterling; but in time of 
war they can raife them greatly. A confiderable part ef the 
revenue arifes from the cuftoms, and the duty on falt made 
at Corfu and Chiofa. - 

‘The Venetians are in general tall and well made. 
are a lively ingenious people, extravagantly fond of public 
amufements, with an uncommon relifh for humour, and yet 
more attached to the real enjoyments of life than to thote 
which depend on oftentation and proceed from vanity. ‘The 
women are of an ealy addrefs, and have no averfion to culti- 
vating an acquaintance with thofe ftrangers who are prefent- 
ed to them-by their relations, or have been properly recom 
mented. 

VENIRE racias, in law, is a judicial writ lying where 
two parties plead and come to iffue, directed to the fheriff, 
te caufe 12 men of the fame neighbourhood to meet and try 
the fame, and to fay the truth upon the iffue taken. 

VENTER, hgnifies the belly; but it is alfo ufed for the 
children by a woman of one marriage: there is in lawa firit 
and fecond venter, &c. where a man hath children by feveral 
wives ; and how they hall take in defcents of lands. 

Venter Infpiciends, isa writ to fearch a woman that faith 
fhe is with child, and thereby withholdeth lands from the 
next heir: the trial whereof is by a jury of women. 

VENTILATOR, a machine by which the noxious air of 
any clofe place, as an hofpital, gaol, thip, chamber, &c. may 
be difcharzed and changed for frefh. 

The noxious qualities of bad air have been long known ; 
and no one has taken greater pains to fet the mifchiefs ari- 
fing from foul air in a juft light than Dr Hales; who has 
alfo propoled an eafy and effectual remedy by the ule ot his 
ventilators; his account of which was read to the Royal Sa- 
ciety in May 1741. Inthe November following M. Tries 
wald, military architect to the king of Sweden, informed Dr 
Mortimer fecretary to the Royal Society, that he had in the 
preceding {pring invented a machine for the ufe of his ma- 
jefty’s men of war, in order to craw out the bad air from 
under their decks, the leaft of which exhaufted 36,172 cu- 
bic feet of air in an hour, or at the rate of 21,732 tons m 
24 hours. In 1742 he fent one of them, formed for a 60 
gun thip to France ; which was approved of by the Royal 
Academy of Sciences at Paris; and the king of France 
ordered all the men of war to be furnifhed with the like 
ventilators. 

The ventilators invented by Dr Hales confift of a {quare 
box ABCD (fig. 1.) of any fize; in the middle of one fide 
of this box a broad partition or midriff is fixed by hinges 
X, and it moves up and down from A to C, by means of 
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end of the midriff, and peffing through a fmall hole in the 
cover of the box upto R. Two boxes of this kind may be 
emploved at ope and the two iron rods may be fixed to a 
lever FG (fig. 2.) moving qn a fixed centre O ; fo that by 
the alternate raifing and preffing down of the lever FG, the 
midriffs are alfo alternately raiied and deprefled, whereby 
thefe double bellows are at the fame time both drawing in air, 
and pouring it out, through apertures with valves made on 
the fame fide with, and placed both above and below, the 
hinges of the midriffs. In order to render the midriffs light, 
they are made of four bars lengthwife, and as many acrote 
them breadthwife, the vacant {paces being filled up with thin 
pannels of fir- isorard 4 and that they may move to and fro 
with the creater eale, ané without touching the fides of the 
boxes, there is an iron rezulator fixed upright to the middle 
of the end of the box AC (fig. 1.) from N to L, witha 
notch cut into the middle of the end of the midriff at Z; fo 
that the midriffs, 3 in rifing and falling, fuffer no other friction 
than what is made between the regulator and the notch. 
Moreover, as the midriff ZX moves with its edges only one 
twentieth of an inch from the fides of the box ABCDFE, 
very little air will efcape by the edges ; and, therefore, there 
will be no need of leathern Edes as in the common bellows. 
The end of the box at “ C is made a little cirenlar, that it 
may be better adapted between A and C to the rifing and 
falling midriff ; and‘at the other end X of the midriff a flip 
of leather may be nail~1 over the joints. it neediul. ‘The 
eight large valves through which the air is to pais, are 
placed at the hinge-end of the boxes BK (fig. 2 ai) as at 1, 
€. 9; tos. The valve x opens inward to admit the air to 
enter, when the midriff is depreffed at the other end by 
means of the lever FG. And at the fame time the valve 
3 in the lower ventilator is fhut by the comprefied air which 
pafies out at the valve 4: But when that midriff is raifed, 
the valve 1 thuts, and the air paffes out at the valve 2. 
And it is the fame with the valves 5, 6, &c. of the other 
box ; fo that the midriffs are alternately rifing and falling, 
and two of the ventilators drawing ia air, and two blowing 
it out; the air entering at the valves 1, 3,.6, 8, and paiffing 
out at the valves 2,4, 5,7. Before thefe laf valves there 
is fixed to the ventilators a box QQ NM (fig. 3. ) as a com- 
mon receptacle for all the air which comes out et thefe valves} 
which air paffes of by the trunk P, through the wall of a 
building. 

For a farther account of this mechine we refer to the au- 
thor himfetf, who gives a full detail of it and of its manner 
of working, See Defcription of Ventilators by Stephen 
Hales, D, D. Lond. 1742, 8vo. 

‘The ventilators in large fhips, fince the order for ventila- 
ting the fleet iffued by the lords of the admiralty in 1756, 
are fixed in the gunner’s fore-flore-room, and. generally a- 
head of the fail-room. The foul air is carried up through 
the decks and fore-caftle near the fore-maft, fometimes afore 
it, and fometimes abaft it, but more frequently on its far. 
koard fide ; the lever, by which the ventilators are worked, 
is under the fore-caftle in two deck fhips, and between the 
upper and middle decks in three-deckers ; fometimes the le- 
ver is hung athwart fhips; in tome fhips afore and aft, and 
in others oblique. The iron rod, which communicates the 
motion from the lever, pafles rhrowich the partners of the 
fore maft, and is conneéted with another lever, fufpended at 
er near the middle; in fome fhips over the ventilators, in 
others under them, when it is found neceflary to fix them 
up tothe deck. The beft method to fave room is to place 
the ventilators over one another with their circular ends to- 
gether; the air-trunk fhould be fo high above deck, that the 
men on deck may not be incommoded by the foul air which 
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ntilatet, an fron rod ZR, fixed at a proper diftance from the other 
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blows out of it; and therefore the trunk comes through the Ventr'cla, 
upper deck, near and behind the foremaft. For the method Ventre, 


ot freeing mines, hips, prifons, &c from noxious air by means 
of fire-pipes, fee Pysumatics, n° 371. 

VENTRICLE, properly ppartag any little cavity ; but 
is more particularly ufed by phyficians and anatomiits for 
the Romach and certain cavities of the heart and brain. 

VEN ¢ PRILOQUISM, an art by which certain perfons 
cen fo modity their voice, as to make it appear to the au~ 
dience to proceed from any diftance, and in any direétion. 
Some faint traces of this art are to be found in the writings 
of the ancients ; and it is the opinion of M. de la Chapelle, 
who in the year 1772 publifhed an ingenious work on the 
fubje&, that the refponfes of many of the orgcles were de- 
livered by perfons thus qualified ta ferve the purpofes of 
prieft-cra't and delufion, As the ancient ventriloquitts, 
when exerciling their art, feemed generally to fpeak from 
their own bellies, the name by which they were defgned 
was abundantly firnificant ; but it is with no great proprie- 
ty that modern performers are called ventriloquifts, and their 
art ventrilogui/m, {nce they appear more frequently to fpeak. 
from the pockets .of their neighbours, or from the roof or 
diftant corners of the room, dhanift ram their own mouths or- 
their own bellies. 

From Brodeau, a learned critic of the 16th century, we 
have the following account of the:feats of a capital ventrilo- 
ase and cheat, who was valet fe chambre to Francis the 
Firft. “The fellow, whole name was Louis Brabant, had 
fallen defperately in love with a young, handfome, and rich 
heirets; but was reje¢ted by the parents as an iacluiteble 
match for their dauvhter, on account of the lownefs of his 
circumftances. ‘The young lady’s father dyinz, he made 
a vilit to the widow, who was totally ignorant of his fin- 
gular talent. Suddenly, on his firft appearance, in open 
day, in her own houfe, and in the preferce of feveral per- 
fons who were with her, fhe heard herfelf accofted, in a 
voice perfectly xefembling that of her dead hafband,, and 
which feemed to proceed from above, exclaiming, “ Give 
my daughter in marriage to Louis Brabant: He is a man. 
of great fortune, and of an excellent charaéter. I now ens. 
dure the inexpretlible torments of purgatory, for having re- 
fufed her to him. If you obey this admonition, I ‘hall 
foon be delivered from this place of torment. You will at 
the fame time provide a worthy hufband for your daughter, 
and procure everlalting repefe to the foul of your poor hul- 
band.”’ ‘ 

The widow could not for a moment reff this dread fum- 
mons, which had not the moft difant appearance of pro- 
ceeding from Louis Brabant ; whofe cquntenance exhibited 
no wifible change, and whofe lips were clofe and motionlefs,. 
during the delivery of it. Accordingly, fhe confented im- 
mediately to receive him for her fon-in-law. _ Louis’s finan« 
ces, however, were in @ very low fituation; and the forma- 
lities attending the marriage-contraét rendered it neceffary 
for him to exhibit fome thow of riches, and not to give the 
phoft the lie dire. He accordingly went to work epon a. 
frefh fubje€t, one Cornu, an old and rich banker at Lyonss. 
who had accumulated immenfe wealth by ufury and extor- 
tion, and was known to be haunted by remorfe of cone 
{cience on’ account of the manner in which he had acqui- 
red it. ; 

Having contracted an intimate ‘deqiiiitedee with this 
man, he, one day while they were fitting together in the: 


_ ufurer’s little back parlour, artfully turned the converfation. 


on religious fubje&s, on demons and fpectres, the pains of 
purgatory, and the torments of hell. During an interval 
of filence between them, a voice was heard, which to the 
aftonifhed banker feemed to be that of his deceafed father,, 
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complaining, as in the former cafe, of his dreadful ficuation 
in purgatory, and calling upon him to deliver him inftantly 
from thence, by putting into the hands of Louis Brabant, 
then with him, a large {um for the redemption of Chriftians 
then in flavery with the Turks; threatening him at the 
fame time with eternal damnation if he did not take this 
method to expiate likewife his own fins. The reader will 
naturally fuppofe that Louis Brabant affeted a due de2zree 
of aftonifhment on the occafion ; an further promoted the 
deception, by acknowledging his having devoted himfelf to 
the profecution of the charitable delign imputed to him by 
the ghoft. An old -ufurer is naturally fufpicious. Ac- 
cordingly the wary banker made a fecond appointment 
with the ghoft’s delegate for the next day; and, to render 
any defign of impofing upon him utterly abortive, took him 
into the open fields, where not 2 houfe, or a tree, or .even 


 bufh, or a pit, were in fight, capable of itreening any fup- 


pofed confederate. ‘This extraordinary caution excited the 
ventriloquift to exert al! the powers of his art. ‘Wherever 
the banker conducted him, at every ftep his ears were fa 
luted on all fides with the complaints and groans not only 
of his father, but of all his deceafed relations, imploring 
him for the love of God, and in the name of every faint in 
the kalendar, to have mercy on his own {oul and theirs, by 
effe€tually feconding with his purfe the intentions of his wor- 
thy companioz. Cornu could no longer refift the voice of 


‘heaven, and accordingly carried his pueft home with him, and 


paid him down 10,000 crowns ; with which the honeft ven- 
triloguift returned to Paris, and married his miftrefs.——The 
cataftrophe was fatal. The fecret was afterwards blown, 
and reached the ufurer’s ears, who was fo much affected by 


“the lofs of his money, and the mortifying railleries of his 
neighbours, that he took to his bed and died. 


This trick of Louis Brabant is even exceeded by an in- 


‘nocent piece of waggery played off not 40 years ago b 
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another French ventriloguift on a whole community. We 
have the ftory from M. dela Chapelle, who informs us, that 
M. St Gill the ventriloquift and his intimate friend, return- 
ing home from a place whither his bufinefs had carried him, 
fought for fhelter from an approaching thunder ftorm in a 
Finding the whole community in 
mourning, he inquired the caule, and was told that one of 
their body had died lately, who was the ornament and de- 
light of the whole fociety. ‘I'o pafs away the time, he 
walked into the church, attended by fome of the religious, 
who fhowed him the tomb of their deceafed brother, and 
Spoke feelingly of the fcanty hononrs they had beftowed on 
his memory. Suddenly a voice was heard, apparently pro- 
ceeding from the roof of the quire, lamenting the fituation 
of the defuné in purgatory, and reproaching the brother- 
hood with their lukewarmnefs and want of zeal on his ac- 
count. The friars, as foon as their aftonifhment gave them 
power to fpeak, coniulted together, and agreed to acquaint 
the reft of the community with this fingular event, fo inte- 
refling to the whole fociety. M. St Gill, who wifhed to 


carry on the joke ftill farther, diffuaded them from taking 


this ftep ; telling them that they would be treated by their 
abfent brethren as a fet of fools and vifionaries. He recom. 
mended to them, however, the immediately calling of the 
whole community into the church, where the ghoft of their 
departed brother might probably reiterate his complaints. 
Accordingly all the friars, novices, lay-brothers, and even 
the domeftics of the convent, were immediately fummoned: 
and colle&ted together. In a fhort time the voice from the 
roof renewed its lamentation and reproaches, and the whole 
convent fell on their faces, and vowed a folemn reparation. 
As a firft ftep, they chanted a De profundis ina full choir ; 
during the intervals of which the ghoft occafionally expref- 
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fed the comfart-he received from their pious exereifes and Veniieg 
quifm. | 


ejaculations on his behal’, When all was over, the prior 
entered into a ferious canveriation with M, St Gill; and 
on the’ flrength of what had jut paffed, fazactoufly in- 
veighed againft the abfurd incredulity of our modern {cep- 
tics and pretended philofophers on the article of ghofts or 
apparitions. M. St Gill thought it now high time to dif 
abufe the good fathers. ‘This purpofe, however, he found 
it extremely difficult to effect, till he had prevailed upon 
them ta return with him into the church, and there be wits 
neffes of the manner in which he had canducted this ludi- 
crous deception. 

A ventriloquift, who performed feats fomewhat fimilar ta 
thefe, made his appearance in Edinbur sh, and many of the 
other towns of Scotland, a few months before the writing 
of this article. He imitated fuccefsfully the voice of a 
iqueaking child, and made it appear to proceed. from what. 
ever place he chofe; trom the pockets of the company, 
fram a wooden doll, with which he held many f{pirited con- 
verfations ; from beneath a.hat or a wine-glafs, and out of 
any perfon’s foot or hand. When the voice feemed ta 
come from beneath a glafs’ or hat, it was dull and on a low 
key, as founds confined always are; and what evinced his 
dexterity was, that when the glafs sas railed from the table 
during the time of his {peaking, the words or fyllables ut. 
tered afterwards. were on a higher key, in confequence, one 
would have thonght, of the air being readmitted to the 
fpeaker. This part of the experimeat failed, however, when 
the management of the glafs was at a diftance committed to 
any of the company ; but as the reom was not well illumi- 
nated, we are inclined to attribute this failure to the ventri- 
loquift’s not being able to perceive at what precife inftant 
of time the glafs was removed from the table. The fame 
artit imitated the tones of a {colding old woman, difturhed 
at unfeafonable hours by a perfon demanding admiffion into 
her houfe; but this exhibition did not to us anpear matter. 
ly. The tones of the old woman and the child were not 
accurately difcriminated; the child was a young {cold, and 
the {cold {poke like an angry child. We have heard that, 
when in Edinburgh, the fame praétitioner aftonifhed a nun 
ber of perfons in the Fifhmarket, by making a fith appear 
to {peak, and give the lie to its vender, who affirmed that 
it was frefh, and caught in the morning ; and whether thia 
fact was really performed or nat, we cannot doubt, from 
what we faw and heard him do, but that he was fully equal 
te its performance. 

Our ventriloquift was an illiterate man; and: though 
fufficiently communicative, could not make intelligible to 
us the manner in which he produced thefe acouftic decepe 
tions, Indeed if he had, we fhould hardly Have defcribed 
the practical rules of the art to the public; for though it 
is proper to make the exiftence of {uch an art univerfally 
known, it will readily occur to every: refleCting mind, that 
the attainment of it fhould not be rendered eafy to thofe 
who, like Louis Brabant, might make it fubfervient to the 
purpofes of knavery and deception, The fpeculative prin- 
ciples on which it is founded muft be obvious to every 

‘man who has ftudied the philofophy of the human mind, and 
has ever witnefled the feats of mimickry. 

It has been fhown elfewhere (fee Merapuysics, n° 44,5 
48.), that, previous to experience, we could not refer found 
to any external caufe; that it does nat therefore give im- 
mediate indication of the place or diftance of the fonorous 
body ; and that it is only by the affociation of place with 
found that the latter becomes an indication of the former. 
This being admitted, nothing feems requifite to fit a man 
for becoming an expert ventriloquift but a delicate ear, flee 


xibiliry of the organs of {peech, and long practice of thofe - 


rules 
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produces in the fame found; and if a perfon poffeffed of 
fuch an ear have fufficient command over his organs of 

{peech, to produce by them a found in all refpects fimilar to 

another proceeding from any diftant’ object, it is evident, 
that to the audience the found which he utters muft appear 
to proceed from that obje&. If this be the true theory of 
ventriloquifm, it does not feem to be poffible for the moft 

expert ventriloquift to fpeak in his ufual tones of converfa- 

tion, and at the fame time make-the voice appear to come 

from adiftance; for thefe tones muft be fuppofed familiar 
to his audience, and to be in their minds affociated with the 

ideas of his figure, place, and diftance. Hence the ventri- 
loquift whom we faw appeared to {peak from various places 

only ia the tones of the {queaking child, while Louis Bra- 
bant and M. St Gille, in their great feats, imitated the 

voices of ghofls, to which no man could be familiar, and 

where terror would’ gréatly contribute to the deception. 

There can, however, be no doubt, but that it, by a pecu- 

liar modification of the” organs of {peech, a found of any 

kind can be produced, which in faintnefs, tone, body, and 

in fhort every other: fenfible quality, perfectly refembles, a: 
found delivered from the roof of an oppofite houfe ; the ear 

will naturally, without examination, refer it to that fitua- 

tion and diftance, the found which the perfon hears being 

only a fign, which he has from his infancy been conftantly 

accuftomed, by experience, to affociate with the idea of a 

perfon {peaking from a houfe-top. — It-is evident too, that 

when there is no particular ground of fufpicion, any {mall 

difparity between the two founds will not)be perceptible. 

But if our theory be juft, that experience or habit which 

mifleads a perfon who has feldom heard the ventriloquilt, 

and is a ftranger to his powers, at length fets another per- 

fon right who is acquainted with them, and has been a fre- 

quent witnefs of their effe&ts. This was aCtually the cafe 

of M. de Ja Chapelle, with whom the illufion at length 

ceafed, in confequence of repeated vilits to M. St Gille: fo 

that while others, ignorant of his talent, and poffefled, only’ 
of their old or habitual experience with regard to articulate 

founds, confidered his voice as coming from the top of a 

tree, or from a deep cellar under ground ; our author, well 

acquainted with the powers of the ventriloquift, and having 

acquired anew kind of experience, at once referred it direct. 

ly to the mouth of the fpeaker. 

VENUS, in Pagan worfhip, the goddefs of love and 
beauty. Cicero mentions two other deities of this name. 
Venus, ftyled Urania and Celefis; and the Venus Pande- 
mos or Popularis, the wife of Vulcan, and the goddefs of 
wanton and effeminate love. To the firft the Pagans aferi- 
bed no attributes but fuch as were agreeable to the ftrifteft 
chaftity and virtue and of this deity they admitted no cor- 
poreal refemblance, fhe being only reprefented by the form 
of a globe, ending conically. Her facrifices were termed 
nephalia, on account of their fobriety. T’o her honey and 
wine were offered, and no animal except the heifer ; and on 


~ her altars the wood of figs, "vines, or mulberri¢s, were not 


fuffered to be burnt. ‘ihe Romans dedicated a temple. to 
this goddefs, to whom they gave the name of Verticordia ; 
becaufe fhe turned the hearts of lewd women, and in{pired 
modefty and: virtue. ‘ 

But the moft famous of thefe goddeffes is the wife of 
Vulcan ; who is reprefented as {pringing from the froth rai- 
{ed by the genitals of Saturn, when cut off by Jupiter and 
thrown into the fea. As fcon as fhe was: formed, fhe was 
laid in a beautiful fhell embellifhed with pearl, and wafted 
by gentle zephyrs to the ifle of Cytherea, whence the failed” 
to Cyprus. At her landing, flowers rofe beneath her feet; 
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fhe was received by the Hours, who braided her hair, with 
golden fillets ; and then. wafted her to heaven, where her 
charms appeared fo attractive, that moft of the gods defi- 
red-her in marriage; but Vulcan, by the advice of Jupiter, 
gained poffeffion by putting poppies into her neftar. As, 
Venus was the goddefs of love and pleafure, the poets have_ 
beenslavifh in the defcription of her beauties ; and the pain- 
ters-and ftatuaries have endeavoured to give her the mo, 
lovely form. Sometimes fhe is reprefented clothed in purple, 
glittering with gems, her head crowned with rofes, and 
drawn in.an ivory car by fwans, doves, or fparrows.; at 
others fhe ftands attended by the Graces; but in all pofi- 
tions, her fon Cupid is her infeparable companion. She 
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was honoured as the mother of Hymeneus, Cupid, Aineas, — 


and the Graces, and was paffionately fond of Adonis and 
Anchifes. 

This goddefs was principally worfhipped at Paphos and 
Cyprus ; and the facrifices offered to her were white goats 
and {wine, with libations of wine, milk, and honey. Her 
victims were crowned with flowers, or wreaths of myrtle. 

Venus, in aftronomy. See Astronomy-Index, and Preu- 
MATICS8, N° 237. 2 

Venus’s Fly-trap.. See Dionma Mufcipula. 

Venus, in zoology, a genus of infeéts belonging to the 
order of vermes teftacea. This animal isa tethys: the fhell 
is bivalve; the hinge with three teeth near éach other, one 
placed longitudinally and bent inwards. There are a great 
many {pecies; of which the moft remarkable is the merena- 
ria, or commercial, with a ftrong, thick, weighty fhell, co- 
vered with a brown epidermis ; pure white within ; flightly 
ftriated. tranfveriely. Circumference above 11 inches.— 
Thefe, are called in North America clams; they differ from 
other fpecies only in having a purple tinge within. Wam- 
pum, or Indian money, is made of them. 

VEPRECULA, diminutive from vepres, ‘¢ a briar, or 
bramble ; the name of the 31ft order in Linnzus’s Frag- 
ments of a Natural Method. See Botany, Se&. 6. 

VERA-Crvuz, a fea port town of North America, in 
New. Spaih, with a very. fecure and commodious harbour, 
defended by a fort. Here the Flotilla annually arrives 
from Spain to receive the produce of the gold and filver 
mines of Mexico; and at the fame time a fair is held here 
for all manner of rich -merchandife: brought from China and 
the Eaft Indies by way of the South Sea, and for the mer- 
chandife of Europe by the way of the Atlantic. Ocean. 
This town is_not two miles in circumference ; and about it 
there is a wall of no great ftrength on the land-fide. ‘The 
air is unwholefome. and’there are very few Spaniards here 
unlefs when the Flotilla arrives, and then it is crowded with 
people from all parts of Spanifh America, It is 200 miles 
fouth-eaft of Mexico. W. Long. 37. 25..N: Lat. 19. 12. 

VERAGUA, a province of New Spain, bounded on 


the eaft by that of Cofta Rica, on the weft by Panama, on+ 


the north by Darien and the Gulf of Mexico, and on the 
fouth by the South Sea. It is about 125 miles in length 
from eaft to weft, and 60 in breadth from north to fouth. 
It is a mountainous barren country; but has plenty of gold 
and filver. Conception is the capital town. 

VERATRUM, in botany: A. genus of plants of the 
clafs of polygamia, and order of monacia; and in the natural fy- 
{tem arranged under the 10th order, Coronarie. There is 
no calyx; thecorolla‘has fix petals; there are fix ftamina: 
the hermaphrodite flowers have three piftils and three cap- 
fules. ‘There are three fpecies, none of which are natives 
of Britain. : 

The moft important is the a/bum, or hellebore, the root 
of which is perennial, about an inch thick, externally brown, 
internally white, and befet with many frong fibres; the 
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Veratrum ftalk is thick, trong, round, upright, hairy, and ufually rifes 


Verbafcum. 


four feet in height: the leaves are numerous, very large, 


oval, entire, ribbed, plaited, without footftalks, of a yellow- 


. ifh green colour, and furround the ftem at its bafe: the 
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from air, keep up a quicker periftaltic. motion, 


flowers are of a greenith colour, and appear from June to 
Auguft in very long, branched, terminal {pikes. 

It appears from varigus inftances, that every part of the 
plant is extremely acrid and poifonous, as its leaves and 
even feeds prove deleterious to different animals. 

The ancients, though fufliciently acquainted with the vi- 
rulency o! their white hellebore, were not deterred from 
employimg it internally in feveral difeafes, efpecially thofe 
of a chronic and obftinate kind, as mania, melancholia, hy- 
drops, elephantialis, epilenfia, vitiligo, lepra, rabies canina, 
&c. They confidered it the fafer when it excited vomiting, 
and Hippocrates wifhed this to be its firft effect. To thofe 
of weak conftitutions, as women, children, old men, and 
thofe labouring under pulmonary complaints, its exhibition 
was deemed unfafe; and even when given to the robuft, it 
was thought neceflary to moderate its violence by different 
combinations and preparations ; for it was frequently obéer- 
ved to effet a cure, not only by its immediate a@tion upon 
the prime viz, but when no fenfible evacuations was pro- 
moted by its ufe. 

Greding employed it in a great number of cafes of 
the maniacal and melancholic kind; the majority of thefe, 
as might be expected, ‘derived no permanent benefit’; feve- 
ral, however, were relieved, and five completely cured by 
this medicine. It wasthe bark of the root, colleéted in the 
fpring, which he gave in. powder, beginning with-one grain: 
this dofe was gradually increafed according to its effe&ts. 
With fome patients one or two grains excited naufea and 
vomiting, but generally eizht grains were required to pro- 
duce this effect, though in a few inftances a fcruple and 
even more was given. 

Veratrum has likewife been found ufeful in epilepfy, and 
other convulfive complaints; but the difeafes in which its 
efficacy feems leaft equivocal, are thofe of the fkin; as fca- 
bies and different prurient eruptions, herpes, morbus pedi- 
culofus, lepra, fcrophula, &c. and in many of thefe it 
has been fuccefsiully employed beth mternally and. exter- 
nally. 

Asa powerful ftimulant, and irritating medicine, its ufe 
has been reforted to only in defperate cafes, and then it is 
firft to be tried in very fmall dofes in a diluted ftate, and to 
be gradually inereafed according to the effects. - 

VERB, in grammar. See Grammar, Chap. IV. 

VERBASCUM, in botany: A genus of plants of the 
clafs of pentandria, and order of monogynia; and in the na- 
tural fyflem arranged under the 28th order, Luride. 'The 
corolla is rotated, and rather unequal ; the capfule is mono- 
locular and bivalved. ‘There are 12 fpecies, five of which 
are natives of Britain; 1. Vhe thag/us, or great mullem, which 
has a ftem fingle, fimple, ereét, covered with leaves, about 
fix feet high. Leaves large, broad, white, woolly on both 
fides, feffile, decurrent. Flowers terminal, ina long fpike, 
feffile, yellow. rf 

Catarrhal coughs and diarrhoeas are the complaints for 
which it has been internally preferibed. Dr Home 
tried it im both, but it was only in the latter difeafe that 
this plant fueceeded. He relates four cafes. in which a 
decoction of verbafcum was given ; and from which. he con- 
cludes, that it ‘¢ is ufeful in diminifhing or ftepping diar- 
rheeas of an old ftanding, and often in eafing the pains of 
the inteftines. Thefe acquire a great degree of irritability; 


and the ordinary irritating caufes, aliment, bile, diftenfion 
This -is 
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perhaps gentle aftringent qua- 


] 


obviated by the’emollient and 
lities of this’ plant.’? 

2. The nigrum, or black mullein,: having a ftem befet 
with hairs that are beautifully branched ;. the bloffoms yel- 
low, with purple tips. lt is:a beautiful plant, and the 


| 
Verbenas 


Verdigrifé 


———— 


flowers are grateful to bees. Swine eat it; fheep are not fond . 


of it ; cows, horfes, and goatsy.refufe it. ‘Uhe other Bricith 
{pecies are the lychnitis, nigrum, blattafi, and virgatum. * 


VERBENA, in botany : A genus of plants of the clafs: 


of diandria, end order of monogynia ; and in the natural fy- 
ftem arranged under the goth order, Per/onate: There are 
17 fpecies, only one of which is a native of Britain; the of= 
Jiinalis, or common vervain, which grows on the road-fides 
near towns and villages. ; 


clefts, the blofloms are pale blue. Tt manifefts a flight de- 


The leaves have many jagged: 


gree of aftringency, and was formerly much in vogue as a: 


deobftruent ; but is now difregarded. Mr Millar fays that 


it is never found ebove a quatter of a mile from a houfe ;- 


whence the common people in Enyland call it Simpler’s joy, 
becaufe, wherever it is found,’ it is a certain fign of a houfe 
being near. Sheep eat it ; cows, horfes, and goats refufe it. 

VERD (Cape), a promontory on the weft coaft of A- 
frica, 40 miles north-weft of the mouth of the river Gam- 
bia. »W. Long. 17. 38. N. Lat. 14. 45. 

The iflands of Cape de Verd are feated in the Atlan- 
tic Ocean, about 400 miles weft of the Cape. 


They: 


are between the 13th and igth degree of latitude; and the: 


principal are 10 in number, lyingin a femicircle. Their 
names are, St Antony, St Vincent, St Lucia, St Nicholas, the 
Lfle of Sal. Bona Vifta, Mayo, St ‘Fago, Fuego, and Brava. 


VERDICT (Vere didum), is the an{wer of the jury gi-- 
ven tothe court concerning the matter of fact, in any cafe. 
civil or criminal, committed by the court to their trial and» 


. . t Oo 2 
examination. dee Law, N’ clxxxvi. 51. and T'rrar. 


VERDIGRISE,, the acetite of copper, much ufed by: 


painters as.a green colour. 
Montpelier ; the vines of Languedoc being very convenient 
for this purpofe. See Cuzmustry, n° 872, 

The following procefs for making verdigrife is defcribed 


It is chiefly manufactured at» 


by Mr Monet of the Royal Society of Montpelier, and is» 


publifhed among the memoirs of the academy for the years 
1750 and 1753. 

Vine ftalks well dried in the fun are fteeped during eight 
days in ftrong wine, and afterwards drained. 'Hhey are then 
put into earthen pots, and upon them wine is poured. ‘The 
pots are carefully covered. The wine undergoes the ace- 
tous fermentation, which in. fummer is finifhed in feven or 


eight days; but requires a longer time in winter, although. 


this operation is always performed in cellars. “When the 


fermentation is fufficiently advanced, which may be known: 
by obferving the inner furface of the lids of the pots, which. 


during the progrefs of the fermentation is continually wet- 
ted by the moifture of the rifing vapours, the falks are then 
to be taken out of the pots. Thefe ftalks are by this me- 
thod: impregnated with all the acid of the wine,’and the re- 
maining liquor is. but a very weak vinegar.. The ftalks are 
to be drained during fome timé in bafkets, and layers of 
them are to be put into earthen pots with plates. of Swedith. 


copper, fo difpofed that each plate fhall reit upon and be 


covered with layers of flalks. The: pots are to be covered. 
with lids; and the copper is thus left expofed to the action. 
of the vinegar, during three or four days, or more, in which 
time the plates become covered: with verdigrife. "The plates. 
are then. to. be taken out of the pots, and left in the cellar 
three or four days 3 at the end of which time they are to be 
moiftened with water, or with the weak vinegar aboye men- 
tioned, and left to dry.. When this moiftening and drying 

of 
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found to have confiderably increafed in quantity ; and>it may 
then be {craped off for fale. @ 

‘A folution or erofion of copper, and confequently of ver- 
digrife, may be prepared by employing ordinary vinegar in- 
ftead of wine, as is direfted ,in. the above procefs. But, it 
would not have the un€tuofity of ordinary verdigrife, which 
quality'is neceflary. in painting. ‘Good yerdigrife mult be 
prepared by means of a vinous acid, or folvent half acid and 
half {pirituous.. Accordingly,.the fuccefs of the operation 
depends chiefly on the degree of fermentation to which the 
wine employed has been carried : for this fermentation muft 
not have been fo far advanced that no fenfibly vinous or fpi- 
rituous parts remained inthe liquor. 

Verdigrife is employed externally for deterging foul ul- 
cers, aud as an efcharotic. It is rarely or never given in- 
ternally. Some recommend it indeed in the dofe of a grain 
or two as an emetic, which operates aloft as foon as. re- 
ceived into the ftomach, an4-which may therefore be of ufe 
where poifonous fubftances have been taken, to procure 
their immediate rejection. It appears, however, highly im- 
prudent to have recourfe on fuch occafions to a remedy in 

itfelf fo dangerous and fo virulent ; and more efpecially as 

a fpeedy evacuation may generally be obtain¢d by means 
of fubftances which are not only innocent, but at the fame 
time weaken the force of the poifon by diluting and) ob- 
tunding it ; as warm avater, milk, oils. . It is accordingly 
excluded from the prefent pharmacopeiz. , es 

VERDITER, or Verparer, a preparation of copper, 
fometimes ufed by the painters, &c. for a blue; but more 
ufually mixed with a yellow for a green colour. See Cur- 
MisTRY, n° 758, and Cozovr- Making, n® 28. 

VERE (Sir Francis), a renowned Englith general, was 
the fecond {on of Geffrey de Vere, a branth of the ancient 
-family of that name, earls of Oxford, and was born in the 
year 1554. Concerning his education we are uninformed. 
“About the aze of 31 he embarked with the troops fent by 
Queen Elizabeth,,under the. command of the earl of Lei- 
celter, tolthe affiftance of the-ftates of Holland ; in which 
fervice his courage and military genius became immediately 
confpicuous: but: his gallant behaviour in the defence of 
Bergen-op-Zoom, in the year 1588, when befieged by the 
prince of Parma, eftablifhed his reputation. After the fiege 
was raifed, he received the honour of knighthood from lord 
Willoughby, who fucceeded the earl of Leicefter in the 
command. He continued in the fervice of the ftates till 
about the year 1595; during which time, namely, in.1 593, 
he was elected member of parliament for Leominfter in 
Flerefordfhire. ‘Che famous. expedition againft Cadiz be- 
ing refolved upon, Sir Francis Vere was~called home, and 
appointed to a principal command under the earl of Effex, 
‘Lhe fuccefs of this enterprife ie univerfally known. In 159 
we find him again in’Holland, prefent at the battle of T'urn- 
hout, of which he has given a particular defeription in his 
Commentaries. In the fame year_he embarked, with the 
earl of Effex, in the expedition to'the Azores; and at’ his 
return was appointed governor of the Briel in Holland, 
with the command: of the Eaglifh troops in the fervice of 
the ftates. In 1600 he was one of the three generals at 
the battle of Newport, and had the honour of having the 
victory univerfally afcribed to: his conduct and refolution. 
The ftates of Holland, then at war with Spain, marched 
their army with an intention to befiege Newport in Flan- 
ders. ‘The commanders were, count Erneft’ of Naflav, 
count Somes, and Sir Francis Vere. The’ Spaniards march. 
ed to intercept ‘them,- and. this battle enfed.~ -Sir Francis 
was fhot firft through the leg, and then through the fame 

| thigh ; not withitandin which, ‘he ‘rallied’ the flying army, 
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and led them on to vidtory. The Spaniards loft 120 en- 


figns, and meft of their foot were flain. 


Queen Elizabeth 


on this occafion declared him the worthie/t captain of her 


time. (See Letters of the Sidney Family, vol. ii. p. 104.) 
But the laft and moft glorious atchievement of his life was 
his gallant defence of Oitend, with about 1600 men, avaint 
an army of 12,000, from’ fuly 1601 until March 1602, 
when he refigned the government, and returned to Holland. 
An account of this memorable fiece, which lafted above 
three years, to the deftruétion of the belt troops of Holl 
dand, Spain, France, England, Scotland, and Italy, the 


Verge 
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Vermin. 


reader may fee in Vere’s Commentaries, with the Continua _ 


tion at the end. ueen Elizabeth died in the year 1603: 
the peaceful James {ucceeded to the throne ; and Sir F¥ancis 
Vere, with all the heroes of his time, fheathed his fword. 
He diedin 1608, in the's4th year of his age ; and was bu- 
ried in St John’s Chapel in Weftminfter-abbey, where a 
{plendid monument was erééted to his meniory. He mar- 
ried the daughter of Dent, a citizen of London, 
by whom he had three fons and two daughters, none of 
whom furvived him, He will ever be remembered by po- 
fterity as one of the preateft heroes of our moft heroic age. 
— ‘ihe work above mentioned is intitled, * The Commen- 
taries of Sir Francis Vere, being diverfe pieces of fervice 
wherein he had command; written by himfelf by way of 
commentary.”’ Cambridge, 1657; folio. It is elegantly 
printed, and adorned with prints of Sir Francis, Sir Ho- 
race Vere, Sir John Ogle, maps, and plans of battles, &c. 

VERGE (Virgata), in law, fignifies the compas of the 
king’s court, which’bounds the jurifdiStion of the lord ftew- 
ard of the houfehold ; and which is thought to have been 
12 miles round. 

The term verge is alfo ufed for a ftick or rod, whereby 
‘one is admitted tenant to a copyhold eftate, by holding 
it in his hand, and {wearing fealty to the lord of the manor. 

VERGERS certain officers of the courts of kinz’s bench 
and common pleas, whofe bufinefs it is to carry white 
wands before the judzes. There are alfo vergers of cathe- 
drals, who carry a rod tipped with filver before the bifkop, 
dean, &c. 

VERGIL (Polydore).. See Virert. : 

VERJUICE, a liquor obtained from grapes‘or apples, 
unfit for wine or cyder ; or from iweet ones, whilft yet acid 
and unripe. Its chief ufe is in. fauces, ragouts, &c. thoush 
it is alfo an ingredient in fome medicinal compofitions, \and 
is ufed by. the wax-chandlers to purify their wax. 

VERMES, the fixth clafs of animals in the Linnean fye 
ftem, comprehending five orders. See Naturat Hisrory, 
and Zootoey. 

VERMICELLI, or Vermicuerty, a compofition of 
flour, cheefe, yolks of eggs, fugar, and faffron, reduced to 
a pafte, and formed into long flender pieces like worms, by 
forcing it with a pilton through a number -of little holes. 
It was firft brought from Italy, where it is in great vogue 


it is chiefty ufed:in foups and pottages, to provoke venery,. 


Sc. 

VERMICULAR, an epithet given to any thing that 
bears a relation or refemblance to worms. 

VERMIFORMIS, in anatomy, a term applied to vari- 
‘ous parts in-the human body, bearing fome refemblance te 
worms. . 
_ VERMILION, a very bright and-beautiful red colour, 
compoled of quickfilver and {ulphur, in great efteem among 
the ancients under the name of minium; buat what goes by 
the name of minium amonglt us, is a‘preparation of lead, 
known alio by the name of red-lead, See Cuemistry, n® 
1404. tas as 
VERMIN, acolleftive name, ineluding all kinds of little 

4M 2 animals 
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Vernacular animals, and’ infe&is, which are hurtfel or troublefome to gree, or 30’, which is the leaft part of a degree that inftru. Vernie# 
I mankind, beafts, or fruits, &c. as worms, lice, fleas, caters ment can-fhow. : i 


Vernier. — - ‘ «gh 
pillars, ants, flies, &c. Veronicas. 
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VERNACULAR, 2 word applied to fomething that is 
peculiar to any one country. 

VERNAL, fomething belonging tothe fpring-feafon. © 

VERNIER Scaue, a {cale excellently adapted for the 
graduation.of mathematical inftruments, thus called from its 
inventor Peter Vernier, a perfon of diftinétion in the Franche 
Comté. See Nonius. 

Vernier’s method is derived from the following prin- 
ciple. If two equal right lines, or circular ares, A, B, are 
fo divided, that the number of equal divifions in B is one 
lefs than the number of equal divilions of A, then will the 
excefs of one divifion of B above one divilion of A be 
compounded of the ratios of one of A to A, and of one 
of B to B. 

For let A contain 11 parts, then one of A to A is as-1 


I 

to 11, or an Let B contain 10 parts, then one of B to 
I 1 Ii'—"1o 
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B is as 1 to 10, or — 
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Or if B contains 2 parts, and A contains m -+ 1 parts; 
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then ~ is one part of B, and - i ae part of A. 
And oe : art Ee 

n 


n nt 


I 
a+b 


nX a+ 
The moft commodious divifions, and their aliquot parts, 
into which the degrees on the circular limb of an inftrument 
may be fuppofed to be divided, depend on the radius of that 
initrument. 
Let R be the radius of a circle in inches; and a degree 


co 


“ i 
to be divided into n parts, each being 7th part of an inch. 


Now the circumference of a circle, in parts of its diame- 

ter 2 R inches, is 3,1415926 X 2 R inches. i 
| 1415926. 

Then 360°: 3,1415926X2R::1°: mee x2R 
inches. 

Or, 0,01745329 X R is the length of jone degree in 
inches, i 

Or, 0,01745329 X RX > is the length of 1°, in pth 
parts of an inch. 

But as every degree contains m times fuch parts, there- 
fore a = ©,01745329X R Xp. 


or 
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The moft commodious perceptible divifion is 3 


an inch. ; 
Example. Suppofe an inftrument of 30 inches ‘radius, 

into how*many convenient parts may ‘each! degree ‘be divi- 

ded ? how many of thefe parts are'to. go to the breadth of the 

vernier, and to what parts of a degree may an obfervation 

be made’ by’ that inftrument ? 

_ Now 0,01745 X R= 0,5 236 inches, the'length of each 


~ of an inch for one di 
degree: and if p be fuppofed about = of an inch for one ai- 


vifion ; then 0,5236 Xp = 4,188 fhows the number of fuch 
parts ina degree. But as this number muft be an ‘integer, 
let it be 4, each being ‘1 5’: and let the breadth of the ver- 
nier contain 31 of thofe parts, or 74°, and be divided into 
30 parte, : 
: oe ee 
Flere a = 23 m = 705 then 
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nute, or 20". 

The following table, taken as examples in the inftru- 
ments commonly’ made ‘from 3 inches’ to 8 feet radius, 
fhows ‘the divifions of the limb to neareft tenths of inches, 
fo as to be an aliquot’of 60’s, and what parts of a degree 


may be eftimated by the vernier, it being divided into fuch 


equal parts, and containing fuch degrees as their columns ~ 


fhow. 


Parts | - Parts Breadth 
ina in of 
deg. | vernier. 


Rad. 


inches. 


Parts 
ebferved. . 


vernier, 


OW MAM P RWW DN bH HH 


DO000DD0000ONH HW 


By altering the number of divifions,! either in the degrees. 


or in the vernier, or in both,»an angle can be obferved to 
a different, degree 'of accuracy. Thus, toa radius.of 30 
inches, if a degree be divided into 12 parts, each being 


‘five minutes, and the breadth of the vernier be 21 fuch 


parts, or. 13°, and divided into 20> parts, then = 
¥0 ; ; 

ts ==15":-or taking the breadth of the vernier 275° 
ose ei 

be mb 30 360° or 10: 


; where the breadth of the ver- 


— 
— 


and diviced into: 30 parts; then 
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VERONA, a city of Italy, capital. of the Veronefe, in 
the territory.of Venice, fituated near the mountains,.on the 
river Adige, in E. Long. 11. 24: N. Lat. 45.26. Itus 
feven, miles in, compafs; and has been fo fortified by the Ve- 
netians, that it is now looked upon as impregnable. It con- 
tains 57,400 inhabitants. 

VERONESE, a territory of ‘Italy, in the republic of 
Venice, bounded on the north by the ‘Trentino, on the eaft 
by. the Vicentino and Paduano, on the fouth by the Man- 
tuano; and‘on the weit by the Brefciano. It.is about 35 
miles in length, and 27 in breadth ; and is one of the moft 
fertile countries in Italy, abounding in corn, wine, fruits, and 
cattle. 

Veronese. See CAGLIARI. 

VERONICA, in botany :\A genus of plants of the clafs 
of diandria, and order of monogynia ; and in the natural fyftem 
arranged; under,the, goth order, Per/onate. ‘There are 40 
. Specice ; 
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eis fpeciess} s-arenatives of Britain, only cwo of which have been 


ertex, 


applied to any ufe. 1. The officinalis, common male {peed- 
well, or fluellin ; a native of Britain, growing on heaths and 
barren grounds. The bloffoms.are blue, the leaves ellipti- 
cal, ferrated, and hairy. The leaves have a {mall degree of 


_aftringency, and are fomewhat bitter. An infufion of them 


is recommended by Hoffman as a fubftitute for tea;. but is 
more aftringent and lefs grateful. The herb was formerly 
efteemed in medicine for various diforders, but is now al- 
moft totally difufed. Cows, fheep, goats, and horfes, eat it; 
fwine refule it. 2. The deccabunga, or common brook-lime, 
the flowers of which are blue, in.loofe lateral {pikes ; leaves 
feflile, oval, oppofite, thick, notched. 

This plant was formerly confidered as of much ufe in fe- 
veral difeafes, and. was applied externally to wounds and ul-, 
cers; but if it have any peculiar efficacy, it is to be derived 
from its antifcorbutic virtue. Asia mild refrigerant juice 
it is preferred where an acrimonious flate of the fluids pre- 
vails, indicated by prurient eruptions upon the fkin, or in 
what has-been called the Jot curvy. We mutt, however, 
acknowledge, that we fhould expeét equal benefit from the 
fame quantity of any other bland frefh vegetable matter taken 
into the fyftem. ‘To derive much advantage: from it, the 
juice ought to be ufed in large quantities, or the freth plant 
eaten as food. 

VERSAILLES, a town of France, in the late province 
of the Ifle of France, 10 miles wett-fouth-weft of Paris. It 
contains 60,000 inhabitants, and fince the Revolution has 
been created a bifhop’s fee. In the reign of Louis XIII. 
it was only a {mall village. 'Lhis prince built here a hunt- 
ing-hut in 1630, which Baffompierre calls ‘ the paltry 
chateau of Verfailles.”? Although the fituation was low 
and very unfavourable, Louis XIV. built a magnificent pa- 
lace here, which was the ufual refidence of the. kings of 
France till the 6th of OGober 1789, when the late unfor- 
tunate Louis XVI. and his family were removed from it 
to the Thuilleries. 'The buildings and the gardens are 
adorned with a vaft number of flatues, done by the greateft 
matters, and the water-works are all werthy of admiration. 
The great gallery is thought to be as curious a piece of 
workmanfhip of that kindas any in the world :. nor,is the 
chapel lefs to be admired for its fine architeCture and orna- 
ments. ‘The. gardens, with the park, are five miles in cir- 
cumference,, and furrounded by walls. There are three 
fine avenues to Verfailles, one of which is the common road 
to Paris, the other comes from Seaux, and the third f rm 
St.Cloud. . E. Long. 2. 12. Ns Lat. 48. 48. 

VERSE, in poetry, a line confifting of a number of 
long and. fhort fyllables, which run with an. agreeable ca- 
dence. 

Verse is alfo ufed for a part of a chapter, feétion, ,&c. 

VERSIFICATION, the art or manner of : making 
werfe ; alfo the tune and cadence of verfe: See Portay, 
Part ILI. 

VERSION, a tranflation of fome book or writing out 
of one language into another. See TRransiarion. 

VERT, in heraldry, the term for a green colour. It is 
called wert :in the blazon.of the, coats of all under the de- 
gree of nobles :. but in coats of nobility it is called emera/d; 
and in thofe: of kings venus. In engraving it is exprefled 
by diagonals, or lines drawn athwart from rizht, to left, from 
the dexter chief corner to the finifter bafe. 

VERTEBRA, in anatomy. See there n° go. 

VERTEX, in anatomy, denotes the crown-of the head. 
Hence: vertex: is alfo ufed figuratively for the top of other 
things : thus we fay,.the vertex of a cone, pyramid, &c. 

Vertex,is alfo ufed in afronomy for the point of the 
eavenidire@tly over our heads, properly called the zenith. 
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- ‘VERTICILLATA, the name of a clafs in Ray’s.and Vertici!- 


Boerhaave’s Methods, confifting of herbaceous vegetables, 
having four naked feeds, and the flowers placed in whorls 


round the ftalk.. The term is fynonymous to the /abiati, ——~p-—_md 


or lip-flowers of Tournefort ; and is exemplified in mint, 
thyme, and favory. Verticillate is alfo the name of the 42d 
order in Linnzus’s Fragments of a Natural Method, confift- 
ing of plants which anfwer the above defcription, 

VERTICILLUS, a mode of flowering, in which the 
flowers are produced in rings at each joint of the ftem, 
with very fhort foot-flalkks The term is exemplified in 
mint, hore-hound, and the other plants of the natural order 
defcribed. above. 

VERTICITY, is that property of the loadftone where- 
by it turns or direés itfelf to one particular point. 

VERTIGO, in medicine. See there, n° 82. 

VERTUMNUS, in mythology, a god who prefidet 
over gardens and orchards, honoured among the Etrufcans, 
from whom the worfhip of this deity was tran{mitted to the 

Romans. 

Ovid has defcribed the various forms affumed by this dei- 
ty, in order to obtain the love of Pomona. Some have fup- 
pofed that Vertumnus, whofe name they derive 4 vertendo, 
becaufe he had power to change his form at pleafure, mark- 
ed the. year and its variations; and thus they fay he pleafed: 
Pomona, by bringing the fruits to maturity.. Accordingly, 
Ovid fays, that he affumed the form of a labourer, reaper, 
vine-dreffer, and old woman, to reprefent the four feafons, 
{pring, fummer, autumn, and winter. WVertumnus had a 
temple near the market-place at Rome, being reprefented as- 
one of the tutelary deities of the merchants. ‘The com- 
mentators on Ovid fay, that he was an ancient king of Te- 
truria, who, by his diligent and fuccefsful cultivation of 
fruits and gardens, obtained the honour of being ranked: 
among the gods. 

VERUMONTANUM, in:anatomy, a {mall eminence 
near the paflages where the femen is dilcharged into the, ure-- 
thra. 

VERVAITN; in botany. See Versena.  ,. 

VERTOMP d’Avznogr (Rene Aubert de), fx celebrated 
hiforian, was defcended from a noble and ancient family, in 
Normandy, and born in 1655. At 16 years of age he be- 
came a Francifean friar ;. afterwards he entered into the or- 
der of the, Premonftratenfes, in which he had feveral bene- 
fices ; and at length was a fecular ecelefiaftic. .He became 
fecretary to the duchefs of Orleans, member) of the Acade- 
my of Infcriptions, and hiftoriographer o: Malta. . He died 
at Paris in 1735. His: principal works are, 1.. fhe Hilte- 
ry of the Revolutions of Sweden. 2. The, Revolutions of 
Portugal... 3. "Fhe Revelutions.of the Romans... 4. The 
Hiftory -of Malta. ‘lhefe works are written in elegant 
French, and tranflated into moft of thelanguages of Europe,. 

VERULAM.. See Bacon. — 

VESALIUS (Andreas), .a. celebrated phyfician: and 
anatomif, was- born at Bruffels about the year igiz, He 
ftudied phyfic at Paris: under James Sylvius;; but applied: 
himfelf chiefly to anatomy, which was then very. little 
known, diffections being. efteemed unlawful: and impious ; 
and it appears from. his: work. De humani corpcris jubrica, 
that he perfeéted himfelf in- this ufeful knowledee very 
early. About.the year 1537, the republic of Venite made 
him: profeffor in, the ‘univerfity of. Padua, where he taueht 
anatomy for. feven years; Charles V.. called him. to be his 
phyfician, as, he. was-alfo to Philip 1]. king of Spain. Vefa- 
hus was-now at the height of his glory, when all of a fud- 
den he: formed: the defign-of taking a journey to Paleftine ;. 
concerning which journey we,are told the following ftory. 
A young Spanifh nobleman he attended, being believed ta: 

; be: 


~ 


’ 
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Ness ficdto! tela dead, Vefalius obtained leave to open’ him to explore the 


Tut Ny 
Ve (pa, 


Le —ae. perceived: fymptoms of life, and faw the heart beat. 


om R554. 


length i ig an inch; 


true caufe of his illnefs; but when he opened the breaft, he 
‘The 
parents, not fatisfied with profecuting him for-murder, ac- 
cufed him of impiety'to the Inquifition, in hopes that tribunal 
would punifh him with greater rigour: but the king inter- 
poking, faved him on condition of his making a pilgrimage 
to the Holy Land. He was thipwrecked on his return, 
and thrown pon the ifland of Zante, where he perifhed, 
Fie was the author -of feveral works, the principal 
of . dh ch is De Aumani corporis fabrica. 

ESICA'TOREUM, a Brisrer ; an application of an 
nies nature made to any part of the body, in order to draw 
a flux of humours to that part, and thus elevate the -fcarf- 


». {kin into a blifter. 


VESPA, ‘the wasps a genus of infes belonging to ihe 
order’ of Hymenoptera. ‘The mouth confifts of two jaws 
vithout any probofcis ; the fuperior wings are plaited; the 


. éyes are lunar; and there is a fharp fting in the tail. 


‘There are 159 fpecies ; only 3 of which are natives of Bri- 
tain, the crabro, the vulgaris, and the coaréata. 

1. Crabro, the hornet. It has tawny antennez; the feg- 
ments of the abdomen are black on the anterior part and 
yellow on the sd pen with two black fpots on each. Its 
builds in hollow trees. Its cakes or 
combs are bousahe of a fubftance like coarfe paper, or 
rufty* parchment. [tis very voracious, devouring other 
infeis, and even bees. 

2. Vulgaris, the common wafp. ‘The male has {-ven yel- 
low fegments-of the abdomen, with a black triangle on each: 
‘The head is yellow, and the antennz long. ‘T’he upper lip 


of the female is yellow, the antenne fhort ; there aredix feg- 
- ments of the abdomen with two lateral black fpots on each. 
M. Reaumur and Dr Derham agree in diftingui/hing three 
forts of wafps; viz. the queens or females, the males, and the 


common labouring wafps, called mules, which, according to 
Reaumaur, are neither males nor ferales, and confequently 
barren. The queens, of which there is a great number, are 
much longer in the body, and larger than any other wafp : 
they have a large heavy belly, correfponding in fize to the 

odigious quantity of eggs with which they are charged. 
She ‘males are lefs than the queens, but longer and larger 
than the common wafps, which are the {malleft of the 
{necies: they have no itings, with which both the queens 
and common waips are furnifhed. There are in one neft 
two or three hundred males, and as many females: but 
their number depends on the fize of the neft ; and Dr Der- 
ham obfervec, that the males were bred, or at leaft moftly 
refided, in the two cells or partings, between the combs, 
next to the uppermoft cell. ‘I'he’antennz or horns of the 
male wafps are longer and larger than thofe of either of the 
other forts: but the chief difference, fays Dr Derham, con- 
fifts in their parts .of generation, which are altogether dif- 
ferent from thofe of other wafps. 

The mules are the labourers belonging to a neft, and are 


-employed in procuring materials for the nefls and in con- 


ftruting them, and alfo in furnifhing the other wafps, and 
the young, with provifions. 

At the beginning of winter, the wafps deftroy all the 
eggs, and all the young ones without exception: all the 
mules and males, which have been employed in this work, 
being unfurnifhed with provifions, perith ; and none furvive 
except fome few females, which, according to Reaumur, 
were fecundated in Oober, and ranle a new colony in the 
‘begimming of {pring. 

In foring a new commonwealth is founded by a 
fingle fernale impregnated during the <u.umn, and that‘has 
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weathered out the feverity of the winter. It digs a hole in 
a dry foil, contrives itfelf a finudus inlet, or elfe it takes up 
with the dwelling place of a mole, where it haftily builds a 
few cells and depolits its'eggs. Within the foace of 20 
days, they have zone through the different ftates of larve, 
ehryfalids, and turned to wafps. Nature all-wife provides 
for every thing. ‘Phe mule-wafps are the only ones that 
labour at laying the foundation of the republic. ‘Che firft 
eggs that are hatched prove to, be neuter-wafps. No foon- 
ér are they come into exiftence, but they fall to work, en- 
larze the hole, and go about upon wuod, lattice-work, and 
window fafhes, in fearch of materials for building. With 
their teeth they cut, hack, and tear off {mall fibres of wood, 
which they moiften with a liquor they’ difporge, and then 
convey them to the work-fhoy. Other labourers are in 
waiting for them, who with thofe materials fet about the con- 
ftru€tion of the watp-nell, which is commonly round, and made 
of materials refembling fine*paper. The common covering 
of it, which is formed of feveral leaves or layers, with in- 
termediate fpaces, is pierced by two holes ata diftance 
from one another, one of which is ufed for the entrance 
of the wafps, and the other only for their exit. The fpace 
within this covering is cut by a number of horizontal planes, 
with intervals between them of the fize of about half an 
inch; they are {ufpended from one another by ligaments, 
and attached to the covering by their edges: they all have 


hexagonal cells in their lower furface. 


‘The eggs of the wafp are of an oblong form, and re- 
femble thofe of a commen fly,: but they are larger; they 
are always faftened to the angles of a cell, never to the fides 
of it. ‘They are ufually placed fingle; ft is very rare to 
find two in one cell ; and, if they are laid fo, it feems that 
only one fucceeds; tor there is never found more than one 
worm in a cell. 

The heads of all the nymphs are turned toward the cen- 
tre of the comb, and their tails go obliquely downward to+ 
ward the bafe of the cell. ‘They are continually {een open+ 
ing their mouths, and moving their forcipes, ‘feeming ever 
hungry, and impatiently iaiting for food from their parents, 
‘The cells are left open till the nymph is at its full growth ; 
then the wafps cover it over with a thin lid, under which 
the worm undergoes its transformation ; and as foon as it 
is arrived at the wafp-ftate, it eats its way through this thin 
cover, and comes to work with the reft. The elder brothers, 
or firft-hatched infeéts, take amazing care of thofe born 
after them,'by proportioning their food to the delicacy of 
their ftomach. Firlt, it confifts of the juice of fruits and 
meats; afterwards it is the carcafes of infects. The ca- 
terers provide for the labourers. Each one takes his own 
portion ; there is no difpute, no fighting. ‘The republic 
grows daily more numerous, living in profound peace. 
Every individual, as foon as ‘he has acquired fufficient 
ftrength, flies away to the fields) They then become a 
gang of banditti; they pillage our wall-trees, break into our 
fruit before its maturity, dart with the fiercenefs of hawks 
upon our bees, cut their throats to poffefs themfelves of their 
honey, plunder and lay wafte their commonwealth, riot on 
the fruits of their labour, and oblige them to remove. 
During the period of plenty, the wafps bring all the booty 
tothe neft, and fhare it amongit them. There is'nothing 
then goes forwards but feafting, rioting, and good fellow- 
fhip ; but concord cannot be tatting among vobbierss :/:' Toe 
wards the month of October provifions begin to run fhort : 
The neuters and males tear from their cradles the eggs, 
the larve, the chryfalids, and the new-born infeéts, without 
fhowing mercy to any. ‘They next fight againit one ano- 
ther. Frofts and rains throw the citizens into a ftate of 

languot, 


tilio. 7s, . ; 
..... {uine {pring become founders of new republics,’ » 
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fiat Jahguor,-and they almoft all’ perith, luckily for us and our 


beesssfome few females alone excepted, which in the en- 


3. Coardata, the {mall wafp; has black antenne, yel- 
lowith at the bale; the head is black with a yellow fpot 
between the antennz, and another at the bafe of the upper 
lip. Each fegment of the abdomen is bordered with yel- 
low. (It is about half an inch long. ‘Lhe hiftory, as well 
as the manners of this {pecies, are the fame as thofe of the 
common wafp; but their buildings are on a different con- 
flru&tion. ‘Vheir neft is faftened to the branch of a tree 
with a kind of band; and is in biznefs from the fize ofan 
orange down to that of anegg. Wood reduced to paper is 
the material part of it; which if it were of a ruddy colour, 
might be taken for a large opening rote. It is covered 
over with a varnith impenetrable by water. One of thofe 
nelts was neither mollified nor impaired by that element. 

VESPASIAN, the recth emperor of Rome; remakable 
for his clemency and other virtues. See Rome, n° 332— 


39: 
: VESPERS, in the church of Rome, denote the afternoon 
fervice; anfwering in fome meafure to the evening prayers 
ot the church of England. 

VESPERTILIO, the Bar; a genus of quadrupeds, 
belonging to the order of primates. All the teeth are ere, 
pointed, near each other; and the firft four are equal. 
‘The fore-feet have the toes connected by a membrane ex- 
panded into a kind of wings by which the creature is en- 
abled to fly. 
ef Britain.: The moft remarkable are, 

1. The vampyrus, vampire, or ‘l'ernate bat, with large 
canine teeth; four cutting teeth above, the fame below; 
fharp black nofe ; large naked ears ; the tongue is pointed, 
terminated by fharp aculeated papille ; talons very crooked, 
ftrong, and compreffed fidewife ;.no tail: the membrane 
divided behind quite to the rump: head of a dark ferrugi- 
nous colour; on the neck, fhoulder, and under-fide, of a 
much, lizhter and brizhter red; on the back the hair 
fhorter, dufky, and {mooth: the membranes of the wings 
difky. They vary in colour; fome being entirely of a red- 
difh- brown, others dufky. 

Thefe montfters inhabit Guinea, Madagafcar, and all the 
iflands from thence to the remoteft in the Indian Ocean. 
hey fly in flocks, and perfeétly obfcure the air with their 
nunbers; they begin their flight from one neighbouring 
ifland to another immediately on funfet, and return in 
clouds from the time it is light till fun-rife. They live on 
fruits ; and are fo fond of the juice of the palm-tree, that 
they will intoxicate themfelves with it till they drop on the 
ground, It is moft likely, from the fize of their teeth, they 
are carnivorous. Mr Edwards relates, that they will dip 
into the fea for fifh. ‘They fwarm like bees; hanging by 
one another from the trees in great clufters. The Indians 
eat them, and declare the flefh to Le very food: they grow 
exceflively fat at certain times of the year: The French 
who live in the Iffe de Bourbon boil them in their bouillon, 
to give it arelifh. The negroes have them in abhorrence. 
Many are of an enormous fize: Beckman meatured: one, 
whofe extent from tip to tip of the wings was five feet four 
imches ; and Dampier another, which extended farther than 
he could reach with out-ftretched arms. Their bodies are 
from the fize of a pullet to that of a dove: their cry is 
dreadful,-their fmell rank, their’ bite, refiftance, and fierce- 
nefs great, when taken. 

The ancients had fome-knowledve of thefe animals. He- 
rodotus mentions certain winged wild beatts like bats, that 
molefted the-Arabs who collected the. caffia,. to. fuch.a de- 
gree, that they were obliged to cover their faces, all but 
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their eyes, with fkins, Tt is very probable, as M. de Buf. Vefpertilio. 
fon remarks, it was from fuch relations that poets formed TAT 


There are 28 fpecies, of which 4 are natives 


1S 


their fictions of Harpies. 

Linneus gives this {pecies the title of vampyre ; con- 
jeCturing it to be the kind which draws blood from people in 
their fleep. M. de Buffon denies it ; afcribing that faculty 
only toa fpecies found in South America. But there is 
reafon to imagine that this thirft after blood is not confined 
to the bats of one continent nor to one fpecies: for Bon- 
tius and Nieuhoff inform us, that the bats of Java feldom'- 
fail attacking perfons who lie with their feet uncovered, 
whenever they can get accefs; and Gumilla, after mention- 
ing a greater and lefs fpecies found on the banks of the 
Oronoque, declares them to be equally greedy after human ’ 
blood. Perfons thus attacked have been known to be near’ 
paffing from a found fleep into eternity. The bat’ is fo ' 
dexterous a bleeder, as to infinuate its aculeated tongue: in- 
to. a vein without being perceived, and then fuck the blood’ 
till it is fatiated ; all the while fanning with irs wings, and 
agitating the air in that hot climate in fo pleafing a manner, 
as to fling’ the fufferer into a ftill founder fleep. It is there- 
fore very unfafe to ret either in the open air, or to leave 
open any entrance to thefe dangerous animals: but they do 
not confine themfelves to human blood ; for M. Condamine 
fays, that in certain parts of America they have deftroyed 
all the great cattle introduced..there by. the. miffionaries. 
See Plate DX. fig. 3. 4 

2, The /pedrum, or {pe&tre, with a long nofe y large: 
teeth; long, broad, and upright ears: at the end of the 
nofe a long conic ereét membrane, bending at the end, and: 
flexible: hair on the body cinereous, and pretty long: 
wings full. of ramified fibres: the membrane extends from 
hind leg to hind leg ; no tail; but from the rump extend 
three tendons, terminating at the edge of the membrane.. 
By Seba’s figure the extent of the wings are two feet two: 
inches ; -from the end of the nefe to the rump, feven inches 
and an half. 

Inhabits South America; lives in the palm.trees; grows 
very fat; called vampyre by M.de Buffon, who fuppofes it 
to be the {pecies that fucks human blood: but neither Pifo, 
nor any other writer who mentions. the fa&, gives the leaft: 
defcription of the kind. : 

3. The Peruvian bat hath a head like a puz-dog ; large 
{traight-pointed ears ; two canine teeth, and t-vo {mall cut- 
ting teeth: between each, in each jaw: the tazl is‘inclofed in 
the\membrane-which joins to.each hind-lez, and is alfo fup« 
ported-by~two loug cartilaginous ligaments “involved in 
the membrane: colour of the fur, iron grey: body equal. 
to that of a middle-fized rat :. extent of the wings two feet 


- - \ 
fiye inches. - J 


4. The -nodule. hath -the nofe flightly -bilobated.; « ears 
{mall and rounded 3 on the chin a minute verruca; hair 
reddifh ath-colour: length of the rumn. two inches elo htes 
tenths; tail one inch. feven-tenths ; extent .of wings 13 
inches. Inhabits Great Britain and France; flies: high in: 
jeareh of food, not-fkimming near the'ground! A gentle- 
man informed Mr Pennant of the following. fa& relating to: 
thofe animals, which he was witnefs to: That he faw taken. 
inder the eaves of Queen’s..College, Cambridge, in. one 
night, 185; the fecond night, 63; the third night, 2 5. 
and that each that was. meafured had.1g inches extent of 
wings. 

5. The -murinus, eommon: bat; has:a:tail: the lips and- 
nofe are fimple; and the ears are f{maller than the head.. 

It inhabits Europe, and is. found in Britain... Uhis ani- 
mal. flies only during the night, living chiefly-on moths z: 
when it lights.on the ground it is unable to rile again till it 
has crawled to fome height: it remains. torpid’during win- 
5 : tery; 
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ter, revives inthe beginning of the fpring, and comes abroad 
in the dufk of the evening. ‘This {pecies is two inches and 
a half long, when full grown, and about nine inches in ex- 
tent; the fur is of a moufe-coleur, tinged with reddith ; it 
generally fkims’ near the ground, with an uneven jerking 
flizht; and often feeking for gnats and other aquatic infects, 
fies-clofe by the furface of waters. It breeds in the fummer 
feafon, and is preyed on by owls. ; 

Bats are very voracious, if proper food is to be had; and 
thouah moths and other infects be. their natural and com- 
mon food, yet if flefh, whether raw or roatted, frefh or cor- 
rupted, comes in their way, they devour it with greedinefs, 
In this country they appear abroad early im fpring, flying 
about only inthe evenings; but are femetimes rouled trom 
their torpidity by a warm day or two-daring winter, and 
awill then venture out in queft of food, but recommence their 
flate of hyberaation whenever the cold returns: ‘Uhey re- 
tire at the end of f{ummer into.cayes, ruined houfes, or the 
roofs and eaves of houfes, where they remain fufpended by the 
hhind legs, and enveloped: in their wings, generally in large 
numbers. - Bats:may be caught by means of the flower 
cupsiof bur-dock, whitened and thrown up in the way of 
their flight; they are attraéted by the whitenefs, and. the 
hooks of the bur, {ticking to their membranous wings, make 
them fall.to the ground, 

VESSEL.,..a geneval..name given to the different forts 
of fhips which are navigated on the: ocean,- or in canals 
and: rivers: It is, however, more particularly applied to 
thole ofthe {maller kind, furnifhed with one or two maits. 
ee SHIP. 

VESTA, in pagan worfhip, the fame with Cybele. See 
CyBELE. 

Vesra the Younger, in pagan worfhip, the goddefs of 
Fire, was the daughter of Saturn and Cybele, and the fitter 
of Ceres. She was fo much in love with chaftity, that on 
Jupiter’s afcending the throne and offering to grant what~ 
ever fhe afked, fhe only defired the prefervation of her vir- 
ginity, which fhe obtained.—Vefta was not reprefented in 
her temple by any image. 

VESTALIA, in Roman antiquity, a feftival celebrated 
in honour of the goddefs Vefta, on the 5th of the ides of 
June; that is, on the ninth of the month. 

VESTALS, among the ancient Romans, were priefteffes 

of the goddefs Vetta, and had the perpetual fire committed 
to their charge: they were at firft only four in number, but 
afterwards increafed to fix; and it does not appear that 
their number ever exceeded fix, among whom was one fu- 
perior to the reft, and called veftalis maxima. 
“The veftals were chofen from fix to ten years of age, and 
obliged to ftri& continency for 30 years; the firft 10 of 
which were employed in learning the ceremonies of religion, 
the next 10 in the performance of them, and the 10 laft in 
teaching them tothe younger vettals. 


The habit of the veftals confifted of an head-drefs, called: 


infula, which fat clofe to the head, and from whence 
hung certain laces called vitia; a kind of furplice made of 
white linen, and over it a purple mantle with a long train 
to it. 
* VESTIBLE, in architefture, a kind of entrance into a 
large building ; being an open place before the hall, or at 
the bottom of the ftaircafe. 
VESTRY, a place adjoining to a church, where the 
veftments of the minifter are kept; and alfo a meeting at 
fuch place, confifting of the minifter, church-wardens, and 
chief men of moft parifhes, who make a parifh veftry or 
meeting. By cuftom there are felect veltries, being a cer- 
tain number of perfons chofen to have the government of 


the parifh, make rates, and take the accounts of church- Vefuviug 
wardens, &c,. 

VESUVIUS, a celebrated volcano of Italy, fix miles eatt 
from the-city of Naples. This mountain has two tops; one 
of which only. goes by the name of Vefuvius, the other be- 
ing now called Sommu; but Sit William Hamilton is of 
opinion, that the latter is what the ancients called Ve/uvius. 

The perpendicular height of Vefuvius ts only 3700 feet, , | 
though the afcent from the foot to the top is three ItalianGencral | 


‘miles. One fde of the mountain is well-cultivated and fer- de‘criptio 


of the 


tile, producing great plenty of vines; but the fouth and oa, 


weft fides are entirely covered with cinders and afhes; while 
a fulphureous fmoke conftantly. iffues from the top, fome- 
times attended with the moft violent explofions of ftones, the 
emiffion of great ftreams of lava, and all the other attendants 
of a moft. formidable volcano. The firft of thefe eruptions hice ae Fy 
recorded in hiftory took. place in the year 793 at whichthe fart ; 
tite the two cities of Pompeii and Herculaneum were en- eruption 
tirely buried under the {tones and afhes thrown out. In-recorded 
credible mifchief was alfo done to the neighbouring country, M#ery- 

and numbers of people loft their lives, among whom was 

Pliny the Elder. _ ; 

It is the opinion of the beft judies, however, that this 
eruption was by no means the firft that had ever happened. 

The very ftreets of thofe cities which were at that time over- 
whelmed are faid to be partly. paved with lava. Since that 
time 30 different eruptions have been recorded, fome' of 
which have been extremely. violent. Inthe year 1538, a 
mountain, three miles in circumference and a quarter of a 
mile in,perpendicular height, was thrown up in the courfe of 
one night. In the year 1766, Sir William Hamilton, am- 
baflador to his Sicilian Majefty, began to obferve the phe- 
nomena of this mountain ; and fince that time the public has 
been favoured with much more exact and authentic accounts 
of the various changes which have taken place in Vefuvius 
than what were to be had before. ‘ 30 

'The firft great eruption taken notice of by this gentle-of the 
man was that of 1767, which, though very violent, waseruption} 
mild in comparifon with that of 1538. 1767. 4 

From this time (1767) Vefuvius never ceafed for ten years Nine cri 
to fend forth {moke, nor were there many months in which itéions from 
did not throw out ftones, {coria, and cinders; which, in- 2767 to 
creafing to a certain degree, were ufually followed by lava ; 7779 
fo that from the year 1767 to 1779 there were nine erup- 
tions, fome.of them very confiderable. In the month of 
Auguft that year, however, an eruption took place, which, 
for its extraordinary and terrible appearance, may be rec- 
koned among the moit remarkable of any recorded concern- 
ing this or any other volcano. a 

During the whole month of July the mountain continued ‘ace 
in a {tate of fermentation. Subterraneous explofions andthe grea 
rumbling noifes were heard; quantities of {moke were eruption 
thrown up with great violence, fometimes with red-hot,1779 
ftones, {coriz, and afhes ; and towards the end of the month 
thefe fymptoms increafed to fuch a degree as to exhibit, in 
the night time, the moft beautiful fire-works that can be - 
imagined. 

On Thurfday sth Auguft the volcano appeared moft 
violently agitated ; a white and fulphureous {moke iffued 
continually and impetuoufly from its crater, one puff feem- 
ing to impel another ; fo that a mafs of them was foon ac- 
cumulated, to appearance, four times the height and fize of 
the volcano itfelf. Thefe clouds of fmoke were exceedingly 


‘white, fo that the whole refembled an immenfe accumula- 


tion of bales of the white cotton. Inthe midft of this 
very white fmoke, vaft quantities of ftones, {coriz, and afhesiy 
were thrown up to the height of 2000 feet ; and a quantity 

of 
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bvius. of liquid lava, feeminely very heavy, was lifted up juft high tain behind it 5 in other parts of the fly it was perfedtly Vefiviv® 


—~'enouch to clear the rim of the crater, and take its way down clear, and the ftars bright... ‘The fiery fountain, of {uch im- Ne 
the fides of the mountain. This lava, having run violently 
for fome hours, fuddenly ceafed, juft before it had reached 
the cultivated parts of the mountain, near four miles from 
the {pot whence it iffued. -The heat, all this day, was in- 
tolerable at the towns of Somma and. Ottaiano; and was 
fenfibly felt at Palma and Lauri, which are much farther 
eff. Reddifh afhes fell fo thick on the two former, that 
the air was darkened, fo that objeéts could not be dittin- 
guithed at the diftance of ten feet. Long filaments of a 
vitrified matter, like fpun glafs, were mixed, and fell with 
thefe alhes ; feveral birds. in cages were fuffocated, and the 

leaves of the trees in the neighbourhood of Somma were 
6 covered with white and very corrofive falt. 


ey About 12 at night, on the 7/4, the fermentation of the 
bof fire mountain feemed greatly to increafe. Our author was 


the ap- watching the motions of the volcano from the mole at Na- 
ach of ples, which has a full view of it. Several glorious piétu- 
eM refque effeéts had been obferved from the reflection of the 

deep. red fire within the crater of Vefuvyius, and which 
mounted high amongft thofe huge clouds on the top of it: 
when a fummer ftorm, called in that country a éropea, came 
on fuddenly, and blended its heavy watery clouds with the 
fulphureous and mineral ones, which were already like fo 
many other mountains piled up on the top.of the volcano. 
At this moment a fountain of fire was fhot up to an incre- 
dible height, cafting fo bright a light, that the {malleft 
objects were clearly diltinguifhable at any place within fix 
miles or more of Vefuvius. The black ftormy clouds, paf- 
: fing {wiftly over, and at times covering the whole or a part 
| of the bright column of fire, at other times clearing away 

and giving a full view of it, with the various tints produced 

by its reverberated light on the white clouds above in con- 
traft with the pale flafhes of forked lightning that attended 
: the tropea, formed fuch a {cene as no power of art can ex- 

prefs. One of his Sicilian majefty’s gamekeepers, who was 

out in the fields near Ottaiano whillft this form was at its 


and hands; a phenomenon probably occafioned by the 
clouds having acquired a great degree of heat in pafling 
through the above mentioned column of fire. 

On the 874 the mountain was quiet till towards fix o’clock 
inthe evening, when a great {moke began to gather over 
its crater; and about an hour aftera rumbling fubterraneous 
noife was heard in the neighbourhood of the volcano; the 
ufual throws of red-hot ftones and fcoriz began and increa- 
fed every inftant. ‘The crater, viewed through a telefcope, 
feemed much enlarged by the violence of laft night’s explo- 
fions, and the little mountain on the top was entirely gone. 
About nine o’clock a moft violent report was heard at 
Portici and its neighbourhood, which fhook the houfes to 
fuch a degree as made the inhabitants run out into the 
ftreets. Many windows were broken, and walls cracked by 

7. the concuffion of the air on this occafion, though the noife 
ade was but faintly heard at Naples: In an inftant a fountain 
of liquid tranfparent fire began to rife, and gradually in- 

wn vp. creafing, arrived at laft at the amazing height of ten thou- 
in fand feet and upwards. Puffs of {moke, as black as can 
‘ poffibly be imagined, fucceeded one another haftily, and ac- 
companied the red-hot, tranfparent, and liquid lava, inter- 
rupting its fplendid brightnefs here and there by patches of 

the darkeft hue. Within thefe puffs of fmoke, at the very 
moment of emiffion, a bright but pale ele&trical fire was ob- 
ferved playinz brifkly about in zig-zag lines. The wind 

was fouth-weft, and, though gentle, was fufficient to carry 
thefe puffs of {moke out of the column of fire ; and a collec- 

tion of them by degrees formed a black and extenfive cur- 
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height, was furprifed to find the drops of rain [cald his face_ 
; 


menfe magnitude, on the dark ground juft meationed, made 
the fineft contraft imaginable; and the blaze of it refle@ed 
fromthe furface of the fea, which was at that time perfect- 
ly fmooth, added greatly to this fublime view. 

The lava, mixed with ftones and fcoria, having nifen to 
the amazing height already mentioned, was partly directed 
by the wind towards Ottaiano, and partly falling, fill red- 
hot and liquid, upon the top of Vefuvius, covered its whole 
cone, part of that of the fummit of Somma, and the valley 
between them. The felling matter, being nearly as infla- 
med and vivid as that which was continually iffuing frefh 
from the crater, formed with it one complete body of fire, 
which could not be lefs than two miles and a half in breadth, 
and of the extraordinary height above mentioned, caft a_ 
heat to the diftance of at leaft fix miles round. he brufh- 
wood on the mountain of Somma was foon in a blaze, and 
the flame of it being of a different colour from the deep. red 
of the matter thrown out by the volcano, and from the 
filvery blue of the eleétrical fire, ftill added to the contraft of 
this moft extraordinary {cene. 

The black cloud, increafing greatly, once bent towards Na- 
ples, and threatened the city with fpeedy deftruGtion ; for it 
was charged with eleGrical fire, which kept conftantly darting 
about in brizht zig-zag lines. ‘Lhis fire, however, rarely 
quitted the cloud, but ufually returned to the great column 
of fire whence it proceeded; though once or twice it was 
feen to fall on the top of Somma, and fet fire to {ome.dry 
grafs and bufhes. Fortunately the wind carried back the 
cloud juf as it reached the city, and had begun to occalion 
great alarm. The column of fire, however, (till continued, 
and diffufed fuch a itrong light, that the moft minute ob- 
jets could be difcerned at the diftance of ten miles or more 
from the mountain. Mr Morris informed our author, that 
at Sorrento, which is twelve miles diftant from Vefuvius, 
he read the title-page of a book by that volcanic light. 

All this time the miferable inhabitants of Ottaiano were pigt:ef; of 
involved in the utmoft diftrefs and danger by the fhowers of the inhabi. 
ftones which fell upon them, and which, had the eruption tants of 
continued for a longer time, would moft certainly have re-Ot#402- 
duced their town to the fame fituation with Herculaneum 
and Pompeii. ‘The mountain of Somma, at the foot of 
which the town of Ottaiano is fituated, hides Vefuvius from 
the view of its-inhabitants ; fo that tillthe eruption became 
confiderable it was not vifible to them. On Sunday night, 
when the noife increafed, and the fire began to appear above 
the mountain of Somma, many of the inhabitants flew to the 
churches, and others were preparing to quit the town, when 
a {udden and violent report was heard; foon after which 
they found themfelves involved in a thick cloud of fmoke 
and afhes: a horrid clafhing noife was heard in the air, and 
prefently fella vaft fhower of ftones and large pieces of 
{coria, fome of which were. of the diameter of feven or eight 
feet, which muft have weighed more than a hundred pounds 
before they were broken, as fome of the fragments which 
Sir William Hamilton found in the ftreets ftill weighed up- 
wards of 60 pounds. When thefe large vitrified maffes 
either ftruck againft one another in the air, or fell on the 
ground, they broke in many pieces, and covered a large 
{pace of ground with vivid {parks of fire, which communi- 
cated their heat to every thing that was combuttible. 

‘Vhefe mafles were formed of the liquid lava; the exterior 
parts of which were become black and porous by cooling in 


-their fall through fuch a vaft {pace ; whilft the interior parts, 


lefs expoled, retained an extreme heat, and were perfectly 

red. 
Tn an infant the town and country about it was on fire in 
4N many 
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many parts, for there were feverel fraw huts in the vine- 
yards, which had been ere@te? for the watchmen of the 
grapes; all of which were burnt. A great magazine of 
wood in the: heart of the town was all in a blaze.; and had 
there been much wind, the flames mult have fpread univer- 
fally, and all the inhabitants would have been burnt in their 
houfes ; for it was impoffible for them to ftir out. Some, 
who attempted it with pillows, tables, chairs, the tops of 
wine cafks, &c. on their heads, were either knocked down 
or foon driven back:.to their clofe quarters under arches 
and in the cellars of their houfes. Many were wounded, 
but only two perions died of their wounds. 

To add to the horror of the fcene, inceffant volcanic 
lightning was whifking about the black cloud that furround- 
ed them, and the fulphureous {mell and heat would fearcely 
allow them to draw their breath. In this dreadful fituation 
they remained about 25 minutes, when the volcanic ftorm 
ceafed all at once, and Vefuvius remained tullen and filent. 

Some time after the eruption had ceafed, the air continu- 
ed greatly imprernated with ele@trical matter. The duke 
of Cottofiano told our author, that having, about half an 
hour after the great eruption had ceafed, held a Leyden 
bottle, armed with a pointed wire, out at his window at 
Naples, it foon became confiderably charged. But whilit 
the eruption was in force, its appearance was too alarming 
to allow one to think of fuch experiments:—He was in- 
formed alfo by the prince of Monte Mileto, that hts fon, 
the duke of Popoli, who was at Monte Mito the &th of 
Auguft, had been alarmed by the fhower of cinders that fell 
there ; fome of which he had fent to Naples weighing two 
ounces ; and that ftones of an ounce weight had fallen upon 
an eAlute of histen miles farther off. Monte Mileto is about 30 
miles from the volcano. ‘fhe Abbé Cagliani alfo related, 
that his fifter, a nun in a convent at Manfredonia, had sy alaok 
to inquire after him, imagining that Naples muft have been 
deftroyed, when they, at fo great a diftance, had been alarm- 
ed by a fhower of afhes which fell on the city at eleven 
o’clock at night, fo much as to open all the churches, and 
go to prayers. As the great eruption happened at nine 
o’clack, thefe afhes mutt have travelled an hundred miles in 
the {pace of two hours. ‘ 

Nothing could be more difmal than the appearance of 
Ottaiano afte r this eruption. ‘Che houfes were unrooted, 
half buried under the black fcorie and afhes; all the win- 
dows towards the mountain were broken, and fome of the 
houfes themfelves burnt; the flreets choked up with afhes, 
in fome narrow places not leis than four feet thick ; and a 
few of the inhabitants who had juft returned, were ectibloy- 
ed in clearing them away, and piling them up in hillocks, 
to get at their ruined houfes. The palace of the prince of 
Ottaiano is fituzted on an eminence above the town, and 
nearer the mountain. The fteps leading up to it were deep: 


_ Ty covered with volcanic matter; the roof was totally de- 
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itroy ed, and the windows broken, but the houfe itfelt, be- 
ing frongly built, had not fuffered much. 

An incredible number of fragments of lava were thrown 
out during the eruption, fome ot which weré of immenfe 
magnitude. he largeft meafured by Sir William Hamil. 
ton was 1o8 feet in circumference and 17 in height. 
This was thrown at leaft a quarter of a mile clear of the 
mouth ot the volcano. Another, 66 feet in circumference 
and 1g in heizht, being nearly of a fpherical gure, was 
thrown out‘at the fame time, and lay near the former. 
"This latt had the marks of being rounded, nay almoft pohfth- 
ed, by continual rolling im torrents or on the fea fhore. Our 
author conjectures that it might be a f{phertcal volcazic lalt, 
{uch as that of 45 feet in circumference n.entioned by M, 
de St Fons, in his ‘Treatife of Extinguifhied Volcanoes. A 
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third of 16 feet in height and 92 incireumferenee was thrown 
much farther, and lay in the valley between Vefuvius and 
the Hermitage. It appeared alfo, from the larze fragments 
that furrounded this mafs, that it had been much targer 
while in the air. 

Vefuvius continued to emit {moke for a confiderable time 
after this great eruption, fo that onr author was apprehen- 
five that another would foon enfue; but from that time 
nothing comparable to the above has taken place. From 
the time of this great eruption to the year 1786 our au- 
thor kept an exact-diary of the operations of Vefuyius, with 
drawings, fhowing, by the quantity ot {moke, the degree of 
fermentation within the volcano. ‘Ihe. operations of the 
fubterraneous fire, however, appear to be very capricious 
and uncertain. One day there will be the appearance of a 
violent fermentation, and the next every thing will be calm- 

a; but whenever there has been aconfiderable ejeGtion of 
fcoriz and cinders, it has been a conftant obfervation, that the 
lava foon made its appearance, either by boiling over the cra- 
ter, or forcing its way through the crevices in the conical 
part of the mountain. An eruption took place in the 
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month of November 1784, and continued for fome time, Eruptig 
but without being accompanied with any extraordinary cir-'" +74 


cumftance. 
Since that time there have been no remarkable eruptions © 
of this volcano, at leaft none that have been properly aduhen. 


to thex 


ticated ; though, indeed, Sir William Hamilton obferves, fent tin 


that the inhabitants of Naples in general pay fo little atten- 
tion to the operations of this volcano, that many of its erup- 
tions pals unnoticed by at leaft two-thirds of them. 

VETCH, in botany. See Vicia. 

VETERAN, among the ancient Romans, an appellation 
given to a /oldier grown old in the fervice,; or who had made 
a certain number of campaigns. 

VETERINARY arr. See Farriery. 

VEXILLUM, in botany; the upper petal of a pea 
bloom, or butterfly-fhaped flower, which 4 is generally larger 
than any of the ethers. 

VIALES, in mythology, a name given among the Ro- 
mans to the gods who had the care and guard of the roads 
and-hihways. 

VIATICUM, in Roman antiquity, an appellation given 
in common to all officers of any of the maviftrates ; a8 didors, 
accer fi, fc ribes, creers. 

VIBEX, is fometimes uled, by phyficians, for a black 
and blue fpot in the {kin occafioned by an afflux or extrava- 
fation of blood. 

VIBRATION, in mechanics, a regular, reciprocal mo- 
tion of a body, as a pendulum. 

VIBURNUM, in botany ; a genus of plants of the clafs 
pentandria, order trigynia, and in the natural fyftem arranged: 
under the 434 order, dumofe. The calyx is quinquepartite 
and above ; the corolla divided into five laciniz ; the truit a 
monofpermous berry. ‘There are 19 {pecies ; two of which, 
the /untana and opulus, are natives of Brita. 1. ‘Fhe * 
tana, common viburnum, wayfaring, or pliant meally tree, 
rifles with a. woody item, branching twenty feet high, ha- 
ving very pliant fhoots covered with a lightith. brown Rerl 
large heart- fhaped, veined, ferrated leaves, white and hoary 
vaderneath ; ; and the branches terminated by umbels of 
white flowers, fucceeded by bunches of red berries, &e. 
2. Lhe opulus, or gelder role; confifting of two varieties, 
one with flat Rowers, the other globular. The nde glows 
eighteen or twenty feet high, branching oppofite, of an ir- 
regular growth, and eawered with a whitfh bark; large 
lobated or three-lobed leaves on ylandulofe folse. flalks, 
and large flat umbels of white flowers at the ends o! the 
branches, fucceeded by red berries. The latter grows filteem 
I or 


v1¢ | 
oy eighteen feet high, branching like the other, garnished 
with large lobated or three-lobed leaves, on glandular foot- 


ftalks; and large globular umbels of white flowers at the 
‘ends of the branches, in great abundance, 


This tree when 
in bloom exhibits a fingularly fine appearance ; the flowers, 
theugh {mall, are colle&ed numeroufly into large globular 


umbels round like a ball; hence it is fometimes called /now-_ 


ball-trees. 3. Uhe tinus, common lauruftinus, or evergreen 
viburnum 3 grows eight or ten feet high or more, branch- 
ing numeroufly from the bottom upwards, affuming a clofe 
bufhy growth, with tlte branches fomewhat hairy and glandu- 
lous; very clofely garnifhed with oval, wholly entire leaves, 
of a ftrong green colour, placed in pairs oppofite; and 
whitifh and red flowers, colleted numeroufly in large um- 
bellate clufters all over the plant, at the fides and ends of 
the branches, from January until March or Apnil, exhibit- 
ing a moft beautiful appearance. ‘There are a great many va- 
rieties. All the different {pecies of viburnum, both decidu- 
ous and evergreen kinds, being of the tree kind, are woody 
and durable in root, ftem, and branches. They may all 
be propagated by layers; and are of fuch hardy tempera- 
ture, as to grow freely in the open ground all the year, in 
fhrubberies, and other hardy plantations. 

VICAR, a perfon appointed as deputy to another, to 
perform his funGtions in his abfence, and under his autho- 
rity. ; 

Vicar, in the canon-law, denotes a prieft of a parifh, the 
predial tithes whereof are impropriated or appropriated ; 
that is, belone either to a chapter, religious houfe, &c. or 
to a layman who receives them, and only allows the vicar 
the {mall tithes, or a convenient falary. See the article 
Parson and Vicar. 

VICE, in ethics, is ordinarily defined an ele€tive habit, 
denoting either an excels or defect from the jut medium 
wherein virtue is placed. , 

Vice, in fmithery and other arts converfant in metals, 
a machine or inftrument ferving to hold faft any thing they 
are at work upor, whether it is to be beat, filed, or rivetted. 

Vice is alfo ufed in the compofition of divers words ,to 
denote the relation of fomething that comes inftead or in 
the place of another ; as vice-admiral, vice-chancellor, &c. 
are officers who take place in the abfence of admirals, &c. 

VICEROY, a governor of a kingdem, who commands 
in the name and initead of a king, with full and fovereign 
authority. : 

VICIA, in botany : A genusof plants of the clafs diade/- 
phia, and order of decandria ; and in the natural fyftem arran- 
ged under the 32d order, Papilionacea. The itigma is bearded 
tran{verfely on the lower fide. ‘There are 20 fpecies, 7 of 
which are natives of Britain. The moft important of thefe 
are, 1. The /ativa, common vetch, or tare. The ftalks are 
round, weak, branched, about two feet long. Pimne five 
or feven pair, a little hairy, notched at the end. Stipulz 
dentated. Flowers light and dark purple, on thort pedicles, 
generally two together ; pods ereét; feeds black. It is 
known to be an excellent fodder for horfes. 2. Phe eracca, 
tufted vetch. It has a ftem branched, three or four feet 
Jong. Leaves pinnated; pinne generally ten or twelve 
pair, lance fhaped, downy. Stipule entire. Flowers purple, 
numerous, pendulous, in imbricated fpikes. It is alio rec- 
koned an excellent fodder for cattle. 3. ‘lhe faba, or com- 
mon garden bean. It is a nativeof Egypt. It is too well 
known to require defcription. 

VICISSITUDE, the regular fucceffion of one thing 
after another; as the vicifliuude of day and night, of the 
feafons, &c. 


VICTIM, denotes a’ facrifice offered to fome deity, of 
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a living ereature, as a man or beaft, which is flain to appeafe 
his wrath, or te obtain fome favour. 

VICTOR (Sextus Aurelius), a Roman hiftorian, who 
flourifhed under the emperors Conftantius and Julian; as we 
Jearn from many paffages in his own writings, and alfo from 
Ammianus Marcellinus. This hiftorian relates, that Con- 
fantius made him conful, and honoured him with a brazen 
ftatue, on account of his excellent qualifications ; although, 
as he owns of himfelf, he was born in an obfcure village, and 
of poor and illiterate parents. Lt is commonly believed 
that he was an African ¢ it is certain, that. he dwells much 
upon the praifes of that country, which he calls the glory 
of the earth; decus terrarum. ‘S'wo books of his are extant 
in the hiftorical way: one De viris. i/lufribus urbis Rome 3 
the other, De Ce/aribus ; to which is prefixed Libellus de 
origine gentis Romane. ‘Che whole makes an abridged hi. 
ftory of Rome, from its foundation down to the reign ‘of 
Julian inclufive. f 

VICTORY, the overthrown or defeat of an enemy in 
war or combat. 

Victory, in pagan worfhip, is reprefented by Hefiod as 
the daughter of Styx and Pallas ; and Varro calls her the 
daughter of Heaven and Earth. The Romans erected a 
temple to her, where they prayed to the gods to give fuc- 
cefs to their arms, ‘They painted her in the form of a wo- 
man, clad in cloth of gold. In {ome medals, fhe is repre- 
fented with wings flying through the air, holding a laurel 
crown in one hand and a palm in the other ; but in other 
medals, fhe is feen ftanding upon a globe, with the fame 
crown and branch of palm, 

VIDA (Marcus Hieronymus), bifhop of Alva, in 
Mountferrat, and one of the moil éxcellent Latin poets 
that have appeared fince the Auguftan age, was born at 
Cremona in 1470. Having diltinguifhed himielt by his 
learning and tafte for literature, he was made bifhop of Al. 
va in 1552. After continuing two years with pope Cle- 
ment VII. at Rome, he went to refide upon his fee ; where, 
for 30 years, he performed all the offices of a good bifhop 
and a good man; and though he was mild, gentle, and full 
of goodnefs, he was fo far from wanting {pirit, that when 
the city of Alva was befieged by the French, he ufed all pof- 
fible means to prevent its being given up, by ftrenuoufly ex- 
horting the people, and, when provilions were icarce, by 
fupplying them at his own expence. His poetics, and 
poem on the filk-worm, pafs for his mafterpiece ; his poem 
on the game of chefs is allo greatly admired. He allio 
wrote hymns, eclogues, and a poem entitled Chriftiados 
in fix books; all which are in Latin, and have gain- 
ed hima great reputation. His works in profe confift of 
dialogues, fynodical conftitutions, letters, and other pieces. 
He died in 1566, foon after his being made bifhop of Cres 
mona. 

VIENNA, the capital of the circle of Auftria, in Gers 
many, and of the whole German empire, is the place where 
the emperor refides. ‘Che city itfelfis not of very great ex~ 
tent 3 nor can it be enlarged, it being limited by a very ftrong 
fortification ; but it is very populous, ‘The ftreets, in gene- 
ral, are narrow, and the houles built high. Some! the public 
buildings are magnificent ; but they appear externally to no 
great advantage, on account of the narrownels of the ftreets. 
‘The chief of them are the imperial palace, the library, and 
the mufeum; the palaces o: the princes Lichtenflein, Eugene, 
é&c. Vienna was twice ineffeCtually befieged by the Turks 5 
namely, in 1589 and 1683. At the latter period, the hege 
was raifed by John Sobiefki, king of Poland, who totally 
defeated the !urkifh army before the walls of this place. 
There is no great danger that Vienna will ever again be fub- 
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je€ted to the inconveniences of a. fiege. Yet, in cafe this 
fhould happen, a meafure has been taken, which will prevent 
the neceflity of deftroying the fuburbs ; namely, no houfes 
without the walls are allowed to be built nearer to the glacis 
than 600 yards; fo that there is a circular field of that 
breadth all round the town, which, exclufive of the advan- 
tage above-mentioned, has a very beautiful and falutary effect. 
Thefe magnificent fuburbs, and the town together, are faid 
to contain above 300,000 inhabitants; yet the former are 
not near fo populous, in proportion to their fize, as the 
town ; becaufe many houfes in the fuburbs have extenfive 
gardens belonging to them, and many families, who live du- 
ring the winter within the fortifications, fpend the fummer 
in the fuburbs. The cathedral is built of free-ftone, is 114 
yards long, and 48 broad, and the fteeple is 447 feet high. 
Inftead of a weather-cock there was a Turkifh crefcent, in 
memory of the fiege in 1589; but, after the {econd fiege in 
1683, they changed it fora golden crofs, which three months 
after was thrown down by a florm. At prefent there is a 
black {pread eagle, over which isa gilded crofs. Joining to 
this church is the archbifhop’s palace, the front of which is 
very fine. The univerfity had feveral thoufand ftudents, who, 
when this city was befieged, mounted guard, as they did 
alfo in 1741. Befide this, there is the academy of Lower 
Auftria ; and the archducal library is much frequented by 
foreigners, as it contains above 100,000 printed books, and 
10,coo manufcripts. ‘lhe academy of painting is remark- 
able for the fine pi€tures it produces. ‘The archducal trea- 
fury, and a cabinet of curiofities ef the houfe of Auftria, 
are great rarities. The inhabitants, in general, live in a 
fplendid manner ; and people of diftinGtion have all forts of 
wines at their tables, which they are very free with to. 
foreigners. ‘l here is a fort of harbour on the Danube, where 
there are magazines of naval ftores, and fhips have been fitted 
out to ferve on that river againit the Turks. Vienna is an 
archbifhop’s fee. It is feated at the place where the river 
Vienna, or Wien, falls into the Danube, 30 miles welt of 
Prefburgh, 3 50 north-north-eaft of Rome, 520 fouth-eat by 
fouth of Amfterdam, 565 eaft of Paris, and 680 eaft-fouth. 
eaft of London. E. Long. 16, 28. N. Lat. 48. 13. 


VIGIL, in church-hiftory,:is the eve or next day before. 


any folemn feaft; becaufe then Chriftians were wont’ to 
watch, faft, and pray, in their churches. 

Viais of Plants, a term under which botanifts compre- 
hend the precife time of the day im which the flowers of 
different plants open, expand, and fhut. 

As all plants do not flower in the fame feafon, or month ; 
in like manner, thofe which flower the fame day, in the fame 
place, do not open and fhut precifely at the fame hour. 
Some open in the morning, as the lip flowers, and com- 
pound flowers with flat fpreading petals; others at noon, 
as the mallows; and a third fet in the evening, or after fun- 
fet, as fome geraniums and opuntias: the hour of fhutting 
is equally determined. Of thofe which open in the morn- 
ing, {ome flat foon after, while others remain expanded till 
night. Pee, 

The hours of opening, like the time of flowering, feem to 
vary, according to the fpecies of the plant, the temperature 
of the climate, and that of the feafon. Flowers, whole ex- 
treme delicacy would be hurt by the ftrong impreffions of 
on ardent iun, do not open till night ; thofe which require 
a moderate depree of heat to-elevate their juices; in other 
words, whofe juices do not rife but in the morning or even- 
ing, do not expand till then; whilft thofe which need a 
more lively heat for the fame purpofe, expand at noon, when 
the fun is in his meridian ftrength. Hence it is, that the 
heat of the air being greater betwixt the tropics than elfe- 
where, plants which are tranfported from thoie climates into 
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the cold or temperate climates of Europe, expand their 
flowers much later than in their native foil. Thus, a flower 
which opens in fummer at fix o’clock in the morning at Se- 
negal, will not open at the fame feafon in France and Eng- 
land till eight or nine, nor in Sweden till ten. 

Linnzus diftinguifhes by the general name of /o/ar (flores 
Jolares) all thofe flowers which obferve a determinate time 
in opening and fhutting. Thefe flowers are again divided, 
from certain circumftances, into three {pecies, or kinds; _ 

Equinoétial fowers (flares equinoéliales) are fuch as open 
and {hut at all feafons, at a certain fixed or determinate hour, 

Tropical flowers (flores tropici) are fuch whofe hour of 
opening is not fixed at all feafons, but accelerated or retarded 
according as the length of the day is increafed or diminifhed. 

-Meteorous flowers (flores meteorict) are {uch whofe hour 
of expanfion depends upon the dry or humid ftate of the air, 
and the greater or lefs preflure of the atmofphere. Of this 
kird is the Siberian fow-thiftle, which fhuts at night if the 
enfuing day is to be clear and ferene, and opens if it is to be 
cloudy and rainy.- In like manner the African mariyold, 
which in dry ferene weather opens at fix or feven in the 
morning, and fhuts at four o’clock in the afternoon, is a fure 
indication that rain will fall during the courfe of the day, 
when it continues fhut after feven. 

VIGO, a fea-port town of Spain, in Galicia, with an old 
caltle and a fort. It is feated in a fertile country by the 
fea-fide. It was rendered famous by a fea-fight between the 
confederate fleet commanded by Sir George Rook, anda 
{quadron of French men of .war, while the duke of Ormond 
with a body of land-forces drove the Spania:ds from the 
caftles which defended the harbour. Admiral Hopfon ha- 
ving with infinite danger broke through the boom made 
acro{fs the mouth of the harbour, the Englifh took four 
galleons and five large men of war, and the Dutch five gal- 
leons and one man of war. Four galleons, with 14 men of 
war, were deftroyed, with abundance of plate and other rich 
effects. W. Long. 8. a1. N. Lat. 42. 3. 

VILLA Franca, the name of feveral towns ; one in 
Piedmont, three miles eaft of Nice; another of Catalonia, 
18 miles weft of Barcelona; a third, the capital of St Mi- 
chael, one of the Azores; anda fourth, a town of Eftre- 
madura in Spain, 57 miles fouth-eaft of Salamanca. 

VILLAGE, an affemblage of houfes inhabited chiefly 
by peaiants and farmers, and having no market, whereby it: 
is diitinguifhed from a town. The word is French, formed: 
of vil, or vilis, “low, mean, contemptible :”’ or rather, 
from the Latin vi//a, a country-houfe or farm. 

VILLAIN, or Vixcein, in our ancient cuftoms, denotes: 
aman of fervile or bafe condition, viz. a bond-man or fervant. 

VILLARS (Lewis Heétor, duke de), marfhal of 
France, grandee of Spain, &c. and a very brave general,. 
was the fon of Peter marquis de Villars, of a noble and 
ancient family. He was at firft aid-de-cimp to martha 
de Bellefons, his coufin; and diftinguifhed him({elf in feveral 
fieyes and battles till the year 1702, when having obtained: 
the viétory at Fredlinghem from the prince of Baden, he 
was made marfhal of France. ‘The marfhal de Villars took 
the fort of Kell the year following, and gained a battle at. 
Hochfiet in concert with the eleGtor of Bavaria. In-i 707: 
he forced the lines of Stolhoffen, and raited large contribu. 
tions from the enemy: but in 1709, he, in conjunGtion with 
mar{hal- Bouflers, was entirely defeated by the duke of Marl. 
borough, at the battle of Malplaquet, when marfhal Villars 
was wounded at the beginnin. of the ation. In 1712 he 
gained much slory by forcing the intrenchments at Denain 
on the Scheld ; which was followed by the taking of Mars 
chiennes, Douay, Bouchain, Landau, Friburg, &c. and by 
the peace concluded at Raitat. between the emperor and: 
France 
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France in 1714. The marfhal de Villars, who had been 
plenipotentiary at the treaty of Raftat, was made prefident 
of the council of war in 1715, then counfellor of the regency, 
and minifter of ftate. In 1733, he was nominated to com- 
mand in Italy under the king of Sardinia, and the French 
king declared him marfhal-general of his camps and armies ; 
a title which had not been granted to any one fince the 
marfhal ‘Turenne, who appears to have been the firft who was 
ever honoured with it. The marfhal de Villers made him- 
felf mafter of Pifighitona, Milan, Novara, and ‘l’ortona. 
Hut having opened the following campaign, he fell fick, and 
died at Turin, in 1734, aged 82. The Memoirs of M. de 
Villars have been pnublifhed in Holland, the firft volume of 
which was written by himfelf. 
VILLENAGE, inlaw. The folk-land or eftates held 
in villenage, was a fpecies of tenure neither ftri€tly feodal, 
Worman, or Saxon; but mixed and compounded of them 
all; and which alfo, on account of the heriots that ufually 
attend it, may feem to have fomewhat Danifh in its compo- 
fition. Under the Saxon Government there were, as Sir 
William Temple fpeaks, a fort of people in a condition of 
downright fervitude, ufed and employed in the moft fervile 
works, and belonging, both they, their children, and effeéts, 
to the lord of the foil, like the reft of the cattle or ftock 
upon it. ‘Thefe feem to have been thofe who held what 
was called the folk/and, from which they were removeable 
at the lord’s pleafure. On the arrival of the Normans here, 


it feems not improbable, that they, who were ftrangers to 


any other than a feodal flate, might give fome fparks of 
enfranchilement to {uch wretched perfons as fell to their 
fhare, by admitting them, as well as others, to the oath 
of fealty ; which conferred a right of proteGtion, and raifed 
the tenant to a kind of eftate {uperior to downright flavery, 
but inferior to every other: condition. This they called 
villenage, and the tenants villeins. 

Thefe villeins, belonging principally to lords of manors, 
were either villeins regardant, that is, annexed to the manor 
or land; or elfe they were in grofs, or at large, that is, an- 
nexed to the perfon of the lord, and transferable by deed 
from one owner to another. They could not leave their 
lord without his permiffion ; but, if they ran away, or were 
purloined trom him, might be claimedand recovered by action, 
like beafts or other chattels. They held indeed {mall por- 
tions of land by way of fuftaining themfelves and families ; 
but it was at the mere will of the lord, who might difpof- 
fefs them whenever he pleafed ; and it was upon villein {er- 
vices, that 18, to carry out dung, to hedge and ditch the 
lord’s demefnes, and any other the meanett offices: and their 
fervices were not only bafe, but uncertain both as to their 
time and quantity. 

A villein could acquire no ‘property either in lands or 
goods: if he purchafed either, the lord might feize them 
to his own ufe ; unlefs he contrived to difpofe of them again 
before the lord had feized them, for the lord had then loft 
his opportunity. 

In many places alfo a fine was payable to the lord, if the 
villein prefumed to marry his daughter to any one without 
leave from the lord: and, by the common law, the lord 
might alfo bring an a@tion againft the hufband for damages 


in thus purloining his propeity. For the children of villeins . 


were allo in the fame flate of bondage with their parents ; 
whence they were called in Latin nativi, which gave rife to 
the female appellation’ of a villein, who was called a neife, 
In cafe of a marriage between a freeman and a neife, or a 
villein and a freewoman, the iffue followed the condition of 
the father, being free if he was free, and villein if he was 
villein ; contrary to the maxim of the civil law, that partus 
Lequitur ventrem, But no-baftard could be born a villein, 
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_becaufe by another maxim of our law he is nullius flius; and Villenage, 
as he can gain nothing by inheritance, it were hard that he ~~~ 
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fhould /ofe his natural freedom by it. The law, however, 
protected the perfons of villeins againft atrocious injuries ef 
the lord: for he might not kill or maim his villein ; though 
he might. beat him with impunity. 

Villeins might be enfranchiled by manumiffion. In pro- 
cefs of time they gained confiderable ground on their lords; 
and in particular ftrengthened the tenure of their eftates to 
that degree, that they came to have in them an intereft in: 
many places full as good, in others better than their lords, 
For the good-nature and benevolence of many lords of ma« 
nors having, time out of mind, permitted their villeins and 
their children to enjoy their poffeffions without interrup- 
tion, in a regular courfe of defcent, the common law, of 
which cuftom is the life, now gave them: title to preferibe 
againft their lords ; and, on performance of the fame fer- 
vices, to hold their lands, in {pite ef any determination of 
the lord’s will. For though in general they are ftill faid 
to hold their eftates at the will of the lord, yet it is fuch a 
will as is agreeable to the cuftom of the manor; which 
cuftoms are preferved and evidenced by the rolls of the fe- 
veral courts-baron in which they are entered, or kept on 
foot by the conftant immemorial ufage of the feveral ma- 
nors in which the lands lie. And as fuch tenants had 
nothing to fhow for their eftates but thefe cuftoms, and 
admiffions in purfuance of them, entered on thofe rolls, or 
the copies of fuch entries witneffed by the fteward, they 
now began to be called tenants by copy of court-rof/, and their 
tenure itfelf a copyhold, - 

Privileged Vitrenaca, a {pecies of tenure otherwife cal- 
led vellein-/ocage. See Tenure. 

Ancient demefne confifts of thofe lands or manors which, 
though now perhaps granted out to private fubjects, were 
actually in the hands of the crown in the time of Edward 
the Confeffor, or William the Conqueror; and fo appear 
to have been, by the great furvey in the exchequer, called 
doom/day-book, ‘Che tenants of thefe lands, under the crown, 
were not all of the fame order or degree. Some of them, 
as Britton teftifies, continued fora long time pure and ab- 
folute villeins, dependent on the will ot the lord; and com- 
mon copyholders in only a few points. Others were in a 
great meafure enfranchifed by the royal favour ; being only 
bound in refpeét of their lands to perform fome of the bet- 
ter fort of villein-fervices: but thofe determinate and cer- 
tain; as, to plough the king’s land for fo many days, to 
fupply his court with fuch a quantity of provifions, and the 
like ; all of which are now changed into pecuniary rents : 
and in confideration hereof they had many immunities and 
privileges granted to them; as, to try the right of their 
property in a peculiar court of their own, called a court 
of ancient demefne, by a peculiar procefs denominated a writ 
of right clofe: not to pay toll or taxes; not to contribute 
to the expences of knights of the fhire; not to be put on 
juries, and the like. 

Thefe tenants therefere, though their tenure be abfo- 
lutely copyhold, yet have an intereft equivalent to a free- 
hold: for though their fervices were of a. bafe and ville. 
nous original, yet the tenants were efteemed -in all other re- 
{pects to be highly privileged villeins; and. efpecially for 
that their fervices were fixed and determinate, and that they 
could not be compelled (like pure villeins} to relinquith thote 
tenements at the lord’s will, or to hold them againit their 
own: ef ideo (fays Bratton) dicuntur liberi. 

Lands holding by this tenure are therefore a f{pecies of 
copyhold, and as {uch preferved and exempted from the ope- 
ration of the ftatute of Charles II. Yet they differ trom 
common copyhalds, principally in the privileges before-men- 

tioned 3: 
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tloned; as alfo they differ from freeholders by one efpecial 
mark and tinéture of villenaze, noted by Braéton, and re- 
maining to this day ; vis. that they cannot he conveyed 
from man to. man by the general common-law conveyances 
of feoffment, and the reft; but muft pafs by furrender to 
the lord or his fteward, in the manner of common copy- 
holds; yet with this difference, that, in the furrenders of 
thefe lands in ancient demefne, it is not ufed to fay, ‘‘to 
hold at the will of their lord,” m their copies; but only, 
“to hold accordiug to the cuftom of the manor.” 

VILLL, among botanifts,a kind ef down like fhort hair, 
with which fome trees abound. 

VILLIERS (George duke of Buckingham), an inge- 
nious and witty nobleman, whofe minzled character render- 
ed him at once the ornament and difgrace, the envy and ri- 
dicule, of the court he lived in, was fon to that famous 
ftatefman and favourite of king Charles I. who loft his life 
by the hands of lieutenant Felton. He was born in 1627, 
the year before the fatal cataftrophe of his father’s death. 
‘The early parts of his education he received from various 
domeftic tutors, after which he was fent to the univerfity 
of Cambridje. Having here completed a courfe of fludies, 
he, with his brother lord Francis, went abroad under the 
care of one Mr Aylefbury.—Upon his return, which was 
not till after the breaking out of the civil wars, the king 
being at Oxford, his-yrace repaired thither, was prefented 
to his majefty, and entered of Chrift-church college. Upon 
the decline of the king’s caufe, he attended prince Charles 
4nto Scotland, and was with him at the battle of Worcelter 
in 16613 after which, making his efcape beyond fea, he 
again joined him, and was foon after, as a reward for this 
attachment, made knight of the garter. 

Defirous, however, of retrieving his affairs, he came pri- 
wately to England; and in 1657 married Mary, the daughter 
and fole heirefs of Thomas lord Fairfax, through whofe in- 
tereft he recovered the greateft part of the eftate he had loft, 
and the affurance of fucceeding to an accumulation of wealth 
in the right of his wife. 

We do not find, however, that this ftep loft him the 
royal favour; for after the reftoration, at which time he 
is faid to have poffeffed an efate of L. 20,000 per annum, 
he was made one of the lords of the bed-chamber, called to 
the privy-council, and appointed lord-heatenant of York- 
fhire and mafter of the horfe. All thefe high pofts, how- 
ever, he loft again in the year 1666. For having been re- 
fufed the poft of prefident of the north, he became difaf- 
feted to the king ; and it was difcovered that he had car- 
sied on a fecret correfpondence by letters and other tranf- 
aGtione with one Dr Heydon, tending to raife mutinies a- 
mong his majelty’s forces, particularly in the navy, to ftir 
up {edition among the people, and even to engage perfons 
in-a confpiracy for the feizing the tower of London. Matters 
avere ripe for execution; and an infurre€tion, at the head 
‘of which the duke was openly to have appeared, was on the 
very eve of breaking out, when it was dilcovered by means 
of fome agents whom Heydon had employed to carry let- 
ters to the duke. The dete@tion of this affair fo exafperated 
the king, who knew Buckingham to be capable of the 
blackeft defigns. that he immediately ordered him to be 
{eized; but the duke finding means, having defended his 
houfe for fome time by force, to make his efcape, his ma- 
jefty ftruck him out of all his commiffions, and rflued a pro- 
clamation requiring his furrender by a certain day. 

This ftorm, however, did not long hang over his head ; 
for, on his making a humble fubmiffion, king Charles, who 
swas far from being of an implacable temper, took him again 
jnto favour, and the very next year reftored him both to 


the privy-council and bed-chamber. But the duke’s difpo- 
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for having conceived a refentment egainft the duke of Or- 
mond for having aéted with fome feverity againft him in 
regard to the laft-mentioned affair, he, in 1670, was fup- 
pofed to be concerned in an attempt made on that noble- 
man’s life by the fame Blood who afterwards endeavoured 
to fteal the crown, Their defign was to have conveyed the 
duke to ['yburn, and there to have hanged him; and fo 
far did they proceed towards the putting it in execution, 
that Blood and his fon had aétually forced the duke out of 
his coach in St James’s Street, and carried him away be- 
yond Devonfhire houfe, Piccadilly, before he was refcued - 
from them. 

It does not appear, however, that this tranfaGion hurt 
the duke’s intereft at court; for in 1671 he was inftalled 
chancellor of the univerfty.of Cambridge, and fent ambaf- 
{ador to France. Here he was very nobly entertained by 
Louis XIV. and prefented by that monarch at his depar- 
ture with a fword and belt fet with jewels, to the value of 
40,000 piftoles ; and the next year he was employed in the 
fecond embafly to that king at Utrecht. However, in June 
1674, he refigned-the chancellorfhip of Cambridge, and 
about the fame time became a zealous partizan and favourer 
of the Nonconformifts. On the 16th of February 1676, 
his grace, with the earls of Salifbury and Shaftefbury and 
lord Warton, were committed to the Tower by order of the 
houfe of lords, for a contempt in refufing to retraét’ the 
purport of a {peeeh which the duke had made concerning 
a diffolution of the parliament. ‘lhis confinement did not 
laft long ; yet we find no material tranfaction of this noble- 
man’s life recorded after it, till the time of his death, which 
happened in 1687. Wood tells us that he died at his houfe 
in Yorkfhire ; but Mr Pope, who muft certainly have had 
very good information, and it is to be imagined would not 
have dared to advance an injurious falfehood of a perfon 
of his rank, has, in his epiftle to lord Bathurft, given us 
a moft affe€cing account of the death of this ill-flarred no- 
bleman, whom, after having been mafter of near L. 50,000 
per annum, he defcribes as reduced to the deepeft diftrefs 
by his vice and extravagance, and breathing his laft moments 
im a mean apartment at an inn. 

As to his perfonal character, it is impoffible to*fay any 
thing in its vindication ; for though his fevereft enemies ace 
knowledge him to have pofleffed great vivacity and a quick- 
nefs of parts peculiarly adapted to the purpofes of ridicule, 
yet his warmeft advocates have never attributed to him a 
fingle virtue. His generofity was profufenefs, his wit ma- 
levolence, the gratification of his paffions his fole aim thro’ 
life, his very talents caprice, and even his gallantry the 
mere love ot pleafure. But it is impoffible to draw his 
charaéter with equal beauty, or with more juftice, than in 
that given of him by Dryden, in his Abfalom and Achi- 
tophel, under the name of Zimri, to which the reader is 
referred. 

Asa writer, however, he ftands in a quite different point 
of view. ‘l/here we fee the wit, and forget the libertine. — 
His poems, which indeed are not very numerous, are capital 
in their kind ; but what will immortalize his memory while 
language fhall be underitocd, or true wit relifhed, is his ce- 
lebrated comedy of The Rehearfal. 

ViLLOSE, or Vizxo0us, fomething abounding with 
villi or fibres like fhort hair; fuch is one of\the coats of 
the ftomach. 

VINCA, in botany: A genus of plants of the clafs 
pentandria, and order of monogynia ; and in the natural fyflem 
arranged under the 3oth order, Contorte. 'The corolla is 
twifted ; there are two ereGt follicles ; the feeds are naked. 
There are five {pecies; only two of which are natives of 
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t Vincent. Britain: ¥. The major, great periwinckle. It haa a woody, 


‘ ereét ftem; leaves broader and fharper pointed; pedicles of 
’ the flowers ftraight, and calyx as lone as the tube: other- 


wife like the former. 2. The minor, {mall periwinckle, has 
a woody, creeping, flender, crooked ftem; leaves long, oval, 
entire, pointed, oppofite, gloffy, Flowers fingle, on long 
curved pedicles from the ale of the leaves, which are large 
and blue. 

St VINCENT, one of the windward Caribbee iflands, 
which received its name from being difcovered on the 22d 
of January, the feaft of that Saint. It is inhabited by a 
race of people, of whom Dr Robertfon gives this account : 
‘* There is a great diftin€tion in charaéter between the Ca- 
ribbees and the inhabitants of the larger iflands. The for- 
mer appear manifeftly to be a feparate race. Their lan- 
guage is totally different from that of their neighbours in 
the large iflands. ‘They themfelves have a tradition that 
their anceftors came originally from fome part of the con- 
tinent, and having conquered and exterminated the ancient 
inhabitants, took poffeffion of their lands and of their wo- 
men. Hence they call themfelves Banaree, which fignifies 
a man come from bey.ond fea. Accordingly, the Caribbees 
ftill ufe two diftin& languages, one peculiar to the men, and 
the other to the women. The language of the men has 
nothing common with that fpoken in the large iflands. The 
diale& of the women confiderably refembles it. This ftrong- 
ly confirms the tradition which I have mentioned. The Ca. 
ribbees themfelves imagine that they were a colony from 
the Galibis, a powerful nation of Guiana in South America. 
But as their fierce manners approach nearer to thofe of the 
people in the northern continent, than to thofe of the natives 
of South America, and as their language has likewife fome 
affinity to that fpoken in Florida, their origin fhould be de- 
duced rather from the former than fromthe latter. In their 
wars, they ftill preferve their ancient practice of deftroying 
all the males, and preferving the women either for fervitude 
or for breeding,”’ 

It remained a long time after it was difcovered inhabited 
by thefe people, and by another race improperly ftyled 
Black Caribs, who are in reality negroes defcended, as is 
generally believed, from fome who efcaped out of a Guinea 
fhip wrecked upon the cozft, and gredually augmented by 
{uch as from time to time fiéd thither from Barbadoes. 
Vhefe nations were often at war; but when their quarrels 
were compofed, they had a ftrength iufficient to prevent 
ftrangers from fettling by force. ihe French, about half 
a century azo, at the requeft of the Caribs, made a defcent 
from Martinico, and attacked the negroes, but were repul- 
fed with lofs; and found it their intereft to conciliate a 
frien‘fhip with both nations by means of prefents, and fur- 
nifhine them with arms and ammunition. 

St Vincent was long a neutral ifland; but, at the peace 
of 1763, the French agreed that the right to it fhould be 
veited in the Englifh; who, in the fequel, at the inftance 
ef-fome rapacious planters, engaged in an urjuft war againtt 
the Caribbees, who inhabited the windward fide of the 
ifland, and who were obliged to confent toa peace, by 
which they ceded a very large tra& of valuable land to the 
crown. ‘The confequence of this was, that in the-next war, 
in 1779, they greatly contributed to the reduétion of this 
ifland by the French, who, however, reftored it by the peace 
of 1783. Since that time it has continued in the poffel- 
fion ot Great Britain. During the prefent war, the Caribs 
revolted; and, affifted by the French, {fpread defolation over 
the whole ifland. By the exertions of the »overnor, how- 
ever, and the Britifh forces in the Weft Indies, the revolt 
is in a great meature quelled, though it will be long before 
things are reftored to their former ftate. 
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St Vineent is in length about 24 miles, and about 18 Vinci. 
he ve 
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in breadth; in circumference between 60 and 70. 
climate is very warm; at leaft in the judgment of the Eu- 
peans. The country is in general hilly, in fome places 
mountainous; but interfperfed with a variety of pleafant val- 
leys, and fome luxuriant plains, the foil being everywhere very 
fertile, and the high grounds are at leaft in general eafy of 
afcent. Few iflands of its extent are fo well watered: for 
feveral rivers run down from the mountains, and fmaller 
ftreams from almoft every hill; there are likewife feveral fine 
{prings at a little diftance from the fea. The inhabitants 
raife all kinds of ground provifions in plenty, and with little 
trouble. ‘The rivers fupply them with a variety of hth; and 
the fame may be faid of the fea that wafhes their coatts. 
They have abundance of excellent fruits, and very fine tim- 
ber fit for almoft every ufe; and with which they formerly 
fupplied their neighbours. 

In 1770 its exports were, cotton, 284 bags, at 101. per 
bag, 284cl. Coffee, 4818 hundred-weight one quarter fix. 
pound, at 3]. 5s. per hundred-weight, 15,6591. gs. 83d. Ca- 
cao, 1000 hogfheads_ and ‘one barrel, at 251: per hogthead, 
and 121. per barrel, 25,012]. Rum, 346 hogtheads, at rol. 
per hog fhead, 3460. 
per hogfhead, 50,1551. In all to Great Britain, 97,1261. 
gs. 83d. To North America, 13,3751. Total r10,5011. 
gs. 8id. W. Long. 61°. N. Lat. 13°. 

VINCI (Leonardo da), an illuftrious Italian paiater, de- 
{cended from a noble Tufcan family, was born in the caftle 
of Vinci near Florence in 1445. He was placed under 
Andrea Verochia, a celebrated painter in that city; but 
foon {ufpaffed him and all his predeceffors fo much, as to 
be reputed the mafter of the third or golden age of mo- 
dern painting. But his ftudies were far from terminating 
here ; no man’s genius was more univerfal: he applied him- 
felf to arts, to literature, and to the accomplithments of the 
body ; and he excelled in every thing which he attempted. 
Lewis Sforza duke of Milan prevailed on him to be direc- 
tor of the academy for architeéture he had juft eftablithed s. 
where Leonardo foon banifhed-all the Gothic fafhions, and 
reduced every thing to the happy fimplicity of the Greek 
and Roman ftyle. By the duke’s order he conftruéted the 
famous aquedu€t that fupplies the city of Milan with wa- 
ter: this canal goes by the name of Morte/ana, bein,z above 
200 miles in length, and: conduéts the water of the river 
Adda quite to the walls of the city. In 1479, he was de- 


fired to conftruct fome new device for the entertainment of 


Louis. KIT. of France, who was then to make his entrance 
into Milan. Leonardo accordingly made a very curious 
automaton in the form of a lion, which marched out to 
meet the king, reared up on its hincer-legs before him, and’ 


- epening its breaft, difplayed an elcutcheon with fleur de lys, 


quartered on it. ‘The diforders of Lombardy, with the 
misfortunes of his patrons the Sforat, obliging Leonardo to: 
quit Milan, he retired to Florence, where he flourifhed under 
the Medici: here he raifed the envy of Michael Angelo, 
who was his contemporary ; and Raphael, from. the ftudy: 
of his works, acquired his beft manner of defigning. At 
lenoth, on the invitation of Francis-[, he removed to France: 
when above 70 years of age ;. where the journey and. change 
of climate threw him into his lait ficknets: he languifhed: 
for fome months at Fontainbleau, where the king came fie- 
quently to fee him; and one day riling wp in his bed to: 
acknowledge the honour done him, he fainted, and Francis: 
fupporting him, Leonardo died in his-arms. His death. 
happened in 15.20. Some of his-paintings are to be feen: 
in itngland and other countries, but the greatelt part of 
them are in Florence and France. He compofed a great: 
number of difcouries on curious fubjects; but none of them 

have: 
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have been publifhed but his treatife on the Art of Painting, 
—For his aaatomical knowledge, fee Anatomy (hiftory 
of), p. 669. 

VINCULUM, in algebra, a chara€ter in form of a line, 
or flroke drawn over a faftor, divifor, or dividend, when 
compounded of feveral letters or quantities to connect them, 
and fhows that they are to be multiplied or divided, &c, 
together by the other term. 

Thus dXq@-+4-6—c fhows that d is to be multiplied 
into a+b—c, 

VINE, in botany. See Vitis. 

VINEGAR, Acervum, an greeable acid and penetrating 
liquor, prepared from wine, cyder, beer, and other liquors ; 
of confiderable ufe, both as a medicine and a fauce. ‘The 
word is French, vinaigre ; formed from win, “ wine 3”? and 
aigre, “ four.”? See Acetum, and Cuemistry-Index. 

Wine and other vinous liquors are changed into vinegar 
by the acetous fermentation. ‘The acetous fermentation is 
nothing more than the acidification or oxygenation of wine, 
produced in the open air by means of the abforption of 
oxygen. Vinegar is compofed of hydrogen and carbon, 
united together in proportions not yet afcertained, and chan- 
ged into the acid {tate by oxygen. As vinegar is an acid, 
we might conclude from analogy, that it contains oxygen ; 
but this is put beyond doubt by direét experiments. In'the 


firft place, we cannot change wine into vinegar without 


the contaét of air containing oxygen: fecondly, this procefs 


is accompanied by a diminution of the air in which it is 
carried on from the abforption of its oxygen; and, thirdly, 
wine may be changed into vinegar by any other méans of 
oxydation. Independent of the proofs which thefe facts 
furnith of the acetous acid being produced by the oxyge- 
nation of wine, an experiment made by Mr Chaptal, pro- 
feffor of chemiftry at Montpelier, gives a diftin& view of 
what takes place in this procefs. He impregnated fome 
water with about its own bulk of carbonic acid gas, procu- 
red from beer vats in fermentation ; and placed this water 
in a cellar, in veffels communicating with the air, and in a 
{hort time the whole was converted into acetous acid. his 
carbonic acid gas, procured from beer vats in fermentation, 
is not perfeGtly pure, but contains a great quantity of al- 
cohol in folution; wherefore water impregnated with it 
contains all the materials neceffary for forming the acetous 
acid. The alcohol furnifhes hydrogen and one portion of 
carbon ; the carbonic acid furnifhes oxygen and the reft of 
the carbon; and the air of the atmofphere furnifhes the reft 
of the oxygen neceflary for changing the mixture into ace- 
tous acid. From this obfervation it follows, that nothing 
but hydrogen is wanting to convert carbonic acid into ace- 
tous acid; or, more generally, that by means of hydrogen; 
and according to the degree of oxydation, carbonic acid 
may be changed into all the vegetable acids: and, on the 
contrary, that, by depriving any of the vegetable acids of 
their hydrogen, they may be converted into carbonic acid. 
‘The procefs indicated by Boerhaave for making vinegar 
is ftill the moft frequently ufed. It confifts in fixing two 
cafks in a warm room or place. Two falfe bottoms of 
bafket-work are fixed at a certain diftance from the bottom, 
upon which the refufe of grapes and vine twigs are placed. 


One of thefe tuns is filled with wine, and the other only 


half filled. The fermentation begins in this laft; and, when 
it is in full a@ion, it is checked by filling the cafk up with 
wine out of the other. ‘The fermentation then takes place 
in the laft-mentioned cafk, that remained half filled; and 
this is checked in the fame manner by pouring back the 
fame quantity of liquid out of the other: and in this way 
the procefs is continued till the vinegar is made, which is 
ufually in about 15 days, When the fermentation developes 
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itfel’, the liquid becomes heated and turbid ; a great num- Vinegar. 
ber of filaments are feen in it; it emits a lively {mell; and “7 
much air is abforbed, according to the obfervation of the 
A large quantity of lees is formed, which 
This lees is very 


Abbé Rozier. 
fubfides when the vinegar becomes clear. 
analogous to the fibrous matter. 

Vinegar is purified by diftillation. The firft portions 
which pals over are weak; but foon afterwards the acetous 
acid rifes, and is ftronger the later it comes over in the dif- 
tillation. This fluid is called difélled vinegar; and is thus 
cleared of its colouring principle, and the lees, which are 
always more or lefs abundant. Vinegar may likewife be 
concentrated by expofing it to the froft. The fuperabun- 
dant water freezes, and leaves the acid more condenfed. 

Method of making Cyder Vinecar.—The cyder (the mean- 
eft of which will ferve the purpofe) is firft to be drawn off 
fine into another veffel, and a quantity of the muft of ap- 
ples to be added: the whole is fet in the fun, if there be 
conveniency for it; and at a week or nine days end it may 
be drawn off. 

Method of making Beer Vinegar.—TVake a middling fort 
of bter, indifferently well hopped; into which, when it has 
worked well and grown fine, put fome rape, or hufks of 
grapes, ufually brought home for that purpofe: mafh them 
together in a tub; then letting the rape fettle, draw off the 
liquid part, put it into a cafk, and fet it in the fun as hot as 
may be; the bung beinz only covered with a tile, or flate- 
ftone: and in about 30 or 40 days it will become a good 
vinegar, and may pafs in ufe as well as that mace of wine, 
if it be refined, and kept from turning mufty. 

Or thus:—To every gallon of {pring-water add three 
pounds of Malaga raifins; which. put into an earthen jar, 
and place them where they may have the hotteft fun. from 
May till Michaelmas; then preffing all well, tun the liquor 
up in a very ftrong iron-hooned veflel, to prevent its burit- 
ing: it will appear very thick and muddy when newly pref- 
fed; but will refine in the veflel, and be as clear as wine. 
Thus let it remain untouched for three months before it is 
drawn off, and it will prove excellent vinegar. 

To make Wine Vinzscar.—Any fort of vinous liquor being 
mixed with its own feces, flowers, or ferment, and its tar- 
tar firft reduced to powder ; or elfe with the acid and au- 
ftere flalks of the vegetable from whence the wine was cb- 
tained, which hold a large proportion of tartar; and the 
whole being kept frequently ftirring.in a veffel which has 
formerly held vinegar, or fet in a warm place full of the 
{teams of the fame, will begin to ferment anew, conceive 
heat, grow four by degrees, and {oon after turn into vinegar. 

The remote fubjects of acetous fermentation are the fame 
with thofe of vinous; but the immediate fubjeCts of it, are 
all kinds of vegetable juices, after they have once undergone 
that fermentation which reduces them to wine: for it is ab- 
folutely impoffible to make vinegar of muit, the-crude juice 
of grapes, and other ripe fruits, without the previous affitt- 
ance of vinous fermentation. 

The proper ferments for this operation, whereby vinegar 
is prepared, are, 1. The feces of all acid wines. 2. The 
lees of vinegar. 3. Pulverized tartar, efpecially that of 
Rhenifh wine, or the cream or cryftals thereof. 4. Vinegar 
itfelf. - 5. A wooden veffel well drenched with vinegar, or 
one that has long been employed to contain it. 6, Wine 
that has often been mixed with its own feces. 7. The twigs 
of vines, and the ftalks of grapes, currants, cherries, or other 
vegetables of an acid auftere tafte. 8. Bakers leven, after 
it is turned acid. g. All manner of terments, compounded 
of thofe already mentioned. 

Vinecar Concentrated. See Cuemistry, n° 881. 
Vinacar (Salt of). See Curmisrry, n° 882, 
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inegar .. dels ix Fiingean, See Ari mALcyyes 0° 0, 


a VINEYARD, a plantation of vines. ‘he bef ftwation 


Virgil 


"_, of @ vineyard is on the declivity of a hill facing the fouth, 

VIO (Thomas. de). See Cayeran. 

VIOL,sa mufical infirument of the fame form with the 
wolin,-and, like rhat, ftruck with a bow. 

VIOLA, in botany: A genus of plants of the clafs /yn- 
geneha, order monogynia ; in the natural fyftem arranged 
under the, 29th order, Campanacee. ‘Vhe.calyx is penta- 
phyllous ;*the corolla five petaled, irregular, with a neGtarium 
behind, horn. fhaped ; the.capfule is above the germen, three 
valved, monolocular. There are 28 fpecies; fix of which are 
natives. of Britain. The moft important of thefe are, 1, 
The palufris, march violet. The leaves are {mooth, reni- 
form, two or three on each footflalk: flowers pale blue, 
imall, inodorous. An infufion of the flowers is an excellent 
teft of the prefence of acids and. alkalis. 2, The odorata, 
purple {weet violet, has leaves heart-fhaped, notched; flowers 
deep purple, fingle ; creeping f{cions. ‘The flowers of this 
plant taken in the quantity of a dram or two ate faid to be 
gently purgative or laxative, and, according to Bergius and 


some others, they poffe(s an anodyne and pectoral quality, . 


3. Tricolor, panties, heart’s-eafe, or three faces under a hood. 
The ftems are diffufe, procumbent, triancular; the leaves ob- 
long, cut at the edges; ftipule dentated: the flowers pur- 
ple, yellow, and light blue; inodorous. 

_ This elegant little plant merits culture in every garden, 
for the beauty and great variety of its three-coloured flowers; 
and. it will fuceeed anywhere in the open borders, or other 
compartments, difpofed in patches towards the front ; either 
by towing the feed at once to remain, or by putting in 
young plants previoufly raifed ina feed-bed: they will begin 
flowering early in fummer, and will continug fhooting and 
flowering in fucceffion till winter; and even during part of 
that feafon in mild. weather, 

‘Khe common violet is propagated by parting the roots, 
formetimes by feed. 

VIOLATION, the aét of violating, that ie, forcing a 
woman, or committing a rape upon her.—This term is alfo 
ufed in a moral fenfe, for a breach or infringement of a law, 
ordinance, or the like. 

VIOLET, in botany. See Viova, 

Viorrr-Crab, in zoology. See Cancer. 

VIOLIN, or Fippue, a mufical. inftrument mounted 
with four ftrings or guts, and ftruck or played with a bow, 
‘The ityle and found of the violin is the gayeft and moit 
iprightly of all other inftruments; and hence it is of all 
others the fitteft for dancing, Yet there are ways of touch- 
ing it, which render it grave, foft, languifhing,. aid fit for 
church or chamber mufic.—It generally makes the treble 
or higheft parts in concerts. Its harmony is from fifth. to 
fifth. Its play is. compoled of bafs, counter-tenor, tenor, 
and treble 5 to, which may be added, a fifth part: each 
part has four fifths, which rife to-a greater feventeenth. 

VIOLONCELLO, of the Italians, -is properly our fifth 
violin ;) which is a little bafs- violin half the fize of the com- 
mou. bafs violin, and the firings bigger and longer in. pro- 

’ portion: confequently its found is an oGave lower than our 
bafs violin ; which has a noble effet in concerts. 

VIPER, in zoolozy. See Coruner, Porson, and Ser- 
PENT; in which Jaft article every thing concerning. the 
poifon of the viper, for which we referred, from Poison, is 
already difenfied. a 

VIRAGO, a woman of extraordinary. ftature and‘ cou- 
rage ; and who, with the female: fex, has the mien and air 
of a man, and performs the aGions and exercifes of men. 

VIRGIL, or Pusrivs Viresrius Maro, the moft ex- 
cellent of all the Latin poets, was the fon of a. potter of 

Vor. KVITL. Part II. 


Andes, near Mantua, where he was born, zo. years B, €. 
He ftudied firft at Mantua; then at Cremona, Milan, and 
Naples; whence going to Rome, he acquired the efteem of 
the greateft wits and moft illuftrious perfons of his time ; 
and among others of the emperor Auguftus, Mecenas, and 


Pollio, . He was well fkilled not only in polite literature — 


and poetry, but alfo in. philofophy,.the mathematics, geo- 
graphy, medicine, and natural hiftory, Though one of the 
greatclt geniufes of his age, and the admiration of the Ro- 
mans, he always preferved a fingular modefty, and lived chaite 
at a time when the manners of the people were extreme. 
ly corrupt. He carried Latin poetry to fuch an high per- 
fection, that he was jufly efteemed the prince of Latin 
poets. He firft turned himfelf-to paftoral ; and being cap- 
tivated with the beauty and {weetnefs of Theocritus, was 
ambitious to introduce. this new f{pecies of poetry among 
the Romans. . His firft performance in this way is fuppofed 
to have been written U. C. 709, the year before the death 
of Julius Cefar, when the poet was in his 25th year: it is 
intitled Alexis. Pofflibly Palemon was his fecond: it is a 
clofe imitation of the fourth and fifth Idylls of 'Theocritug. 
Mr Wharton places Si/eaus next ; which is faid to have been 
publicly recited on the ftage by Cytheris, a celebrated co- 
median. Virgil’s fifth eclogue is compofed in allufion to 
the death and deification of Cefar.. The battle of Philippi 
in 712 having put an end to the Roman liberty, the vete- 
ran foldiers began to. murmur for their pay ; and Auguttus, 
to reward them, diftributed among them the lands of Man- 
tua and Cremona, Virgil was inyolved in this common 
calamity ; and applied to Varus and Pollio, who warmly 
recommended him to Auguftus, and procured for him his 
patrimony again. Full of gratitude to Auguftus, he com- 
poled the Zityrus, in which he introduces two fhepherds : 
ene of them complaininy of the diftragtion of the times, 
and of the havock the foldiers made among the Mantuan 
farmers ; the other rejoicing for the recovery of his eftate, 
and promifing to honour asa god. the perfon who reftored 
it to him. But our poet’s joy was not of long continuance; 
for we are told, that when he returned to take poffeffion of his 
farm, he was violently aflaulted by the intruder, and would 
certainly have been killed. by him if he had not efeaped by 
{wimming haftily over the Mingio.. Upon this unexpected dif 
appointment, he returned to Rome to renew his petition; and 
during his journey feems to have compofed his ninth eclogue. 
The celebrated eclogue, intitled Pollio, was compofed U. C, 
414, upon the following occafion ; ‘The conful Pollio on the 
part of Antony, and Mzecenas on the part of Czfar, had made 
up: the differences between them ; by agreeing, that Odtavia, 
half-fifter to Cafar, fhould be given in marriage to Antony. 
This agreement caufed an univerfal joy; and Virgil, in his 
eclogue, teftified his. OGavia was with’ child by her late 
hufband Marcellus at the time of this marriage; and where- 
as the Sibylline oracles had foretold, that.a child was.to. be 
born about,this time, who fhould rule the world, and efta- 
blith perpetual peace, the poet.ingeniouwlly fuppofes the 
child in O&avia's womb to be the glorious. ipfant, vader 
whofe rein mankind was to be happy, the golden age. to 
return from heaven, and fraud and violence ‘to be no more. 
Tu this celebrated poem, the author, with great delicacy at 
the fame time, pays his court ta both the chiefs, to his 
patron Pollio, to O€tavia, and to the unborn’ infant... In 
715» Pollio.was fent againft the Parthini, q‘people of LIly- 
ricum; and during this expedition, Virgil addrefled to him 
a beautiful eclogue, called Pharmaceuiria.,. His tenth and 
laft eclogue was addreffed to Gallus. Be cz 

. Inhis 34th year, he retired to Naples, and laid the 
plan of his Georgics; which he undertook at the intreaties 


.of. Maecenas, to whom he dedicated them, This wife and 
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able minifter refolved, if poffible, to revive the decayed {pi- 
rit of hufbandry ; to introduce a tafte for agriculture, even 
among the great; and could ‘not think of a better method to 
effe& this, than to recommend it by the infinuating charms 
of poetry. Virgil fully anfwered the expectations of his pa- 
tron by his Georgics. They are divided into four books es 
Corn end ploughing are the fubje€t of the firtl, vines of the 
fecond, cattle of the third, and bees of the eercht 

Fle is fuppofed to have been in his 45th year when he 
bean to write the AEneid; the defign of which was to re- 
concile the Romans'to the Pha genie of Auvuttus. Au- 
suftus was eager to perufe this poem before it was finifhed; 
and intreated him by letters to communicate it. Macrobius 
has preferved to us part of one ef Viryil’s anf to the 
emperor, in which the poet excufes himfelf: who, however, 
at length complied, and read himfelf - xe fixth book to the 
emperor ; when O@tavia, who’ hed joft loft her fon Marcel- 
Jus,*the darling of Rome, and sdopted fon of Auvuttus, 
made one of the 2udiénee. Virgil liad art/ully-inferted that 
beautiful lamentation for the death of young Marcellus, be- 
ginning with——0 nate, ingentem ludtum ne quere tuorum—but 
iuppreffed his name till he came to the line-—Tu Marcellus 
eris ; upon hearing which, Otavia could bear no more, but 
fainted away; overcome with furprife and forrow.. When fhe 
recovered, fie made the poet a Aca of ten feilerces forevery 
line, which 2mounted in the whole to above 200c1. _ 

‘The /ineid being brought to a conclution, but not to the 
perfection our author intended to vive it, he refolyed to'tra- 
vel into Greece, to corre¢t and polith i it at leifure. . It was 
probably on this occafion that Horace addreffed that affec- 
tionate ode to him, Sic ge Dive potens Cypri, Fc. Auguttus 
return ting victorious from the eaft, met with Virgil at Athens, 
who thought himfelf obliged to attend the emperor to Italy: 
but the poet was Giddenly feized with a fatal diftemper, 
which being increafed by the agitation of the veffel, put an 
end to his lite as foon as he landed at Brundufium, in his 
s2dyear. He had ordered’ in his will, that the féneid 
fhould be burnt as an ‘unfinifhed poem; but Auguftus for- 
bade it, and had it delivered to Varius and 'Tucca, with the 
ftriéteft charge to make no additions, but only to publith 
it correctly. He died with fuch fteadinefs and tranquilli- 
ty, as to be able to dictate his own epitaph in the following 
words: 


fwers 


Mantua me genuit: Calabri rapuere, tenet nunc 
Parthenope : cecint Pafcua, Rura, Duces. 


° 
His bones were earried to Naples, according to his earneft 


requeft; and:a monument was erected at a {mall diftance 
from the city. 

Virgil was of a fwarthy complexion, tall, of a fickly con- 
ftitution, and affli&ed with frequent head- dake and fpitting 
of blood. He was fo very bafhful, that he often ran into 
the fhops to prevent being gazed at in the ftreets; yet was 
fo honoured by the Roman people, that once coming into 
the theatre, the whole audience rofe up out of refpeét to 
him. He was of a thouehtful and melancholy temper; he 
fpoke little, and loved retirement and contemplation. His 
fortune was affluent ; he had a fine houfe and_well-furnifhed 
library near Macénas’ s gardens, on the Efquiline mount at 
Rome, and alfo a delightful villa in Sicily. He was fo be- 
nevolent and inoffenfive, that moft of his contemporary po- 
ets, thouvh they enviéd each other, agreed in loving and 
efteeming him. He revifed his verfes with prodigious feve- 
rity; and ufed to compare himfelf to a the bear, which licked 
her cubs into fhape. 

The beft edition ef Virgil’s works are thofe of Mofvicius, 
with the notes of Sida) printed at Lewarden in 1717, 2 


vols gto; and that of Burman, at Amfterdam, 1746, in 4 
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vols 4to. There are feveral Englith tranflations, which are 
well known. ; 

Virxeit (Polydore), an Englith hiftorian, born at Urbi- 
no in Ital;*, was fent in the beginning of the 16th century, 
by pope Alexander VI. as fub-colle@tor of the Papal tax, 
called Peter- -pence, in this kingdom. He had not been long 
in England before he obtained preferment in the church; 
for in 1503 he was prefented to the rectory of ‘Church- 
Langton in the archdeaconry of Leicefter. in 1507 he was 
collated to the prebend of Scamlefby in the church of Line 
coln ; and in the fame year was made archdeacon of ~Vells, 
and prebendary of Hereford. In 1513, he refigned his pre- 
bend of Lincoln, and was collated to that of Ox: rate in St 
Paul’s, London. We are told, that on his preferment to 

the archdeaconry of Wells, he refigned the office of fun- 
collector to ine pone, and detennbaee to {pend the remainder 
of his life in Enoland, the Hiftory of which kingdom he be- 
gan in the year 1595, at the command of Henry VEIT. "Bhat 
$eike coft him 12 years labour. In 1526, he finifhed his’ 
treatife on Prodigies.. ‘Polydore continued in En‘rland du- 
ring the whole reign of Henry VIif. and part of that of 
Edward VI. whence it is concluded that he was a moderate 
Papilt. In 1550, being now an old man, he requefled leave 
to revifit his native country. Hewas an diay difmifled 
with a prefent: of 320 crowns, together with the privilege 
of holding his spect to the end of his life. He died 
at Urbino in the year 155 As an hiftorian, he is acenfed 
by {ome as a malignant dshaeret of the Eaakth nation; yet 
Jovius remarks, that the French and Scotch accule him of 
having flattered that nation too much: (See his E/eg. cap. 
135.0. 179). Befides the above, he wrote, 1. De rerum 
inventoribus ; of which an Englifh tranflation was publifhed 
by Lanvley in: 1663. It was alfo Sioa into French and 
Spanith. 2- De provigiis et Sortibus. . Lpifcoporum Angle 
catalogus. Manulerint. 4. De- vita oe nga Bafil, ‘15 46, 
1553, Svo. 5. Epifole erudita ; and {ome other works. 

Vi RGINIA, one of the United States of North Ame- 
rica, is bounded on the eaft-by the Atlantic Ocean, on the 
north by Pennfylvania and the river Ohio, on the weft by the 
Miffiffipps, on the fouth by North Carolina. 

Thefe boundaries include an area fomewhat triangular of 
121,325 miles, whereof 79,650 he weltward of the ‘Alleg: a- 
ny mountains, and 57,034 weftward of the meridian of the 
mouth:of the Great Kanhawa ‘This itate is therefore one 
third larger than the iflands of Great Britain and Jrelands 
which are reckoned at 88,357 {quare miles. 

- The principal rivers in Virginia are, Roanoke, James ri- 
ver, which receives the Rivanna, Appamattox, Chickzhomi- 
ny, Nanfemond, and Elizabeth rivers ; York river, which 13 
formed by the junétion of Pamunky and Mattapony rivers ; 
Rappahannok, and. Patomak. 

The mountains are not folitary and feattered confufedly 
over the face of the country ; they ‘commence at about 150 
miles from the fea-coalt, and are difpofed in ridges one be- 
hind another, rumni 
rather epproachin; “it as they advance north- eatwavdly: 
the fouth-weft, as the tra&t of country between the fea-coalt 
aud the Miffiffippi becomes narrower, the mountains con- 
verge into a fingle ride, which, as it approachies the Gulph. 
of Mexico, fubfides into plain country, and gives rife to fome 
of the waters of that Gulph. 

From the great extent of Virginia, it may be expected 
that the climate is not the fame in all its parts. It is res 
markable that, proceeding on the fame parallel of latituse 
weltwardly, the climate becomes colder in like manner as 
when: you proceed northwardly. ‘I'his continues to be the 
cafe till you attain the fummit of the Allegany, which is 
the higheft land between the ocean and the Miffiffippi: 

From 


Virgil 
Virgini 


ning nearly parallel with the coaft, though «7, 92, fog 
‘To Virginia 
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fippi, the change reverfes ; and, if we may believe travellers, 
it becomes warmer ‘there than it is in the fame latitude on 
the fea-fide. ‘Their teftimony is ftrengthened by the vege- 
tables and animals which {ubfift and multiply there naturally, 
and do not on the fea-coaft. Thus catalpas grow fpontane- 


oufly on the Miffif{ippi as far as the latitude of 37, and reeds" 


_asitar as 38, degrees. Perroquets even winter on the Sioto 
in the 39th degree of latitude. In the fummer of 1779, 
when the thermometer was at go degrees at Monticello, and 
96 degrees at Williamfburg, it was 110 degrees at Kafkafkia. 
Perhaps the mountain, which overhangs this village on the 
north fide, may by its reflection have contributed fomewhat 
to produce this heat. 

‘The number of free inhabitants in this ftate in 1782 was 
296,852, flaves 270,762. ' The number of free inhabitants 
were to the number of flaves nearly as 11 to ro. 

‘Lhe college of William and Mary is the only public fe- 
minary of learning in Virginia. It was founded in the time 
of king William and queen Mary, who granted to it 20,000 
acres of land, and a penny a pound duty on certain tobaccoes 
exported from Virginia and Maryland. The affembly alfo 
gave it by temporary law a daty on liquors imported, and 
fkins and furs exported... From thefe refources it received 
upwards of 30001. communihus annis. The-buildings are of 
brick, fufficient for an indifferent accommodation of perhaps 
ico ftudents. By its charter- it was to be under the go- 
vernment of 20 vifitors, who were to be its legiflators ; and 
to have a prefident and fix profefforthips, which at prefent 
ftand thus ;— A profefforfhip for Law and Police; Anato- 
my and Medicine; Natural Philofophy and Mathematics; 


Moral Philofophy, the Law of Nature and Nations, the Fine - 


Arts; Modern Languages. For the Brafferton. The col- 
lege edifice is a huge, mifhapen pile, which, but that it has 
a roof, would be taken for a brick-kiln. In 1787, there 
were about 30 young gentlemen members of this college, a 
large proportion of which were law ftudents.  ‘i'here are a 
number of flourifhing academies in Viryinia; one in Prince 
Edward county, one at Alexandria, one at Norfolk, one at 
Hanover, and others in-other places. 

The prefent denominations of Chriftians in Virginia are 
Prefbyterians, who are the mof numerous, and inhabit the 
weltern parts of the ftate ; Epifcopalians, who are the mott 
ancient fettlers, and occupy the eaftern and firft fettled parts 
of the fate. Intermin led with thefe are great numbers of 
Baptifls and Methodifts. . I'he bulk of thefe laft mentioned 
religious feéts are of the poorer fort of people, and many of 
them are very ignorant‘(as is indeed the cafe with the other 
denominations), but they are generally a virtuous well-mean- 
ing fet of people. 

Virginia has produced fome of the moft diftinguifhed men 
that have been aétive in effecting the two late important re- 
volutions in America, whofe political and military character 
will rank among the firft in the pave of hiftory. The great 
body 0! the people do not concern themfelves with politics; fo 
that their government, thouvh nominally republican, is in fa& 
oligarchical or ariftocratical. The Virginians who are rich, are 
in general fenfible, polite, and hofpitable and of an indepen- 
dent {pirit. ‘Che poor are ignorant and abje@; all are cf an 
inquifitive turn, and in many other re{fpeéts very much refem- 
ble the people in the eaftern tates. There is a much greater 
difparity between the rich and the poor in Virginia than in 
any of the northern flates. A {pirit for literary inquiries, 
if not altogether confined toa tew, is, among the body of 
the people, evidently fubordinate to a fpirit of gaming and 
barbarous {ports. At almoft every tavern or ordinary on 
the public road there isa billiard table, a backgammon 
table, cards, and other implements for various games, ‘To 
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inia. From thence, defeending in the fame latitude to the Miffif. 
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thefe public houfes the gambling gentry in the neighbour- ‘Virginre 


hood reiort to kill time which hangs heavily upon them; and 
at this bufinefs they are extremely expert, having been ac- 
cuftomed to it from their earlieft youth. ‘The paffion for cock- 
fighting, a diverfion not only inhumanly barbarous, but, in- 
finitely beneath the dignity of a man of fenfe, is fo predo- 
minant, that they even advertife their matches in the pyblic 
new!papers. 

‘The executive powers are lodged in the hands of a go- 
vernor chofen annually, and: incapable of ating more than 
three years in feven.. He is affifted by a couacil of eight 
members. ‘The judiciary powers are divided among feveral 
courts. Legiflation is exercifed by two houfes of aflembly, 
the one called the Hou/e of Delegates, compofed of two mem- 
bers from each county, chofen annually. by the citizens pol 
{effing an eftate for life in 100 acres of uninhabited land, or 
25 acres with a houfe on it, or in a houfe or lot in fome town. 
The other called the Senate, confilting of 24 members, chofen 
quadrennially by the fame electors, who for this purpofe are 
diftributed into 24 diftri€ts. ‘lhe concurrence of both houfes 
is neceflary to the paflaze of alaw. They have the appoint- 
ment of the governor and council, the judges of the fuperior 
courts, auditors, attorney-general, treafurer, regifter of the 
land office, and delegates to Congrefs. ; 

Before the prefent war, there was exported from this ftate, 
communibus annis, nearly as follows : 


Quantity. 


55,000 hhds. of 1000 |b. 


Articles, 


Tobacco, : % - 4 

Wheat, - - - - 800,c00 bufh-ls 
E rs ; 

indian’Corn, - - = - 600,009 bufhels 


Shipping, : 

Matts, planks, fkantling, fhingles, ftaves, 

Tar; pitch, turpentine, - - 

Peltry, viz. {kins of deer, beavers, otters, 
mutk-rats, raccons, foxes, 2 

Pork, - - - - 

Flax feed, hemp, cetron, 

Pit coal, pig iron, 

Peafe, - - - 5,000 bufhels 

Beef, - - - 1,0c0 barrels 

Sturyreon, white fhad, herring, 

Brandy from j-eaches and apples, whifky, 

Horfes, ; 


30,000 barrels 
189 hhds. of 600 |b. 


4,000 barrels 


ee ee 10 ana oN ee 


he amount of the above articles is 850,000]. Virginia money, 
or 697-142 euineas. 


The whole country before it was planted was one conti- 
nued foreft interfperfed with marfhes, which inthe Weft In- 
dies they call famps. No.country now produces greater 
quantities of excellent tobacco; and the foil is generally {o 
fandy and fhallow, that after they have cleared a frefh piece 
ef ground out of the woods, it will not bear tobacco after 
two or three years unlels cow-penned and well dunzed. The 
forelts yield oaks, poplars, pines, cedars, cyprefles, {weet 
myrtles, chefnuts, hickery, live oak, walnut, dog-wood, 
alder, hazel, chinkapins, locuft-trees, faflafras; elm, afh, 
beech, with a great variety of {weet gums andi inéenfe, 
which diftil from feveral trees ; pitch, tar, rofin, turpentine, 
plank-timber, mafts, and yards. Virginia yields alio rice, 
hemp, Indian corn, plenty of pafture, with coal, quarries of 
ftone, and lead and iron ore. 

VIRGO, in aftronomy, one of the figns or conftellationg 
of the zodiac. 4 

VIRGULA Divinrrorta, divining rod. 
Vol. XIL p. qt. 

VIRTUAL, or: Porenriar; fomething that has a 
power or virtue of aéting or doing. ‘he term is chiefly 
underftood of fomething that atts by a fecret invifible caufe, 
in oppofition to actual and fenfible. 

VIRTUE, a term ufed in various fignifications. In the 

402 general 


See Mine, 
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Virtuofe general it denotes power, or the perfeGtion of any thing, VISUAL, io general, fomething belonging to viflon: 
a whether natural or {upernatural, animate or inanimate, el- VITAL, in phyfology, an appellation given to whatever . 


fential or acceflary:. But, in ‘its more proper or reftrained 
fenfe, virtue fignifies a habit, which improves and perfects 
the poffeffor and his ations. See Morar Purmosorny, 
n? 84. 

VIRTUOSO, an Italian term lately introduced into the 
Englith, fienifyinz a man of curiofity and learning, or one 
whe loves and promotes the arts and feiences. But among 
us the term fcems to be ‘appropriated to thofe who apply 
themfelves to'fome curious and quaint rather than immedi+ 
ately ufeful art or fludy-; as antiquaries, collectors of rarities 
of any kind, microfcopical obfervers, &e. 

VIRULENT, a term applied to any thing that yields a 
virus ; that is, a contazious or melignant pus. 

VISCERA, in anatomy, aterm frenifyinis the fame with 
entrails; including the heart, liver, lunjs, {pleen, inteftines, 
and other inward parts of the body. 

VISCIDLT'Y, or Viscosrry, the quality of fomething 
that is vifcid or vifeous; that sis, @lutinous and fticky hke 
bird-lime, which the Latins eall by the name of wifeus. 

VISCOUNT (Vice Comes), was anciently an officer un- 
der an earl, to whom, during his attendance at court, he 
acted as deputy to look after the affairs of the country. But 
the name was afterwards made ufe of as an arbitrary title of 
honour, without any fhadow of office pertaining toit, by 
Henry VI.; when, in the 18th year of his reign, he created 
John Beaumont a peer by the name of vifcount Beaumont 5 
which was the firft inftance of the kind. 

A vifcount is created by patent as an earl is; his title is 
Right Honourable ; his mantle is two doublings anda half 
of plain fur; and his coronet has only a row of pearls clofe 
to the circle. 

VISCUM, in botany; a genus of plants of the clafs di- 
ecia, order tetrandria, and in the natural fyftem arranged 
The male calyx is qua- 


under the 48th order, aggregate. 
dripartite; the antherz adhere to the calyx: the female calyx 
confifts of four leaves; there is no ftyle; the ftigma is obtufe. 
There is no corolla; the fruit is a berry with one feed. 
There are g fpecies; only one of which is a native of Bri- 


tain, viz. the aum, or common miffeltoe. It is a fhrub 
growing on the bark of feveral trees: the leaves are conju- 
gate and elliptical, the ftem forke’; the flowers whiti4 in 
the ale. of the leaves. ‘[‘his plant was reckoned facred 
among the druids. ; 

VISHNOU, that perfon in the triad of the Bramins 
who is confidered as the preferwer of the univerfe. Brahma 
is the creator and Siva the deftroyer; and thefe two, with 
Vifhnou, united in fome inexplicable manner, conflitute Brabh- 
me, or the fupreme numen of the Hindoos. See Porytue- 
¥sM, n? 36. 

VISIBLE, fomething that is an object of fizht or vifion ; 
or fomething whereby the eye is affected fo. as to produce 
this fenfation. 

VISIER, an officer or dignitary in the Ottoman empire, 
whereof there are two kinds; one called by the Turks /7- 
fier-azem, that is, * grand vifier,” is the prime minifter of 
ftate in the whole empire. He commands the army in chief, 
and prefides in the divan or great council, Next to him are 
fix other fubordinate vifiers, called wifiers of the bench ; who 
officiate as his counfellors or affeffors in the divan. 

VISION, in optics, the a& of feeing or perceiving ex- 
ternal objeéts by means of the organ of fight, the eye. See 
Anatomy, n° 142, and Merapuysics, nY 49—54- 

VISTULA, or Weise, a large river of Poland, which 
taking its rife in. the mountains fouth of Silefia, vifits Cra- 
cow, Warfaw, &c. and continuing its courfe northward, falls 
into the Baltic fea below Dantzic. 


minilters principally te the-eauitituting or maintainirg lite 
in the bodies of animals: thus the heart, lungs, and:brain, 
are called vital parts; and the. operations ef thefe parts 
by which the life of animals is’ maintained are called vital 


Sundions. 


VITALIANO (Donati), an/ eminent naturalift, was 
born in Padua the Sth of September 1717. He fhawed 
from his childhood the greateft inclination for botany and 
natural hiftory; and, at.the age of twelve years, knew all 
the medicinal plants, and had made a collection of natural 
produdtions.. When fome years older, he profited by the 
friendfhip of thé celebrated Pontedero, and was generoufly 
furnifhed with books and mformations. by the living profef. 
for Vallifneri junior. His beft mafters were, however, his 
own mountain and maritime peregrinations ; which he be- 
gan in. Dalmatia in 1743, and contiqued for five years. 
He was chofen for adjutant to the marquis Poleni, public 
profeffor of experimental phyfic, and. cultivated under fo 
great a matter all the parts of phyfico-mathematics. With 
him he made a journey to Rome, and there became an inti» 
mat¢ friend of Leprotti the papal phyfician, to whom he 
aiterwards dedicated his Saggio del/a floria naturale dell? Adria 
aticos a work of gréat merit, which count Ginanni of Ra- 
venna endeavoured to depreciate, thouzh with little fuccefs. 
The eflay of Donati was publifhed in 1750, and was 
afterwards tranflated into French. The fame which our 
author acquired induced his Sardinian majefty to appoint 
him profeflor of botany and natural hiltory at Turin. He 
went there very willingly; made many excurfions among 
the mountains of Savoy and Genoa, and would have been 
happy could he always have converfed with the mountain- 
eers, who generally are harmlefs, people. The king hié 
matter fent him out of the way of his enemies, whoie envy 
and hatred his merit alone had raifed; he commanded him to 
fet out on a voyage to Egypt, and trom thence to vifit Sy- 
ria, Paleftine, Arabia, and the Eaft Indies, to make obfer- - 
vations and to colleé the rareft productions of nature. In 
1759 he was in Alexandria, {aw Egypt as far as the great 
cataraét of the Nile, and a great part of Paleftine, Arabia, 
and Chaldea; and in all thofe travels was expofed to fuffer 
the cruel confequences of a bad choice which he had made 
of his companions. While he ftaid at» Baflora, waiting for 
orders from court, he fell il ot a putrid fever, and died in a 
few days. ‘lhe news ef his death came to ‘Turin about the 
end of O&ober 1763. He left in manufcript two volumes 
in folio. 

VITELLUS, the yolk of an egg. See Eco. 

VITIS, in botany: A jsenus of the clafs pentandria, ors 
der monogynia; and in the natural fyftem arranged under the 
46th orddr, pe@oracee. The petals cohere at the top, and are 
withered; the fruit is a berry with five feeds. ‘there are 
11 f{pecies ; the moft important ot which. is the vinifera or 
common vine, which has naked, lobed, finuatéd leaves. 
There are a great many varieties; but a recital of their 
names would be tirefome without being ufeful. All the 
forts are propagated either from layers or cuttings, the 
former of which is greatly practifed in Kngland, but the 
Jatter is much preferable. i 

in chooling the cuttings, you fhould always take fuch 
fhoots of the laft year’s growth as are ftrong and well ripen- 
ed; thefe fhould be cut from the old vine, jut below the 
place where they were produced, taking a knot, or piece of 
the two-years wood to each, which fhould be pruned {mooth; 
then you fhould cut off the upper part of the fhoots, fo as 
to leave the cutting about fixteen inches long. When the 
piece or knot of ,old wood is cut at both ends, near the 


young 


Ritic, 
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youn® fhoot, the cutting will refemble a little mallet; from 


“ whence Columella gives the title of malleolus to the vine-cut- 


tings. In making the cuttings after this manner, there can 
be but one taken from each fhoot; whereas moft perfons 
cut them into lengths of about a foot, and plant them all: 
which is very -wrong, for various reafons too tedious to 
mention. 

When the cuttines are thus prepared, if they are not then 
planted, they fhould be placed with their lower part in the 
ground ina dry foil, laying fome litter upon their upper 
parts to prevent them from drying: in this fituation they 
may remain till the beginning of April (which is the belt 
time for planting them) ; when you fhould take them out, 
and wath them from the filth they have’ contracted; and if 
you find them very dry, you fhoald let them ftand with 
their lower parts ‘in the water fix or eight hours, which 
will diftend their veffels, and difpofe them for taking root. 
If the round be ftrong and inclined to wet, you fhould 
open a trench where the cuttings are to be planted, which 
fhould be filled with lime rubbifh; the better to drain off the 
moifture: then raife the bordeys with frefh light earth about 
two feet thick, fo that it may be at Jeait a foot above the 
level of the ground; then you fhould open the holes at 
about fix feet diftance from each other, putting one good 
firony cutting into each hole, which fhould be laid a little 
flopin, that their tops may incline to the wall; but it muft 
bé pat in fo deep, as that the uppermolt eye may be level 
with the furface of the ground; for when any part of the 
cutting is left above ground, moft of the .bads attempt to 
fhoot, fo that the ftrength of the cuttings is divided to 
nourifh fo many fhoots, which muft confequently be weaker 
than if only one of them grew; whereas, by burying the 
whole cutting in the ground, the fap is all employed on one 
finzle fhoot, which confequently will be much ftronger; be- 
fides, the fun and air are apt to dry that part of the cutting 
which remains above ground, and fo often prevents their 
buds from fhooting. ' 

Havins placed the cutting into the ground, fll up the 
hole zently, prefling down the earth with your foot clofe 
zbout it, and raiie a little hill jut upon the top of the 
cutting, to cover the upper eye quite aver, which will pre- 
vent it from dryiag. Nothing more is neceflary but to 
keep the ground clear from weeds until the cuttings begin 
to fhoot ;, at which time you fhould look over them carefully, 
to rub off any {mall fhoots, if {uch are produced, fattening 
the fir main fhoot to the wall, which fhould be confantly 
trained up, as it is extended in length, to prevent its break- 
ing or hanging down. You mu continue to look over thefe 


once in about three weeks during the jummer feafon, con- 


ftantly rubbing off all lateral fhoots which are produced ; 
and be fure to keep the ground clear from weeds, which, 
if fuffered to grow, will exhault the goodnefs of the foil 
and ftarve the cuttings. ‘The Michaelmas following, if 
your cuttings have produced {trong fhoots, you fhould prune 
them down to two eyes. In the pring, after the cold wea- 
ther is pait, you muft gently dig up the borders to-loofe the 
earth; but you muft be very careful, in doing this, not\to 
injure the roots of your vines: you fhould alfo raife the 
earth up to the ftems of the plants, fo as to cover the old 
wood, but not fo deep as to cover either of the eyes of the 
laft year’s wood. After this they will require no farther 
care until they begin to fhoot ; when you fhould rub off all 
weak dangling fhoots, leaving no more ‘than the two produ- 
ced from the two eyes of the laft year’s wood, which fhould 
be faftened to the wall. From this time till the vines have 
done fhooting, you fhould look them over once in three 
weeks er a month, to rub off all lateral fhoots as they are 
produced, and to faften the main fhoots to the wall as they 
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“ave extended in length; about the middle or latter end of Vitis 
July, it will be prover to nip off the tops of thefe two fhoots ~~ 


Egress © 


which will ftrengthen the lower eyes. During the fummer 
feafon you mutt conttantly keep the ground clear from weeds; 
nor fhould you permit any fort of plants to grow near the 
vines, which: would not only rob them of nourifhment, but 
fhade the lower parts of the fhoots, and thereby prevent 
their ripening ; which will not only cauie their wood ta be, 
fpongy and luxuriant, but render it lefs fruitful. 

Ass foon as the leaves begin ta drop in autumn, you fhauld 
prune thefe young vines avain, leaving three buds to each 
of the shoots, provided they are ftrong+ otherwife it is bet« 
ter to fhorten them down to two eyes if they are good; for: 
it is a very wrong pra€tice to leave much wood upon young 
vines, or to leave their fhoots too long, which greatly weaka 
ens the roots: then you fhould fatenthem to the wall, foread» 
ing them out horizontal each way, that there may be room 
to train the new fhoots the followinz fummer, and in the: 
ipring the ‘borders muft be digged as before. 

The ufes of the fruit of the vine for making wine, &ce 
aré well known, ‘I'he vine was introduced by the Romans, 
into Britain, and appears formerly to have been very com- 
mon. From the name of vineyard yet adhering to the rui+ 
nous fites of our caitles and monafteries, there feem to have 
been few in the country but what hada vineyard belonging 
to.them. The county of Gloucefter is particularly com- 
mended by Malmfbury in the twelfth century, as excelling 
all the reft of the kingdom in the number and goodnefs of 
its vineyards. In the earlier periods of our hiftory, the ifle 
of Ely was exprefsly denominated the //lz of Vines by the 
Normans. Vineyards are frequently noticed in the deferip- 
tive accounts of doomfday; and thofe of England are 
even mentioned by Bede as early as the commencement of 


‘the eighth century. 


Doomtday exhibits to us a particular proof that wine was 
made in Enzland during the period preceding the conquett. 
And after the conqueft the bifhop ot Ely appears to have 
received at leaft three or four tuts of wine annually, a¢ 
tytlres, from the produce of the vineyards in his diocefe 
and to have made ‘requent refervations in his leafes of aicers 
tain quantity of wine for rent. A plot of land in Londony 
which now forms Eaft-Smithfield and ome adjoining ftreets,, 
was withheld from the religious houfe within Aldgate by 
four fucceffive contlables of the Tower, in the reigns of Ru- 
fus, Henry, and Stephen, and made by them into a vineyard 
to their great emolument and profit. In the old accounts 
of reStorial and vicarial revenues, and in the old regifters of 
ecclefiaftical fuits concerning them, the tithe of wine is ar 
article that frequently occurs in Kent, Surry, and other 
counties. And the wines of Gloucefterfhire, within a cen- 
tury after the conqueft, were little inferior to the French im 
fweetnefs. The beautiful region of Gaul, which had not a 
fingle vine in the days of Cafar, had numbers fo early as-the 
time of Strabo. ‘I'he fouth of it was particularly flocked 
with thern; and they had even extended themfelves into: the 
interior parts of the country: But the grapes of the latter 
did not ripen kindly. France was famous for its vineyards. 
in the reign of Vefpafian, and even exported its wines into 
Italy. ‘The whole province of Narbonne was then covered? 
with vines: and the wine-merchants of the country were’re- 
markable for all the knavifh dexterity of our modern brew~ 
ers, tinying it with fmoke, colouring it (as was {ufpected ), 


with herbs and noxious dyes, and even adulterating the tafle 


an] appearan¢e with aloes. And, as our firft vines’ would! 

be trantplanted from Gaul, fo were in all probability thofe 

of the Allobroges in Franche Compte.  ‘l’hefe were pecu- 

liarly fitted for cold countries. They ripened even in the 

frofts of the advancing winter. And they were of the fame 
; colour;, 


Vitis 


Wiverra. 


Necereen panne 


ow ho Me 
colour, and feem to have been of the fame fpecies, as the 
black Mufcadines of the prefent day, which have lately been 
tried in the ifland, I think, and found to be fitteft for the 
climate. ‘[hefe were pretty certainly brouvht into Britain 
a little after vines had been carried over all the kingdoms of 
Gaul, and about the middle of the third century ; when the 
numerous plantations had gradually fpread over the face of 
the latter, and mutt naturally have continued their progrefs 
into the former. 

The Romans, even nearly to the days of Lucullus, were 
very feldom able to regale themfelves with wine. Very little 
was then raifed in the compafs of Italy. And the foreign 
wines were fo dear, that they were rarely produced at an 
entertainment; and when they were, each gueft was indulged 
only with a fingle draught. But in the feventh century of 
Rome, as their conquelts augmented the degree of their 
wealth, and enlarged the {phere of their luxury, wines be- 
came the objeét of particular attention. Many vaults were 
conttruéted, and good ftocks of liquor depotited in them. 
sind this naturally gave encouravercent fo the wines of the 
country. ‘The Falernian rofe immediately into great re- 
pute ; and a variety of others, that of Florence among the 
re{t, fucceeded it about the clofe of the century. And the 
more weiterly parts of the European continent were at 
once fubjected to the arms, and enriched with the vines, of 
Italy. 

But the fcarcity of the native, and dearnefs of the foreign, 
wines in that country, feveral ages before the conqueft of 
Lancafhire, had called out the fpirit of invention, and occa- 
honed the » aking of factitious wines. ‘Thefe were {till con- 
tinued by the Romans, and naturally taught to the Britons. 
find they were made of almoft all the produdis of. the or- 
chard and garden, the pear, the apple, mulberry, fervis, and 
rofe. ‘Two of them, therefore, were thofe agreeable liquors 
which we itill denominate cyder. and. perry. ‘The latter 
would be called fyrum by the Romans, and is therefore call- 
ed perry or pear-water by us. And the former affumed 
among the Romans the appellation of /cera, which was col- 
loquially pronounced by them fidera, as the fame pronunci- 
ation of it among the prefent Italians fhows; and retains 
therefore the denomination of cyder among ourfelyes. 

VITREOUS Homovur or rHe eye. See Anatomy, 
n° 142. 

VITRIFICATION, in chemiftry, the converfion of a 
body into glafs by means of fire. See Grass. 

-VITRIOL, a compound falt, formed by the union of 
iron, copper, or zinc with the fulphuric acid. It is of three 
colours, white, blue, and green, according to the metal. 
See Cuemistry-lndex. 

VITRIOLATED, among chemiis, fomething impreg- 
nated, or fuppofed to be fo; with vitriol or its acid. 

VITRIOLIC acip. See Sozpauric Acid and Curmis- 
tRY-Index. 

VITRUVIUS POLLIO (Marcus), a very celebrated 
Roman architect, was, according to the common opinion, 
born at Verona, and lived: in the reign of Auguftus, to 
whom he dedicated his excellent treatife on archite@ure, di- 
vided into ten books. William Philander’s edition of this 
celebrated work is efteemed. Claudius Perrault has given 
an excellent tranflation of it in French, with learned notes, 
‘Lhere are alfo feveral Ienglifh tranflations of Vitruvius. 

VITUS’s Dance. See Mznicine, n’ 284. 

VIVERRA, THE WEAsEL; a genus of quudrupeds be- 
longing to the order of fere. They have fix fore-teeth, 
the intermediate ones being fhorter, and more than three 
grinders, and the claws are exferted. There are 27 fpecies, 
the principal of which are, 
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1. The ichneumon, with the tail tapering to a point, and Vive 


the toes diftant from each other; inhabits Egypt, Barbary, 
India and its iflands. It is there a. moit ufeful animal,- be- 
ing an inveterate enemy to the ferpents and other noxious 
reptiles which infeft the torrid zone: it attacks without 
dread that moft fatal of ferpents. the Naja, or Cobra de Ca- 
pello; and fhould it receive a wound in the.combat, inflant- 
ly retires, and is faid to obtain an antidote from a certain 
herb (according to Sparmann.the ophiorhiza); after which it 
returns to the atteck, and feldom fa'ls of victory: it-is a 
great deltroyer of the egys of crocodiles, which it digs out 
of the fand; and evén kills multitudes of the young of thofe 
terrible reptiles: it was not therefore without reaton that 
the ancient Egyptians ranked the ichneumon among their 
deities. ‘This animal is at. prefent domefticated and kept in 
houfes in India and in Egypt, for it is more ufeful than a 
cat in déftroyiny rats and mice; and grows very tame. It 
is very active; f{prings with great agility on its prey ; will 
glide along the ground like a ferpent, and feem as if with. 
out feet. It fits up like a fguirrel, and eats with its-fore- 
feet, catching any thing that is Aung to it. It isa great 
enemy to poultry, and will feign itfelf dead till they come 
within reach: loves fith; draws its prey, after fucking the 
blood, to its hole. Its excrements are very fetid; when it 
fleeps, it brings its head and tail under its belly, appearing 
like a round ball, with two legs fticking out. Rumphius 
obferves how fkilfully it feizes the ferpents by the throat, 
fo as to avoid receiving an injury; and Lucan beautifully de- 
{cribes the fame addrefs of this animal in conquering the 
Egyptian afp. 

2. The vulpecula, or ftifling weafel, has a fhort flender 
nofe ; fhort ears and legs; black body, full of hair ; the tail 
long, of a black and white colour; length from nofe to tail 
about 18 inches. It inhabits Mexico, and perhaps other 
parts of America. ‘Uhis and fome otlier foecies are remarke 
able for the peftiferous, fuffocating, and mo fetid vapour 
they emit from behind, when attacked, purfued, or frizht« 
ened: it is their only means of defence. Some turn their 
tail to their enemy, and keep them at a diftance by a fre- 
quent crepitus; and others ejaculate their urine, tainted with 
the horrid effluvia, to the diffance of 18 feet. ‘I'he purfuers 
are ftopped with the terrible tench. Should any of this li- 
quor fall-into the eyes, it almoft oceafions blindnefs: if on 
the clothes, the fmell will remain for feveral days, in {pite 
of all wafhing; they muft even be buried in freth foil, in 
order to be fweetened. © Dogs that are not true bred, run 
back as foon as they perceive the fmell: thole that have 
been ufed to it, will kill the animal; but are often obliged 
to relieve themfelves by thrufting their nofes into the groynd. 
There is no bearing the company of a dog that has killed 
one for feveral days. Profeffor Kalm was one night in great 
danger of being fuffocated by one that was purfued into a 
houfe where he flept; and it affected the cattle fo, that they 
bellowed through pain. Another, which was killed by a 
maid-fervant in a cellar, fo affeGed her with its ftench, that 
fhe lay ill for feveral days; all the provifions that were in 
the place were fo tainted, that the owner was obliged to 
throw them away. Notwith!tanding this, the flefh is rec- 
koned good meat, and not unlike that of a pig; but it mult 
be fkinned as foon as killed, and the bladder taken carefully 
out. ~It breeds in hollow trees, or holes under ground, or 
in clefts of rocks; climbs trees with great agility; kills 
poultry ; eats egizs, and deltroys young birds. 

3. The zibetha, or civet-cat, has fhort rounded ears; the 
back and fides cinereous, tinged with yellow, marked with 
large dufky {pots difpofed in rows; the hair coarfe; that 
on the top of the body longett, ftanding up like a mane ; 

. ‘ the 
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_ inches; the tail 14 inches; the body pretty thick. 


rag Fe | 
the tail fometimes wholly black; fometimes {potted near 
the bafe ; length, from nofe to tail, about two feet three 
It inha- 
bits India, the Philippine Iflee, Guinea, Ethiopia, and Ma- 
dagzafcar. ‘Lhe famous drug mufk, or civet, which is pro- 
diced from an aperture between the privitics and the anus, 
in both fexes, is fecreted from certain glands. ‘The perlons 
who keep them procure the maf by {craping the infide 
ef thi; barr twice a-week with an iron foatula, and get about 

a dram each time: but it is feldom fold pure, being gene- 
rally mixed with fuet or oi!, to make it more weighty: The 
males yield the molt, efpecially when they are previoufly 
irritated. They are fed, when young, with pap made of 
millet, with a little fleth or fith; when old, with: raw flefh. 
ju a wild ftate, they prey on ioe: Thefe animals feem 
rot to be known ‘to the anci€ixs ; ites probable the drug 
was brought without their knowing Jits origin; for it is 
certain the fire gentlemen in Rome ufed pertumes. 

VIVES, in farriery. See there, § xiv. 

VIVIPAROUS, in’ natural -hiftory, an epithet applied 
to fuch animals as brinz forth their young alive and per- 
fed; in ColitiadifiinGlion eo théke that lay eggs, which are 
called cvparous animals. 

UKRAINE, a large country of Europe, lying on the 
borders of Turkey in Europe, : Poland, Ruffia, and Little 
‘Cartary. Its name properly fignifies a frontier. By a treaty 
Ectween Ruffia and Poland in 1693, the latter remained im - 
pofleffion of all that. part of the Ukraine lying on the weit 
fide of the river Dnieper, which is but indifferently cultiva: 
ted ; while the country on the eaft: fide, inhabited by the 
Coffacs, is in much better condition, ' ‘The Ruffian part is 
comprifed in the government of Kiof s.and the emprefs of 
Ruffia having obtained the Polifh palatinate of Kiof, by the 
treaty of partition in 1793, the whole of the Ukraine, on 
both fides ot the Dnieper, belongs now to that ambitious 
ard formicable power. ‘The principal town is Kiof. 

ULCER, in furgery.. See Chap. 1V. Seat. 1. 

Utcer, in farriery. See Farrizry, Set. 28.- 

ULEX, in botany : A genus ‘of plants of the clafs of 
dindelphia, aid order ‘of decandria ; and in the natural fyftem 
arranged under the 32d order, Papilionacee. * The calyx 
confits of two leaves quinguedentate : pod almoit covered 
by the calyx. ‘There are two {pecies ; one of which, the 
furopaus, the furze, gorfe, or ened si is a native of Britain; it 
#8 too well known to need defcription. Its ufes, however, 
are many ; as a fuel where wood and coals are fearce ; and 
as hedge-wood upon lizht barren land: its ufe as horfe pro- 
vender too feems to be fully proved though not yet efta- 
blifhed See Acricutture, n° a7. and Fence. - 

ULIETEA, one of the Society Iflands.. This ifland is 
about 21 leagues in cireuit. Its productions are plantains, 
cocoa nuts, yams; hogs, and fowl; the two latter of which 
are fearce. ‘The foilon the top of one of the ‘hills -as 
found to be a kind of {tone marle ; on the fides were nd 
fome feattered flints, and a few fall pieces of a cavernous 
er {pongy ftone lava, of a whitifh colour, which feemed to 
contain fome remains of 1 Iron, fo that it may poffibly be here 
lodged in the mountains in a great quantity. Nothing was 
feen on this ifland to diftinguifh either its inhabitants, or 
their manners, from the other neighbouring iflands, The 
fir{t Europeans who landed on this fhore were Mr (now 
Sir Jofeph) Banks and Dr Solander; they were received! by 
the natives in the moft courteous manner, reports concerning 
them having been their harbingers from Otaheite. Every 
body feemed to fear and refpect them,. placing in them at 
the tame time the utmoft conSdence: behaving, as if con- 
fcious that their vifitors poffeffed the power of doing them 
muchief without a difpofition to make. afe of it. 
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- ULIGINOUS, in agriculture, an appellation given to a 


ey moorifh, and fenny foil. 

ULLA GE, in gauging, is fo much of a cafk or other 
veffel as it wants of being full. 

ULM, a free and imperial city of Germany, in the circle 
of Swabia, feated on the river Iller. It is a pretty large: 
place, defended by fortifications; and the inhabitants are 
Proteftants. Here the archives of the circle are depofited, 
and it carries on a very great trade. ‘The elector of Bava- 
ria became mafter of it, in 1707, by a ftratagem; but, in 
1704, the French beingy vanquifhed at the battle of Iioch. 
ftet, the Bavarians furrendered it by capitulation. ‘The 
Roman Catholics have but two churches, all the reft be- 
longing to the Proteftants.. E. Long. to, 12. N. Lat. 
48. 25. 

ULMUS, in botany: A genus of plants belonging ta 
the clats of pentandri ie and order of digynia; and in the na 
tural fyftem arranged under the 53d order, Scabridz. The 
calyx is quinguefid ; there is no corolla. The fruit is a 
dry, comprefled, membranaceous berry. There are three 
fpecies, one of which is a native of Britain. ‘Dhe cam- 
pefris, eommon elm. The leaves are rouzh, oval. pointed; 
doubly ferrated, unequal at the bafe. Bark of the trunk. 
cracked and wrinkled. Fruit membranous. The montana, 
or wych elm, is generally reckoned a variety of this fpe- 
cies. 

All the forts of elm may be either propagated by lavers. 
or fuckers taken from the roots of the old trees, the latter 
of which is generally praétifed by the nurfery-gardeners:: 
but as thefe are often cut up with indifferent roots, they 
often mifcarty, and render the fuccefs doubtful; whereas 
thofe which are propggated by layers are in no hazard, and. 
always make better roots, and come on fatter than the other; 
and do not fend out fuckers from their roots in fuch plen= 
ty, for which reafon this method fhould be more univerfally- 
practifed. 

‘The elm elights in a ftiff rong foil. It is.obfervable,. 
however, that here it ZrOWs comparative ly flow. In ight 
land, efpecially if it be rich, its growth 1s very rapid ; but its 
wood is light, porous, and of little va lue, compared with that 


which rows upon {rong land; which is of a clofer ftronger~ 


texture, and, at the heart, will have the colour, and almoft 
the heavinels and the hardnels, of iron: On fuch foils the 
elm becomes profitable, and is one of the trees which ought 
in preference to all others to enmzage the planter’s atten- 
tion. 

ULSTER, the moft northerly province of Ireland: In 
Latin it ts called U/tonia, in. Frith Gui Guitly ; and gives the 
title of ear/ to the dukes of York of the ay val family. It 
is bounded by the Atlantic Ocean on the weft, St George’s» 
Channel and the Irifh Sea on the eaft, the Deucaledonian. 
Ocean on the north, and on the-fouth and fouth-weft the 
provinces of Leinfter and Connaught. Its greatelt length. 
is near 120 miles, its breadth about’ 100; and its circume 
ference, including the windings and turnings, 460 ;. cons 
taining 9 counties, 58 market-towns.and’ boroughs, I arch 
bithopric, 6 bifhopries, and 214. parifies. Ulfter abounds 
in lakes and rivers, which {upply it with variety of fine fath,, 
elpecially falmon, befides what it has from: the fea, with 
which a great part of it is bounded. ‘Fhe fouthern parta, 
of it are rich, fertile, well cultivated; and inclofed:; but the 
greater part of the northern is open and mountainous.—- 
The towns of this province are in general thie neateft’ and 
beit built of any in Ireland, as: well as the farm-houles:;. 
which in moft parts of the inal are conftructed of no 
better materials than clay and ttraw. The inhabitants of 
Ultter are alfo more like the Englifh-in.their manners-and 
dialect than thofe_of the other three provinces :. for as. it: 

includes 
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Ulterior includes within itfelf the whole, ox-by far the wreater part, 


of the linen manufactory, the beft branch of trade in the 


Unibellatee. | iaadom, they have confequently the greateft intercourle 


with England, An Enclifhman, in fome. parts of it, i, 
deed, will imagine himfelf, from the. fimilarity of their lan- 
guage and’ mariners, in his ewn country. . This province 
shad anciently petty kings of its own. It was firft fubje&- 
ed to the Englifh in the reign of HearyII. by John Cour. 
ey, the firft who bore the title of ear/ of Ulfer;, but it af- 
terwards threw off the yoke, and was neverentirely reduced 
till the reign of James L. when great numbers of Scots by 
his encouragement went and, fettled in it. Of thefe, moft 
of the prefent inhabitants are, the defcendants. This pro- 
vince was the firlt and principal feene ef the bloody maf- 
facre in 1641. 

» ULTERIOR, in geography, is applied to fome’ part of 
a country or province, which, with rezard to the reft of 
that country, 1s fituated.on the farther fide of the river, 
mountain, or other boundary, which feparates the two 
countries. ‘ 

ULTRAMARINE;, «a beautiful blue colour ufed. by 
the painters, prepared from the lapis lazuli by calcination. 

ULTRAMONTANE, fomething beyond the moun. 
tains. «Ihe term is principally applied in relation to I’rance 
and Italy, which are feparated by the Alps, 

ULVA, in botany; a genus of plants of the clafs of 
eryplogamia, and order of alga. ‘lhe fructification is in- 
clofed in a diaphanous membrane. There are 17 ipecies ; 
12 of which are Britith plants. 

They are all {effile, and without roots, and grow in 
ditches and on ftones along the fea-coaft. None of them are 
applied to any particular ufe different from the reft of the 
alge, except perhaps the wmbilicalis, which in England is 
pickled with {alt and preferved in jars, and a/terwards itew- 
ed and eaten with oil and lemon-juice. ‘This {pecies, call- 
ed in Englith the navel /aver, is flat, orbicular, leffile, and 
coreaceous, ; 

ULUG seic, a Perfian prince and learned aftronomer, 
was defcended from the famous T'amerlane, and reigned at 
Samarcand about 40 years; after which he was murdered 
by his own fon in 1449. His catalogue of the fixed fters, 
rectified for the year 1434, was publifhed at Oxford by Mr 
Hyde, in 1665, with learned notes. Mr Hudfon printed 
in the Englifh Geography Ulug Beig’s Tables of the 
Longitude and Latitude ot Places; and Mr Greaves pub- 
lifhed, in Latin, his Aftronomical Epochas, at London, in 
1650. See Astronomy-/ndex. 

ULYSSES, king of Ithaca, the fon of Laertes, and fa- 
ther of Telemachus, and one of thofe heroes who contribu- 
ted mot to the taking of Troy. After the deftruction of 
that city, he wandered for 10 years; and et laft returned to 
Ithaca, where, with the) affiftance of Telemachus, he killed 
Antinous and other princes who intended to marry his wife 
Penelope and feize his. doraivions.. Ie at length refigned 
the government of the kingdom to hisfon’Kelemachus; and 
was killed by lelegonus, his {on by:Circe, who did not know 
him. This hero is the fubje& of the Odyfley. 


UMBELLA, an umsen, in botany: A {pecies of re+* 


ceptacle ; or rather armode of flowering, in which a number 

of flender footftalks proceed from the fame centre, and rife 

to an equal height, fo as to form an even and: generally 
‘sound jurface at top. - See Barany. 

UMBELLAT A, the name of a: clafs in. Ray’s and 
Tournefort’s methods, confiftiny of plants: whofe flowers 
grow in umbels, with five petals that are olten unegqual,. and 
two naked feeds.that are joined:at top and feparated: below. 

The fame plants conftitute the 45th-order of Linnzus’s 
Fragments ofa Natural Method... See Boranyy 
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UMBELLIFEROUS rranrs, are fuck aa have thely Umbell 
tops branched and fpread out Like an umbrella, “ 
. UMBER, or Umarsy; in natural hiftory, a fofil brown ce d 
or blackith fubftance, ufed in painting; fo called framOmbria, gon. | 
the ancient name of the duchy of Spoleto in-Ttaly, whenc it ' 
was, firtk obtained ; diluted with water, ‘it ferves to-make a 
dark brown*colour, ufually called with us an Adair .cofour. | 

Dr Hill and Mr da Cofta confider it as.an earth of the - 
ochre kind. It is found in Egyot, Italy, Spain, and Gere 
many ;_ in Cyprus alfo it is found in large quantities; but 
what we have brought into England is principally from dif. 
ferent parts, ef the Turkith diminions. But it might be 
found in confiderable plenty. alfo in England and Treland, if 
properly looked after, feveral large maffes of it having been 
thrown up in digzing on Mendip bills in Somerfethhire, and in 
the county of Wexford in’Ireland ; it is allo fometimes found 
in the veins. of lead-ore both in Derbythire and Flinthhire. 

UMBILICAL, among anatomitts, fomething relating to 
the umbilicus or navel. 

UMBRELLA, a moveable canopy, made of filk or other 
cloth {pread out upan ribs of whale-bone, and fupported by a 
ftaff, to protect a pexfon from rain, or the feorching beams of 
the fun, : 

UMPIRE, a third perfon chofen to’ decide a controverfy 
left to arbitration: 4 othe 

UNCIA, in general, a Latin term, denoting the twelfth 
part of any thing; particularly the twelfth part ofa pound, 
called in Englith an ounce, or the twelfth part of a foot, 
called an inch, . 

UNCTION, the a& of anointing or. subbing with oil 
or other fatty matter. . 

Uncrion, in matters of religion, is ufed for the charac- 
ter conterred on facred things by anointing them with al, 
Unctions were very’ frequent among the Hebrews. They 
anointed both their kings and high-priefts at the ceremony 
of their inauguration. They allo anointed the facred vets 
{els of the tabernacle and temple, to fanctify and conflecrate 
them to the fervice of God. The unttion of kings is fup- 
pofed to be a ceremony introduced very late among the 
Chriftian princes. It ts faid that none of the emperora 
were ever anointed before Juftinian or Juftin. ‘Phe empe« 
rors of Germany took the practice from thofe of the eaftern 
empire: king Pepin of France was the firlt wha received 
the unétion.. -In-the ancient. Chriftian church, undétion als 
ways accompanied the ceremonies of haptifm and contrma- 
tion.. Extreme undion, or the anointing perfons in the 
article of death, was alfo practifed by the ancient Chrifti. 
ans, in compliance with the precept of St James, chao. v, 
14th and sth verfes; and this extreme unétion the Romift: 
church has advanced to the dignity of @ facrament. It is 
adminiftered te: none but fuch as are affected with tome 
mortal difeafe, or im alidecrepit'age.. It. is refufed to: ime. 
penitent./perfons, as alfoto criminals. The parts to be 
anointed are the eyes, the ears, the noftrils, the mouth, the 
hands, the feet, and the reins. The laity are anointed ta 
the palms of the hands, but. priefts.on the hack of ity bee 
caufe the palms ef their hands have been already confecrae 
ted: by ordination. 

The oil wich which the fick perfon is anointed reprefents 
the grace of Ged, which ts poured dowminto the: foul, and 
the prayer uied atthe time of anointing expreffes the re- 
miffion of fins thereby granted ta the fick perfon ;) for the 
prayer is.this: “ By this holy undtion, and his own moft 
pious. mercy, may. the Almighty God forgive thee’ what- 
ever fins thou haft committed dy. the fight,” when the eyed * The 
are anointed; dy the bearing, when the ears are anointed 37" 4 
and {o of the other-fenfes *. : from the 

UNDECAGON, is-a:cregular polygon of x1 fides. Write 

UNDE. “er. | 


UN tT 


decom- -UNDIECEMVIR, a magiftrate among thé ancient A- 


We 
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nion, 


thenians, who had to other colleagues ar affociates joined 
with him in the fame commiffion, The funtione of the 
undecemviri-at Athens were much the fame as thofe of the 
late prevots' de marechauffe in France. They took care of the 


apprehending of criminals; fecured them in the hands of | 


juitice ; and when they were condemned, took them again 


fnto cuftody, that the fentence might be executed on them. 


‘They were-chofen by the tribes, each tribe naming its own; 


‘and as the number of the tribes after Callifthenes was but 


10, which made ro members, a feribe or notary was added, 
‘which made the number 1F. 

UNDERSTANDING. See Merapnysics and Lo- 
GIC. . « 
UNDERWALD, a canton of Swifferland, and the 
fixth in rank. It is bounded on the north by the canton 
of Lucern and by the Lake of the Four Cantons, on the 
taft by the high mountains which feparate it from the can- 


_ton of Bern, and on the weft by the canton of Bern. The 


religion of this canton is the Roman Catholic. 
UNDERWOOD, is coppice, or any wood that is not 
accounted timber. : 
UNDULATION, in phyfics, a kind of tremulous mo- 
tion or vibration obfervable tn a liquid, whereby it alternate- 


Ty rifes and falls like the waves of the fea. 


UNGUENT,, in medicine and furgery, a topical remedy 
or compofition, chiefly ufed in the drefling of wounds or 
blifters, See Puarmacy, n° 635. 

UNICORN, an animal famous among the ancients, and 

thought to be the fame with the rhinoceros. See Runo- 
CEROS. ; 
__ Sparmann informs ts, that the figure of the unicorn de- 
feribed by the ancients has been found delineated by the 
Snefe Hottentots on the plain furface of a rock in Caffraria; 
and therefore conjeCtures, that {uch an animal either dues ex- 
ft at prefent in the internal parts of Africa, or at lealt once 
did fo, -Father Lobo affirms that he has feen it. 

Unicorn-Fifh, See Monovon. 

‘UNIFORM, denotes a thing to be Similar, or confifent 
either with another thing, or with itfelf, in re{pect of fi- 
gure, ftructure, proportion, or the like; in which fenfe it 
“ttands oppofed to difform. 

UNIFORMITY, regularity, a fimilitude or refemblance 
between the parts of a whole. Such is that we meet with in 
fizures of many fides, and angles refpeGiively equal, and an- 
fwerable to each other. A late ingenious author makes 
beauty to confift in uniformity, joined or combined with va- 
riety. Where the uniformity is equal in two objeéts, the 
beauty, he contends, is as the variety ; and where the varie- 
ty is equal, the beauty is as the uniformity. } 

Unirormiry, is particularly ufed far one and the fame 
form of public prayers, and adminiftration of facraments, 
and other rites, &c. of the church of England, prefcribed 
by the famous ftat. 1 Eliz. and 13 and 14 Car. II. cap. 4, 
called the 4@ of Uniformity. See Lirurey. 

UNION, a junétion, coalition, or affemblage of two or 
more different things in one. 

Union, or The Union, by way of eminence, is more pare 
ticularly ufed to exprefs the a& by which the two feparate 
kingdoms of England and Scotland were incorporated into 
one, under the title of The kingdom of Great Britain. 'Vhis 
union, in vain attempted by king James J. was at length 
effected in the year 1707, 6 Annz, when 25 articles were 
agreed to by the parliament .of both nations 3 the purport 
of the moft confiderable being as follows : 

1.'That on the firft of May 1707, and for ever after, the 
kingdoms of England and Scotland. fhall be united into one 
kingdom, by the name of Great Britain. 

Vor. XVII. Part LL. 
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fhall be the fame as was before fettled with regard to that 
of England. | 

3- The united kingdom fhall be reprefented by one par- 
liament. 

4. There fhalt be a communication of all rights and pri- 
vileges between the fubjeéts of both kingdoms, except where 
it is otherwife agreed. 

9: When England raifes 2,000,000}. by a land tax, 
Scotland fhall raife 48,000 I. : 

16, 17. Lhe ftandards of the coin, of weights, and of 
~meafures, fhall be reduced to thofe of England throughout 
the united kingdoms. 

18. The laws relating to trade, cuftoms, and the excife, 
fhall be the fame in Scotland as in England. But all the 
other laws of Scotland thal! remain in force; but alterable 
by the parliament of Great Britain. Yet with this cau- 
tion, that laws relating to public policy are alterable at the 
difcretion of the parliament ; laws relating to private right 
are not to be altered but for the evident utility of the peo- 
ple of Scotland. 

22. Sixteen peers are to be chofen to reprefent the peer- 
age of Scotland in parliament, and 45 members to St in the 
houfe of commons. 

23. ‘I'he 16 peers of Scotland fhall have all privileges of 
parliament ; and all peers of Scotland fhall be peers of Great 
Britain, and rank next after thofe of the fame degree at the 
time of the union, and {hall have all privileges of peers, ex- 
cept fitting in the houfe of lords, and voting on the trial of 
a peer. 

‘Thefe are the principal of the 25 articles of union, which 
are-ratified and confirmed by ftatute 5 Amn. c. 8. in which 
ftatute there are alfo two aéts of parliament recited; the 
one of Scotland, whereby the church of Scotlan?, and alfo 
the four univerfities of that kingdom, are eftablithed for ever, 
and all fucceeding fovereigns are to take an oath inviolably 
to maintain the fame ; the other of England, 5 Anne, c. 6. 
whereby the acts of uniformity of 13 Eliz. and 13 Car. IU. 
(except as the fame had been altered by parliament at that 
time), ard all other aéts ‘then in force for the prefervation 
of the church of England, are declared perpetual ; and it 
is Ripulated, that every fubfequent king and queen thal 
take an oath inviolably to maintain the fame within Eng- 
land, Ireland, Wales, and the town of Berwick upon 
Tweed. And it is enatted, that thefe two aéts “ fhall for 
ever be obferved as fundamental and effential conditions of 
the union,” 

Upon thefe articles and a& of union, it is to be obferved, 
1. That the two kingdoms are fo infeparably united, that 
nothing can ever difunite them ; except the mutual confent 
of both, or the fuccefsful refittance of either, upon appre- 
hending an infringement of thofe points which, when they 
were feparate and independent nations, it was mutually fli- 
pulated fhould be ‘ tundamental and eflential conditions of 
the union.”? 2. That whatever elfe may be deemed * fun. 
damental and effential canditions,” the prefervation of the 
two churches, of England and Scotland, in the fame ftate 
that they were in at the time of the union, and the mainte. 
nance of the ats of uniformity which eftablifhed the litur- 
gy, are exprefsly declared fo to be. 3. T'hat therefore any 
alteration in the conftitution of either of thefe churches, or 
in the turgy of the church of England (unlefs with the 
confent of the refpe@tive churches, collectively or reprefen- 
tatively given), would be an infringement of thefe “ funda. 
mental and effential conditions,” and greatly endanger the 
union. 4. That the municipal laws of Scotland are ors 
dained to be ftill obferved in that part of the ifland, unlefs al- 
tered by parliament; andas the parliament has not yet thought 
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_Unifen proper, except in a few inftances, to alter them, they fill, with 
Unieed regard to the particulars unaltered, continue-in full foie: 

Brethren. © UNISON, in mufic. See Inrervat. 

ayer UNIT, or Unrry, in arithmetic, the number one; or one 


UNI! 


United Brethren obtained an edict for the public exercile United f 
of their religion. This toleration was renewed in 1609, Brethres 
and liberty granted. them to ereét new churches. But aci- 
vil war which in 1612 broke out in Bohemia, anda violent 


fingle individual part of difcrete quantity. 

UNITARIANS, in ecclefiattical hiftory, a name given 
to thofe who confine the glory and attribute of divinity to 
the One only great and fupreme God, and Father of our 
Lord Jefus Chritt. 

UNITED Breruren, or Unitas Fratrum, in ecclefi- 
altical hiftory, a church of which many of our readers will 
think that an account fufficiently full has been given under 
the word Herrnuur. 
of the brethren have exprefled themfelves diffatisfied, in 
terms which might, without impropriety, be called acrimo- 
nious; and the prefent Editor of this Work, being convinced 
by his own experience how difficult it is to extraGt pure and 
unfophifticated truth from the perplexed writings of angry 
polemics, refolved, when he entered upon his laborious tafk, 
to permit every feét of Chriftians to plead its own caufe, 
upon the fingle condition of not loading its opponents with 
opprobrious epithets. He hopes therefore that the public 
will forgive him for inferting the following account of the 
rife, progrefs, worfhip, and difcipline, of the church of the 
United Brethren, extracted from a tedious manufcript fent to 
him by one of their clergy. . He has faithfully abridged the 
narrative of his author; but does not confider himfelf as un- 
der any obligation éither tomaiutein its truth, or to convict 
it of falfehood. 

According to this writer, the church of the United Bre- 
thren took its rife in Moravia during the 14th century ; 
though in the fentence immediately following this affertion, 
he faye, that it derived its origia from the Greek church in 
the gth century, when, by the inftrumentality of Metho- 
dius and Cyrillus, two Greek monks, the kings of Bulga- 
ria and Moravia being converted to the faith, were, together 
with their fubje@&s, united in communion with the Greek 
church. Methodius was their firft bifhop; and for their 
ufe Cyrillus tranflated the Scriptures into the Sclavonian 
language. 

The antipathy of the Greek and Roman churches is 
well known ; and by much the greater part of the brethren 
were in proces of time compelled, after many ftruggles, to 
fubmit to the fee of Rome. A few, however, adhering to 
the rites of their mother church, united themfelves in 1176 
to the Waldenfes, and fent miffionaries into many countries. 
In 1457 they were called fratres legis Chrif/ti, or brethren of 
the law of Chrifl, becavfe about that period they had 
thrown off all reverence for human compilations of the faith, 
profeffing fimply to follow the doétrines and precepts con- 
tained in the word of God. 

‘There being at this time no bifhops in the Bohemian 
church who had not fubmitted to the papal jurifdiGion, 
three priefts ‘of the fociety of United Brethren were, about 
the year 1467, confecrated by Stephen bifhop of the Wal- 
denfes in Auftria (fee WaLpenses); and thefe prelates, on 
their return to their own country, confecrated ten co-bi- 
fhops, or confeniors, from amongthe reft of the prefbyters. 
In 1523, the United Brethren commenced. a friendly cor- 
refpondence, firft with Luther, and afterwards with Calvin 
and other leaders among the Reformers. A perfecution, 
which was brought upon them on this account, and fome 
. religious difputes which took place among themfelves, 
threatened for a while the fociety with ruin; but the dif- 
putes were in 1570 put am end to by a fynod, which de- 
creed that differences about non-effentials fhould not deftroy 
their union ; and the perfecution ceafed in 1575, when the 


With that account, however, fome, 


perfecution which followed it it 1621, occationed the difper- 
fon of their minifters, and brought great diftrefs upon the 
Brethren in general. Some of them fled to England, others 
to Saxony and Brandenburg, whilft many, overcome by the 
feverity of the perfecution, conformed to the rites of the 
church of Rome. One colony of thefe, who retained in 
purity their original principles and prattice, was, in 1722, 
conducted by a brother named Chriftian David, trom Ful- 
neck in Moravia to Upper Lufatia, where they put them- 
felves under the prote¢tion of Nicuoras Lewis count oF 
ZINZENDORF, and built a°village on his eftate, at the foot 
of a hill called Autberg, or “ Watch Hill’ (fee Heran- 
HuT). ‘Uhe count, who foon after ‘their arrival removed 
from Drefden to his eftate in the country, fhowed every 
mark of kindnefs to the poor emizrants; but being a-zea- 
lous member of the church eftablifthed by law, he endea- 
voured for fome time to prevail upon them to unite them- 
felves with it, by adopting the Lutheran faith and difcipline. 
This they declined; and the count, on a more miiute in- 
quiry into their ancient hiflory and diltinguifhing tenets, 
not only defilted from his firft purpafe, but became himfelt 
a convert to the faith and dicipline of the United Bre- 
threns, | 

The fynod, which in 1570 put en end to the difputes 


‘which then tore the church of ‘the Brethren into faCtions, 


had confidered \as non-effentials the diftinguifhing tenets of 
their own fociety, of the Luthcrans, and of the Calvinifts. 
In confequence, of this, many of the Reformers of both thefe 
feéts had tollowed the Brethren to Herrnhut, and been re- 
ceived by them into communion ; but not being endued with 
the peaceable fpirit of the church which they had joined, 
they ftarted difputes among themfelves, which threatened 
the deftru@ion of the whole eftablifhment. By the indefa- 
tigable exertions of Count Zinzendorf' thefe difputes were 
allayed; and ftatutes being in'1727 drawn up and agreed to 
for the regulation both of the internal and of the external 


concerns of the congregation, brotherly love and union was. 


again eftablifhed ; and no fchif{m whatever, in pointe of 
doctrine, has fince that period difturbed the church of 
the United Brethren. 

In 1735 the Count, who under God had been the inftru. 
ment of renewing the Brethren’s church, was confecrated 
one of their bifhops, having the year before been examined 
and received into the clerical orders by the Theological Facul- 
ty of Tubingen. Dr Potter, then archbifhop of Canter- 
bury, congratulated him upon this event, and promifed his 
affiftance to a church of confeffors, of whom he wrete in 
terms of the higheft refpe€t- for their having maintained 
the pure and primitive faith and difcipline in the midit of 
the moft tedious and cruel perfecutions. That his Grace, 
who had ftudied the various controverfies about church-. 
government with uncommon fuccefs, admitted the Mora- 
vian epifcopal fuccetlion, we know trom the molt unque- 
ftionable authority ; for he communicated his fentiments on 
the fubject to Dr Secker while bifhop of Oxford, and from 
his Lordfhip they came through a dignitary of the church 
of England to the compiler of this article. In conformity 
with thefe fentiments of the archbilhop, we are affured that 
the parliament of Great Britain, after mature inveftigation, 
acknowledged the Unitas Fratrum to be a Proteftant enif- 
copal church; and in- 1794 an aét was certainly paffed in’ 
their favour. 

We have elfewhere (fee Herrnnur) mentioned. si 
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Srited favourable report that was made to the court of Drefden 


thren. by a deputation which was appeinted to examine into the 


principles and praétices of the United: Brethren ; of which 
the confequence was, a toleration through all Saxony, as 
well asin Upper Lufetia. It is, however, acknowledged 
by the author of the manufcript which we are abridging, 
that fome of the converts to the faith and. difcipline of the 
Unitas Fratrum, having previoufly imbibed extravagant no- 


tions, propagated them with zeal among their new, friends, 


in a phrafeology extremely reprehentible ; and that Count 
Zinzendorf himfelf fometimes adopted the very improper 
language of thofe fanatics, whom he wifhed to reclaim from 
their errors to the fobernefs of truth ; but it is added, that 
much of the extravagance and ab{urdity which has been at- 
tributed te the Count, is not to be charged to him, but to 
thofe perfons who, writing his extempore fermons in fhort 
hand, printed and publifhed them without his knowledge or 
eenfent. ‘l’his account of the matter appears indeed ex- 
tremely probable; and it is but juftice to the Count to ac- 
knowledge, that he feems to have been very defirous to dif- 
claim the improper expreffions, and to vindicate his church 
from countenancing that impurity which, whether juitly or 
not, was attributed to himfelf. 

This eminent benefaétor to the United Brethren died in 
14760; and it is with reafon that they. honour his memory, 
as having been the inftrament by which God reftored and 
built up their church. But they do not regard him as their 
head, nor take’his writings, nor the writings of any other 
man, as the ftandard of their dofrines, which they profefs 
to derive immediately from the word of God. 

It has been already obferved, that the church of the Uni- 
ted Brethren is epifcopal; but though they confider epif- 
copal ordination as neceffary to qualify the fervants of the 
church for their refpective functions, they allow to their bi- 
fhops no elevation of rank or pre-eminent authority ; their 
church havingsfrom its firft eftablifhment been governed by 
fynods, confifting of deputies from all the congregations ; 
and by other fubordinaté bodies, which they call conferences. 
The fynods, which are generally held once in feven years, 
are called together by the elders who were in the former fy- 
nod appointed to fuperintend the whole unity. In the 
firft fitting a prefident is chofen, and thefe elders lay down 
their office = but they do not withdraw from the affembly, 
for they, together with all bifhops, /enzores civiles, or lay-el- 
ders, and thofe minifters whe have the general care or in- 
{pection of feveral congregations in one province, have feats 
in the fynod without any particular election. The other 
members are, one or more deputies fent by each congrega- 
tion, and {uch minifters or miffionaries as are particularly 
called to attend. Women approved by the congregations 
are alfo admitted as hearers; and are called upon to give 
their advice in what relates to the minifterial labour among 
their fex; but they have no decifive vote in the fynod. ‘lhe 
votes of all the other members are equal. 

In quettions of importance, or of which the confequences 
cannot be forefeen, neither the majority of votes nor the 
unanimous confent of all prefent can decide ; but recourfe is 
had to the /a. For adopting this unufual mode of deci- 
ding in ecclefiaftical affairs, the Brethren allege as reafons 
the pra¢tices of the ancient Jews and the apoftles ; the m- 
fufficiency of the human underftanding amidft the beft and 
pureft intentions to decide for itfelf-in what concerns the 
edminiftration of Chrift’s kingdom ; and their own confi- 
dent reliance on the comfortable promifes that the Lord Je- 
fus will approve himfelf the head and ruler of bis church. 
‘The dot is never made ufe of but after mature deliberation 
and fervent prayer; nor is any thing fubmitted to its deci. 
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fio, which does not, after being thoroughly weighed, appear 
to the aflembly eligible ia itfelf. 

In every fynod the inward and outward ftate of the u- 
nity, and the concerns of the congregations and miffions, 
are taken into confideration. If errors in doGtrine or de- 
viations in praCtice have crept in, the fynod endeavours not 
only to remove them, but by falutary regulations to prevent 
them for the future. It confiders how many bifhops are to 
be confecrated to fill up the vacancies occafioned by death; 
and every member of the fynod gives his vote for fuch of 
the clergy as he thinks beft qualified. Thofe who have the 


‘majority ef votes are taken into the /f, and they who are 


approved are confecrated accordingly ; but by confecra- 
tion they are vefted with no fuperiority over their Brethren, 
fince it behoves him who is the greateft to be the fervant 
of all. 
Towards the conclufion of every fynod, a kind of execu. 
tive board is chofen, and called the E/der’s Conference of the 
Unity. At prefent it confifts of 13 elders, and is divided 
into four committees or departments: 1. The miffion’s de- 
partment, which fuperintends all the concerns of the mif- 
fions into Heathen countries. 2. The he/per’s department, 
which watches over the purity of doGtrine and the moral 
condu& of the different congregations. 3. ‘Uhe /ervani’s 
department, to which the economical concerns of the Uni- 
ty are committed. 4. The overfeer’s department, of which 
the bufinefs is to fee that the conftitution and difcipline of 
the Brethren be everywhere maintained. No refolution, 
however, of any of thefe departments has the {inalleft force, 
till it be laid before the affembly of the whole E/der’s Con- 
ference, and have the approbation of that body. The pow- 
ers of the Elder’s Conference are indeed very extenfive. Be- 
fides the general care which it is commiffioned by the fynods 
to take of all the congregations and miffions, it appoints 
and removes every fervant in the unity, as circumftances may 
require ; authoriles the bifhops to ordain prefbyters or dea- 
cons, and to confecrate other bifhops; and, in a word, tho’ 
it cannot abrogate any of the conftitutions of the fynod, or 
enact new ones itielf, it is poflefled of the fupreme executive 
power over the whole body of the United Brethren. 
Befides this general conference of elders, which fuper- 
intends the affairs of the whole unity, there is another 
conference of elders belonging to each congregation, which 
dire€ts its affairs, and te which the bifhops and all other 
minifters, as well as the lay-members of the congregation, 
are {fubje&t.. This body, which is called the Li/der’s Con- 
ference of the Congregation, confifts, . Of the miniffer as pre- 
lident, to whom the ordinary care of the congregation is 
committed, except when it is very numerous, and then the 
general infpection of it is entrufted to a feparate perfon, call- 
ed the Congregation Helper; 2. Of the warden, whofe of- 
fice it 1s to fuperintend with the aid of his council all out- 
ward concerns of the congregation, and to affift every indi- 
vidual with his advice ;_ 3. Of a married pair, who care par- 
ticularly for the {piritual welfare of the married people ; 4. 
Of a fingle clergyman, to whofe care the young men are more 
particularly committed ; and, 5. Of thofe women, who affitt 
in caring for the fpiritual and temporal welfare of their own 
fex, and who in this conference have equal votes with the 
men. As the Z/der’s Conference of each Congregation is an- 
{werable for its proceedings to the Elder’s Conference of the 
Unity, viittations from the latter to the former are held from 
time to time, that the affairs of each congregation, and the 
condu& of its immediate governors, may be intimately 
known to the fupreme executive government of the whole 
church. 

We have already mentioned the epifcopacy of the Bre- 
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ee thren, and the very limited powers of their bifhops; and 
Unitca > have to add, that, in their cpinion, epifcopal confecration 
Provinces. docs not confer any power to prefide over one or more con- 
tammy rezations ; and that a bifhop can diicharge no office but 
; by the appointment of a fynod, or of the Elder’s confe- 
fence of the Unity. Prefbyters among them can perform 
every. function of the bifhop except ordination ; for if we 
underftand the manufcript ‘before us, he confirms by the 
laying on of hands young perfons when they firlt become 
candidates for the communon, Deacons are affiftants to 
the prefbyters much in the fame way as in the church of 
England ; and in the Brethren’s churches deaconeffes are re- 
tained, for the purpofe of privately admonifhing their own 
fex, and vifiting them in their ficknefs: but though they are 
folemnly blefled to this office, they are not permitted to 
teach in public, and far lefs to adminifter the facraments. 
‘I‘hey have likewife /entores civiles, or lay-elders, in contra- 
diltinGion to {piitual elders or bifhops, who are appointed 
to watch over the conftitution and difcipline of the Unity 
of the Brethren; over the obfervance of the laws of the 
country in which congregations or miffions are eftablifhed ; 
and over the privileges granted to the Brethren by the go. 
vernments under which they live. ‘They do not confider a 
regular courfe of literary education as at all neceflary to 
qualify perfons for admiffion into orders, provided they pof- 
Jefs a thorouzh knowledge of the word of God, what they 
eall fold Chriflian experience, and a well regulated zeal to 

ferve God and their neighbours. 

We have mentioned elfewhere (Hexrnuur) their daily 
meetings in church for worfhip and edification. On Sun- 
day, befides the public prayers, which are either read from 
a liturgy or prononnced extempore by the minifter, one or 
two fermons.are preached in every church or chapel; and 
after the morning fervice an exhortation is given to the 
ehildren. Previous.to the holy. communion, which is admi- 
niftered on fome Sunday once a-month, and likewife on 
Maunday Thurfday, each perfon who: intends to commu- 
nicate converfes with one of the elders: on the ftate of his 
fol, expreffing his defire to. partake of the facrament. The 
celebration of the communion is generally preceded by a 
fave-feaft, which is alfo kept on other folemn occafions.. On 
Maunday Thuriday, before communion, the Brethren have 
a folemn foot-wa/hing ; and at this,,and we fuppote at other 
times, they-greet one cnother with the i/s of charity. ‘Thefe 
ceremonies they confider as religious rites, authorifed thro’ 
all ages of the church by our Saviour him(elf and his two 
apoftles St Peter and St Paul *. 

* John xii’. Our limits will not permit us to give a fyftematic view of 

14. 1 Peterthe doGrinal tenets of the Brethren. Though they ac- 

- t4- | knowledge no other ftandard of truth than the facred Scrip- 

PES *v" tures, they adhere- to the Augfburg Confeffion, and fpeak 
refpectfully of the 39 articles of the church of England. 
They profefs to believe that the kingdom of Chrift is not 
confined to any particular party, community, or church ; 
and they confider themfelves, though united: in one body or 
vilible church, as {piritually joined ya the bond of Chrittian 
love to all who are taught of God, and belong to the uni- 
verial church of Chrut, however much they may differ in 
forms, which they deem non-eflentials. But the reader who 
wifhes to have a fuller account-of this fociety of Chriftians, 
we mult refer to Cranz’s Ancient and Modern Hiftory of the 
Proteflant Church of the United Brethren, printed in Lon- 
don, 1780; and to a wosk entitled da Expofiticn of Chri- 
ftian Doétrine as taught inthe Protefiant Church of the United 
Brethren, London, 1784. 

UNITED Provinces, or Unirep N: gti d., other- 
wife called the Republic of Holland, confit of the feven. pro- 
vinces of Holland, Zealand, Friefland, Groningen, Overs 
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‘of right on Don John of Spain; but he and his fucceffor 


-flourifhing condition. 
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yflel, Zutphen, and Utrecht. They are bounded on the Wnited! 

welt by the German Ocean ; on the: eaft by the circle of Provincel 

Weftphalia; and on the South by Flanders, Brabant, and 

the duchy of Cleves. ‘I"hey compofe the greateft part of 

the ancient Batavia, whofe inhabitants were formerly fo 

much renowned for their valour. Wnder the Romans they Bataviang 

were exempt from impofts and taxes, in confequence ofi2 high ew 

bearing the honourable title of Allies of ‘the Republic. jee ek 7 
‘The Netherlands came into the poffeffion of the houfe of .ans. 

Auftria by the marriage of Mary of Burgundy with the 4 

emperor Maximilian: but on that prince’s refigning the im. Fall unde 


perial crown, the 17 prownces of the Netherlands “devolvedthe domi 


Spain, 
Philip le Beau dying in a fhort time after, they, in 1505, i 


fell under the dominion of Charles V. at that time a mi- 
ner. | 

At this period the feven provinces, which now compofe 
the Republic of Holland, enjoyed a kind of independence ; 
but the policy and warlike ¢ifpofition ef Charles foon re. 
duced them to obedience. When he refigned the fceptre 
to his fon Philip, the Low Countries were in a moit  , — 
In this, {mall traé&t of country were Flourifhi 
reckoned no fewer than 350 larye cities incloled with walls; flate of thi 
and 63009 confiderable towns, all become rich by their ap- thas 
plication to the arts and to commerce. At the fame time, time. 
the love of liberty was very prevalent among the inhabi- 
tants, and they were jealous of every invalion of their righta 
and privileges. ‘lhe arbitrary government “of Philip was 
therefore very difazreeable to his fubjeéts in the Low Coun- 
tries, and the partiality fhown on all occafions to the Spani- 
ards foon loft their affections altogether, 

The extreme fuperitition, however,-and cruel bigotry of Perfecutit 
Philip, proved the greateft fource of difcontent. The doc-of the Re 
tiines’ of the reformers had. been preached and received with formed. 
avidity in the Low Ceuntries. A cruel perfecution of the 
reformed had been commenced by Charles Veinfomuch- that 
he is faid to have deftroyed no tewer than 100,000 perfons 
on account of religion... This cruelty had no effe& except 
to increafe the number of heretics; which being obferved 
by Mary queen of Hungary, fifter to the emperor, fhe in- 
vited him to the Low Countries, that he might perfonally 
behold the bad effe&ts of his cruelty. On this the empe- 
ror granted a toleration, but Philip was altogether infle- 
xible. In order to proceed more effectually againit the re- 
formed, a court of inquifition was inftituted; and under 
pretence that the three bifhoprics, which at that time com 


5 
Court of 
. ingnifitio 
prehended the whole country, were too large, 17 of thelecfablithe 


dignitaries were erected, three with the title of archbifhops. 
‘T'o afford fufficient revenues for thefe, it became neceflary 
to fupprefs feveral abbeys, which of itfelf produced great 


difcontent. But what gave the finifhing ftroke to the whole 

was, Philip’s announcing his intention of vefiding conftant- py chefs g 
ly-in Spain ; ; his appointing the duchefs of }arma, his na- Parma ap 
tural filter, to be regent of the Netherlands ; and giving her pointed g 
for a counfellor cardinal Granvele, a bloody perfecutor of T*!- 
the retormed ; at. the fame time that the provinces were op- 

prefled by the violences of foreign troops, for the payment 

of whom they were allo opprefled by taxes. Three coun- 

cils were eflablifhed at Bruifels ; one to prefide over the lawe 

and courts of juftice; a fecond to dire€ét every thing relpec- 

ting peace or war; and the third to manage the revenues : 

but {till the duchefs.of Parma was ordered to confult Gran. 

vele in every matter, and make him at all umes her chief con- 

fidant. 

‘he cuchefs took upon her the government of the Low |, . 7 a 
Countries in the year 1560; and was no fooner arrived at difevntes 
Broffels, than. ne poured in frors all quarters again 
the inquifition, cardinal Granvele, and the new bithoprics. 

The 
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ved The duchefs endeavoured'to allay the ferment by fair words, 
wimecs: but in vain, At the head of the malecontents were the prince 
of Orange,.count Egmont, and count Horn, who ftrenu- 

oufly in&fted on calling an affembly of the States-general, 

and laying before them the grievances by which the country 

was oppreffed. ‘I'he event was, that in 1564 the cardinal 

was oblied to refign his dignity ; which yet did not pro- 

Guce any good effect, as he was fucceeded by two of his 
creatures, Barlaimont and Viglius, who trod exatly in his 
tootiteps. . They pufhed on the inquifition to frefh execu- 

tions ; {tizmatized the principal nobility as heretics ; and on 
all occafiors fhowed fuch violent and intolerable zeal for 

the Catholic religion, that one of Philip’s minifters repre- 
fented to him the danger there was of a total revolt of the 

9 provinces, unlefs the rigours of perfecution were fomewhat 


reme Yelaxed. But Philip no_fooner received this intelligence, 
otry of than’ he replied, ‘ that he had-rather be without fubjedts, 
lip. than bea kins of heretics.”” Agreeable to this reply, all the 


obnoxious decrees were enforced with double rigour ; upon 
which the flate of affairs became fo alarming, that it was 
thought neceflary to fend count Egmont into Spain, in or- 
der to have a perfonal interview with the king on the fub- 
ject. Philip, accuftomed to deceit, gave a {mooth an{wer, 
abated the rigour of his decrees, and ordered the gover- 
nante {6metimes to confult with the prince of Orange. Thus 
tranquillity was for a time reftored; but in the year 1566, 
it being difcovered that a fcheme for the total extirpation 
: of the Protefants had been concerted by the queen-mother 
: of France, her fon Charles 1X. and Ifabella queen of Spain, 
in a conference at Bayonne, matters became worfe than ever. 
That the information received concerning this deteftable 
combination was true, very foon appeared, from Philip’s 
difclaiming all the favourable interpretations which had been 
put upon his anfwer to count Egmont, and from his order- 
ing the inquifition to proceed with more fury than ever.— 
"Lhe confequence of this was a general affociation againf 
Bs this abominable tribunal, which was {ubfcribed by all orders 
init the aud degrees of men, Roman Catholics as well as Protettants. 
uifition. (he confederates, headed by Henry de Brodenrode, a de- 
| fcendant of the ancient earls of Holland, waited on the du- 
chefs of Parma, in fuch a formidable body, that fhe was ob- 
| liged to difmifs them with an abfolute promile that their de- 
| mands fhould be granted. ‘Thefe demands were, that the 
inquifition {hould be abolifhed, and the edits againtt liberty 
| of confctence recalled ; and for this fhe immediately inter- 
| pofed all her intereft with Philip. Sir William ‘Temple al- 
. leges, that Philip, in conlequence of the governante’s re- 
monftrances, granted all that was defired, but too late. All 
other hiforians, however, agree that he was inflexible,and 
that the duchefs could procure no better conditions than 
that heretics fhould from that time forward be hanged in- 
ftead of being burned. Even this appeared a conceffion 
unworthy of the king; the royal.name.was therefore. for- 
bid to be ufed. 

Before the confederates proceeded: to. extremities, they: 
fent deputies to Madrid; but, accorcing-to fome authors, 
they were re‘ufed admittance into the king’s.prefence. It 
appears, however, that they had found means of reprefent+ 
ing the true ftate of affairs to the king, and of. informing 
him that the difturbances proceeded from the deteftation in 
which the inquifition was everywhere held in the Low 
Countries. Their reprefentations produced no other effect 
than an equivocal promife, which was evidently never in- 


¢ people tended to be kept. ‘The governante received orders to 
ak out proceed againft heretics with the utmoft feverity ; upon 


o acts of which the people broke out into aéts of open rebellion. Ina 
ellion. fuyeral towns of Flanders the churches were deftroyed, ima- 
ges. pulled down, and all thofe. acts of wolence committed 
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which are the ufual operations of a lawlefs mob. The United™ 
principal inhabitants, however, {Hill remained quiet, and even Provinces. 
did all in their power to reltrain the violence of the com- 
monalty ; fo that, had Philip made any kind of reafonable 
conceffioa, the public tranquillity might have been reftored. 37 
Inftead of this, however, a new oath of allegiance was ad- New oath © 
miniftered by the governante, and all perfons were obliged of allegi- By 
to {wear that they would regard as traitors and enemies to ay ee 
their country all whom the king fhould think proper to~ ~ 
profcribe. _ This extraordinary proceeding was followed by 
the moft cruel perfecution that ~can~be imagined; at the 
fame time that the duke of Alva was fent into the Nether- 
lands with an army of 10,000 veteran troops, to put the 
laft hand to the mifery of the people, and fully to eftablifh 
the defpotifm of the court. Counts Egmont and Horn ,, 
took the above mentioned oath; but the prince of Orange Prince of: 
could by no means be induced to it, and therefore retired Orange re-{ 
into Germany, along with counts Brodenrode and Hoog-‘*** 
flrate. Their example was followed by great numbers of 
ail ranks and conditions; and after the arrival of the army 
commanded by the duke of Alva, fuch multitudes continued 
to- emigrete, that the duchefgs of Parma informed the 
king, that within a few days 100,000 families had left his 
dominions ; that in a fhort time the country mult be depo- 
pulated, in which cafe there were would be no occafion for 13 
a governante; fhe therefore begged leave to refien, before Duchefs he 
fhe fhould have the mortification and difyrace of being left «27 Ag - 4 
alone in the Netherlands. er: as 
Philip immediately complied with the requeft of thes fucceeds 
princefs, and the duke of Alva was appointed to facceede4 by the 
her in tle government. Tt may eafily be imagined that the (use 
# in dre poye y eafily be imagine Alva. 
miferies of the people would now become intolerable: The 
king wasa proud and mercilefs-tyrant, fet at too great a di- 
{tance from his fubje€ts to be thoroughly fenfible of theix 
calamities, and totally deftitute of compaffion had he known 
them ever fo well. ‘che new governor was of the fame dif. 
polition; and the army he commanded was fierce, rapaci« 
ous, and cruel, defiring nothing more ardently than to enrich 
themfelves at the expence of the inhabitants. he whole 
country was filled with blood and horror; counts Egmont 
and Horn were ignominioufly executed, and the eflate of i 
the prince of Orange was confifeated. Thefe lat proceed- Pie: ar 
ings drove the people into defpair; and they-invited the Orange in- 
prince to return, in order‘to take upon him the deferce Oe 
the country from fuch infufferable tyranny and oppreffion. a Ana 
All this time the prince of Orange, and his brother 
Louis of Naffau, had been labouring to form alliances for 
the defence of the liberties of their country. .He had repres 
fented matters-in fuch a light to the emperor Maximilian, 
that his Imperial majelty.fent an ambaffador to Philip, ex- 
horting him to treat his fubjeétsin the Netherlands with lefs ~ 
rigour. ‘This embafly was haughtilyiteceived; Philip continued ‘ 7 
his perfecutions, and, the princesof Orange his. preparations r4,.9;);+i¢s ; 
for entering the Low Countries... His frit efforts, however, commences 
were very unfuccefsful. A detachment-of: Germans in theto the asf- 
fervice of the prince attempted to penetrate into Brabane@dvantage 
and furprife Ruremond.; but were defeated. by. a- detach. the 
ment from the duke of Alva’s army. Another party, conse 
fiting chiefly of French, attempted to penetrate into Ar- 
tois by the way of Picardy ; but their officers were arrefled } 
by order of Charles. 1X. Louis of Naflau, however, defeat. 
ed a body of Spaniards, and killed 600 of them on the {pots 
but the vizilasice of his enemies prevented him from drawing - ) 
any advantaze of confequence from his vidtory. 
The duke of Alva was fo much chagrined at the defeat. 
fuftained by his-party, that he inftantly affembled his troops 
from all quarters. His army then appeared too formidable 
to be oppofed, and the prince of Naffau with count Hoojn 
ftrate: - 


bp 
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Bs av ferate retired towards the river Ens. But being hard puth- 
____.. ed by the duke of Alva, arfd mutinies arifing among their 
1, troons for want of pay, they were foon brought to an ac- 
Prince of tion, and totally defeated. ‘ihe infantry were entirely cut 
Naflau and in pieces; the cavalry were faved, but all the baggage and 
Hic: gilents artillery wete taken by the enemy. In the mean time, the 
clefeated by Puinee ef Orange was haftening to the relief of his diftreffed 
the duke of allies with an army of 28,coo men; but having the misfor- 
silva, tuné of being alfo defeated, and count Hooa(trate killed in 


Proce of the aCtion, his foldiers deferted in fuch crowds, that he was 


Oranve de-at lat obliged to difband his army and return to Germany. - 


The duke of 
He entered 


feated,and This difafter happened in the year 1569. 
difbands his Alva refolved to make the moft of his time. 


bing Ae Bruffels in triumph ; and let loofe his vengeance againft all 
who had in the leaft affifted, or been fuppofed to affift, the 
19 prince of Orange. All the prifoners taken in the laft cam- 


pra ays pbaign were put to death: and, not contented with this 

‘Alva, Parbarity, the cruel governor projected nothing lefs than the 

total extirpation cf the reformed religion, by the deftru€tion 

of every one who profeffed it ; and of rendering himfelf de- 

fpotic, by ereGing citadels in all the confiderable towns, 

which were to be garrifoned by his foldiers. He began 

with Amfterdam, in which he laid the foundations of a 

_ ftrong citadel. The people complained of it as an infringe- 

ment of their rights, but the duke was deaf to their com- 

plaints. At Antwerp he caufed his ftatue to be ereéted ; 

and here he was figured treading on the necks of two 

20 f{maller ftatues, which reprefented the two eftates ef the 

His intole- Low Countries. This piece of infolent vanity exafperated 

pap aN the people to a great degree; and they were ftill farther 

plea eta provoked by a demand of the hundredth part of every man’s 

eftate to be paid immediately for the fupport of the army, 

befides the tenth of all the merchandife, and the twentieth 

of all immoveables, to be annually levied “as a ftanding re- 

venue. ‘The provinces remoaftrated, and refufed to fub- 

mit to fuch intolerable exaétions: the governor was infle- 

xible ; and being incenfed at their refiftance, he fent the re- 

giment of Lombardy to live at free quarters in the province 
of Utrecht. 


2t 
Duke of All this time the prince of Orange was employed in lay- 
Alva at- ing plans for the deliverance of his diftreffed country ; but 
teimpts in 


in 1571, the duke of Alva growing impatient, ordered the 
ediG concerning the new taxes to be publifhed at Bruflels. 
‘he city was inftantly filled with confufion ; the foldiers 
feized on the goods of the inhabitants by force ; tradefinen 
fhut up their {hops ; and the peafants retufed to bring pro- 
vilions to the market. ‘Lhe ftates offered to pay a fubfidy 
of 2,000,000 of florins annually in lieu of the intended tax ; 
but their offer was rejected. ‘The drum beat_to arms, and 
orders were iffued to hang all who refufed to comply. The 
foldiers were preparing to obey, when news arrived of the 
furrender of Briel in the ifland of Voorn, at the entrance 
of the Meufe, to a fquadron of fhips of war that had been 
fitted out by the prince of Orange. Lumey, who com- 
manded the iquadron, made a cefcent on the ifland from 40 
fips, deftroyed the ‘churches, broke the images, and exe- 
cuted the priefts, but offered no violence to the other inha- 
bitants. : : 
However unimportant the conqueft of fo inconfiderable 
23 a place might appear, it alarmed the duke of Alva, and 
Duke of produced the moft extravagant rejoicings in Bruffels. ‘I'he 
AE deft s duke regarding it as the harbinger of further oppofition, 
nee Nig °"" dropped his taxes end executions tor the prefent, and dili- 
taxes, gently applied himfelf to fapprefs the growing fpirit of ' re- 
bellion. He withdrew the garrifon from Bruffels, and de- 
tached it under the command of Maximilian Hermin Boffu, 
againft the fhips of war which were called Gueww. ‘This of- 
ficer, endeavouring to force Briel, was defeated by the O- 
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range faction, and forced to retire with lofs to the ifland of United 
Beyerland. ‘rifling as this vitory might feem, it ferved Province 
to animate the depreffed fpirits of the enemies to the go- 
vernment.. The prince of Orange, fenfibbe of the advantage, party 
of poffeffing this iflend, exhorted the nobility of bis party his forces 
to fortify and garrifon it; his orders were obeyed, by which ‘efeated 
means he feon became matter of Delfshaben, a town fituated the Gueq 
on the oppofite banks of the Meufe. It appeared in Boft The Gue 
{u’s retreat how unpopular the duke of Alva was in every take Delf 
part of the country. Dordrecht fhut its gates againft him; haben. 
Rotterdam refufed to admit his troops; but Boffu obtain- 
ing permiffion that they fhould pafs through in feparate fmall 26 
divifions, feized the gates, and began a general maffacre of 
the inhabitants. Four hundred pertfhed by the fword, thes A 
town was pillaged, the women were ravifhed, and every pof-cred by t 
fible a& of barbarity and inhumanity committed. Re-Spaniard 
tribution was foon made by the enemy. Alva had detach- 
ed Offorio d’ Angulo with a body of forces to fecure Fluth- 
ing, a confiderable port in Zealand, and to ere& a citadel. 
‘Lhe inhabitants denied Offorio admittance, fhut their gates, 
and feized Pacanee, a famous engineer, who had come to 
meafure the yround where the citadel was to be erected. 
Apprehending that attempts would be made to force them 
to f{ubmiffion, they petitioned Iumey, admiral of the 
Gueux, for afliftance ; and he furnifhed them with 2°50 men, 
under the command of Captain Treflong. On the arrival 
of this reinforcement, the Spanifh engineer was hanged, and . 
an unfuccefsful attempt made to furprife Middleburg, the 
capital of the ifland of Walcheren.. Not difpirited by this 
difappointment, the Zealanders affidueufly profecuted their 
cruizes upon the Spaniards, and obtained as much wealth | 
as purchafed a large ftore of arms and ammunition at Ant- 
werp. Jeined by great numbers of Englifh and Scotch ad- | 
venturers, they ventured to attack the duke of Medina Celi, ~ 24 
fent with a ftrong fquadron to fucceed the duke of Alva in Duke dq 
the government of the Netherlands. The duke was com. Medina, 
pletely defeated, a great number of his fhips were taleca; Ot 
and a booty, amounting to near 1,000,000 livres, was car- i shes 
ried off by the Zealanders. landers a 
The duke of Alva now ordered a {quadron of fhips to {¢a- | 
be equipped at Amfterdam, to bridle the infolence of Lu- | 
mey and the Zealanders, while he bufied himfelf in raifing | 
an army to oppofe the prince of Orange and Lewis de Naf- | 
fau, who were making great preparations in Germany and | 
France, 'l’o augment the army in the field, he had draught. 
ed moft of the garrifons. By this means the prince’s friends 
gained poffeffion of North Holland; and Louis de Naffau 
was projecting a{cheme to furprife Mons, with the inhabi- 
tants of which he held a fecret correfpondence. The de- 28 
fign fucceeded ; which emboldened moft of the cities and Mott of 
towns in Holland to declare againft the government. ‘The Holland 
count de Bergues gained over feveral cities in Overyflel, deciare 
Guelderland, and Friefland. In a word, the revolt became gainft t 
fo general, that the duke of Alva foon found he could not Spaniar 
long refift the torrent. He now, when too late, publifhed 
an edi& to appeafe the people, fetting forth, that he would 
confent to remit the moft oppreffive taxes, if the ftates could 
faggeft any other means of raifing the neceflary fupplies. 
He convoked the States-general to meet at the Hague, 
but his orders were now difregarded ; and the States, in 
contempt of his authority, affembled at Dordrecht, inviting f roceed 
deputies from the prince of Orange, the nobility, and the s:Stes-¢ 
towns thet had declared againft the governor. Here mo, neral in 
ney was'raifed to enable the prince of Orange to begin his vour of f 
march. His forces amounted to 15,c0o foot and 7020 Poel 
horfe. He had promifed to advance three months pay ; “a 
and was enabled to perform his engagements by the libe- 
rality and public {pirit of the States-general and sia) 2 
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dire& the people ; and without the namefof fovereizn of the 
provinces under his government, he poffeffed the authority. 
He prefided at all military operations by fea and land; made 
and difpofed of offices at pleafure ; affembled the States ; 
and publifhed all ordonnances and regulations relative to the 
prefent ftate of affairs, without. controul. However, he 
conduéted matters with the utmoft delicacy, and uted his 
power with great moderation, to avoid giving offence to 
the free fpirit of the Hollanders. The Popifh religion was 
banifhed the churches, and perfons of that perfuafion were, 
with great caution, admitted into public employments. Not 
only the king’s revenue and church tythes were appropriated 
to the public fervice, but the eftates of thofe who remained 
firm in their loyalty. In fhort, the moft vigorous meafures 
were taken for refifting the tyranny of Spain; and thofe 
perfons who had refufed the tythes to ‘the government, vo- 
luntarily fub{cribed their all to fupport a party formed in de- 


fence of liberty. 


While the States-general were employed in ways and 
means to maintain an army, the prince of Orange advanced 
to Ruremonde, which he took by affault, on the refufal of 
the city to fupply him with neceffariés. From thence he 
marched to Brabant, and raifed heavy contributions. He 
took Mechlin, Oudenarde, and Dendermonde; and could 
not reftrain the excefies of the foldiers, who. pillaged the 
churehes, maffacred the priefts, and committed other barba- 
rities. Next he approached to Mons, betieged by the duke 
of Alva, with defign, if poffible, to engage him to give 
battle. The duke baffled all his endeavours to force him, 
and carried Mons by capitulation. The whole Spanith do- 
minion, however, lately fo infolent and exulting, was ready 
to expire in the Netherlands, had it not been revived by the 
maffacre of the Proteftants in Paris. 

While the fate of Mons was depending, the flates of Hol- 
land met at Haarlem, to deliberate on the defence of the 
province and the profecution of the war. Amfterdam was 
m the enemy’s hands, which greatly obftruéted all their 
meafures. It was therefore determined to betiege it; and 
the enterprife was committed to Lumey, ‘chief of the 
Gueux. After putting the States to conliderable expence, 
the projet milcarried through Lumey’s.milcondu&. Wa- 
ter was his clement, but his vanity led him to difplay his abi- 
lities as a land-officer. He made regular approaches, and 
was foiled in every attempt. 

The reduétion of Mons, and the deprefiton of fpirit con- 
fequent on the maffacre at Paris, obliged the prince of O- 
range to retire to Holland, and encouraged Alva to inveft 
Dendermonde, Oudenarde, and Mechlin. The latter, be- 
in in no condition to refit, opened its gates ; but the Spa- 
nith foldiers chofe to fcale the walls, to give an air of aflault 
to the enterprife, and countenance to the horrid barbarities 
intended. Proteftants and Catholics were maflacred without 
difin&tion. ‘Che town was pillaged, and the booty eftimated 
at 400,000 florins. Adi the other towns were evacuated 


e duke of by the garrifons, and loaded with heavy impofitions by Al- 
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va. Asto the prince, he had now removed the feat of war 
into the province of Holland. Only this province and Zea- 
land remained firm to their engagements; the reft, over. 
whelmed with confternation; capitulated on the beft terms 
they could procure from the government. However, the 
country being ftrong by its nature and fituation amony the 
waters, and more fo by a fierce, rough, and fturdy people, 
proud of their ancient fame, and the molt implacable ene- 
mies of Spanifh tyranny, it was determined to-make the 
moft vigorous refiftance. -Frederic de ‘Toledo was difpatch- 
ed by Alva to begin the operations in Holland. He had 
already reduced Zutphen and Guelderland; and, flufhed with 
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fuecels, appeared before Waerden, which he fummoned to 
admit a garrifon. The burghers replied, that they were 
intrufted by the king with the defence of the place, and 
could not receive a military force without violence to their 
privileges and engazements. ‘They foon had reafon to re- 
pent their irmneis: the town was taken by furprife ; and 
all the burghers, affembled in the great church to take the 
oaths of fidelity to the king, were wantonly butchered. In- 
fants, old men, women, and the fick, were all put to the 
fword, without pity or remorfe; and of all the barbarities 
hitherto committed, this was the molt horrible. It was ima- 
gined that the terror infpired by fuch inftances of feverity, 
would reduce the people to obedience, and thake the obfti- 
‘he contrary effects were pro- 
duced ; rage and defpair tock pofleffton of every breaft; and 
all determined to fuffer the latt extremities rather than fub- 
mit to fo cruel a tyranny. : 
Waving finifhed this tragedy, Frederic went to Amfter- 
dam, to deliberate with the officers of the army about the 
fiege of Haarlem. Here it was determined, before they pro-: 
ceeded to extremities, that the city of Amfterdam fhould 
write to the magiftrates, exhorting them, in the moft pathe- 
tic terms, to fubmit, rather than incur the punifhment in- 
fli€ted on Waerden. ‘The council of Haarlem met to take 
Some were for foliciting an 
immediate reinforcement from the prince of Orange; and 
others, who apprehended the prince was too weak to afford 
the neceflary relief, were for making the beft terms poffible 
with the king. Thofe of the latter opinion were the magt- 
ftrates. Accordingly, without confulting the burghers, de- 


puties were difpatched to Frederic to ftipulate conditions. In: 


their abfence, Ripperda, a gentleman of Frifeland, ftrongly 
attached to the prince of Orange and the caufe of liberty, 
affembled the chief burghers ; and fo animated them avraintt 
the Spaniards, that they refolved to ftand a fiege, and fuffer 
all the horrors of war, rather than fubmit. ‘Lhey fent to 
the prince of Orange to acquaint him with their determi- 


Unr ed’ 


Provincess. 


nation, and to implore affiftance. Four companies of Germans ae - 
were detached to reinforce the garrifon of Haarlem; an@pefesedy, 
eged 


the deputies, on their return, were feized as traitors to their 
country, fent to the prince of Orange, and by his order be- 
headed. Frederic was preparing to compel the burghers 
to fubmiffion. On the 19th of December he invefted the 
town, after carrying Sparendem fort by affault, with great 
lofs and flaughter of his foldiers. A variety of errors were 
committed in the attack, in the defence, and manner of fuc- 
couring Haarlem. The affailants and defendants had equal- 
ly fhown themfelves ignorant of the art of war, and impla- 
cable in their refentment. ‘The prince of Orange ufed eve- 
ry expedient to relieve the town; but all his attemots were 
truftiated by untoward accidents, and the vigilance of the 
Spaniards. At lait, quite {pent with fatigue, defpairing of 
relief, weakened by loffes, and totally exhaufted of provifions 
and ammunition, the burghers of Iaarlem furrendered upon 
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more favourable terms than they could well expect. A few 4nd tak ert 


only of the moft obftinate were executed ; the reft were par- 
doned on taking an oath of fidelity, and paying an acknow- 
ledament of 15,000 florins, 

During the fege of Haarlem, the Zealanders were per- 
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forming glorious atchievements by fea, and gaining vitories Succeffes oF 
over the. Snanifh. naval armaments. -All the efforts of the the Zea- 


governor of Antwerp could not prevent their carrying off'a 
great number of fhips.out of the harbour. ‘l'o revenye the 
infult, and relieve Middleburg and: Rammekins blocked up 
by the Zealanders, he equipped a fquadron, and gave battle 
to Wertz, the Zealand admiral, but was defeated. Aftcr 
repairing and augmenting his fleet, he again fet fail with, 
fixty large veflels, encountered a fquadson of Zealanders. 

; a much 
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mich inferior in Arength, and met with his former fortune. 
Mott of his thips were funk or taken; but he found means 
to pafli into Middleburg, with the broken remains of his 
fquadron, to the great joy of the garrifon, now reduced by 
the fearcity. of provifions to the laft extremity. D’Avila’s 
difgrace did not end here; for, on his return to Antwerp, 
he was a third time attacked and defeated, with confiderable 
lofs, by Wertz, who thus repaired the difappointment of an 
unfuccefsful attempt made on Tolen. 

Soon after the reduction of Haarlem, Alva, percei- 
ving that -his feverity anfwered no other purpofe than 
irritating the people more againft the Spanifh govern- 
ment, publifhed a proclamation, couched in the moft footh- 
ing terms: but the peeple were not difpofed to confide in 
promifes fo often violated, nor to throw themfelves on the 
clemency of a prince and governor who had fhown them- 
felves inflexible, implacable, perfidious, and inhuman. ‘They 
now expected the worfl that could happen, and bid defiance 
to fortune. ‘The Spaniards were preparing to inveft Alc. 
mar, and.the Hollanders put every means in practice to re- 
fit them. . Eight months pay-was due to the garrifon, who 
began fo mutiny; but contributions were raifed, which 
filenced their clamouts. Frederic of ‘Toledo, with 16,000 


: men, fat down before a town fortified by no regular_works, 


and defended only by 300 burghers, and 800 foldiers, in 
extreme want of provifions, and without the profpect of re- 
lief. Sonoi, the governor, defpairing of being able to fuf- 
tain a fiege, wrote to the prince of Orange, that a place 
dettitute of troops, provilions, ammunition, money, and every 
neceffary, ought to be evacuated, and the few foldiers in 
garrifon, and the burghers, faved from falling into the 
shands of the enemy. But the prince of Orange fo anima- 
ted them by a letter, that, to a man, the townfmen, gover- 
uior, and foldiers, determined to facrifice their lives, and {pill 
the laft drop of their blood inthe breach. Perfeverance had 
.made the Zealanders mafters of Rammekins, contrary to all 
hope and probability ; the fame virtue, the prince obferved, 
might fave Alcmar, a town of the utmoft confequence to 


‘the caufe of liberty. What particularly infpired the defen- 


dants with courage, was the prince’s good fortune in fur- 
prifing Gertrudenburg. Frederic pufhed the fiege with 
great vigour. He ordered the inhabitants of Haarlem to 
work in the trenches, and fuftain the firft fire of their friends 
and countrymen. On the 18th of September, a battery of 
20 pieces of heavy cannon began to play; a breach was 
foon effected; the affault was given, and repulfed with vi- 
gour, though fuftained by the bulk of the Spanifh army. 


From a Spanifh officer taken, the garrifon were informed, 


“that Alva had given orders to retire, in cafe he failed in the 


third affualt ; but if he fucceeded, to-put all to the fword. 
‘Their courage was whetted by this account, and prepara- 
tions were cheerfully made for withflanding the utmoft 
efforts. Frederic was foiled in every attempt; the affail- 
ants were driven from the breach with prodigious Slaughter; 
the Spanifh foldiers refufed to mount the walls; in a word, 
the fiege was raifed, and the town relieved, to the exceeding 


joy of the prince of Orange, and creat mortification of Alva, 
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This advantage was attended with another of lefs im. 
portance, but which equally ferved to infpirit the Holland- 
ers. ‘lhe duke of Alva’s grand fleet, equipped with great 
labour and expence,.was defeated by the Zealanders, 
‘Though the action did not prove decifive, it greatly cha- 
grined the duke, as Boffu, one of his beit officers, was taken 
prifoner, and his fleet afterwards dreaded to look the enemy 
in the face. 

Notwithftanding this fuccefs, the affairs of the States 
were yet in a moft precarious fituation; end their ability 


£0. fupport themfelves appeared in the highelt degree proble- 


matical. The Duke of Alva had refigned the government, United 
and his fueceflor Don Louis de Requefnes had orders to Province 
pufh the war with vigour, while his antagonifts prepared | 
for the moft obftinate refiftance. The firft advantage ap- 
peared on the fide of the prince of Orange, by the furren- 

der of Middleburg. But this was foon balanced by the de- 

feat and death of prince Louis of Naflau. The Spaniards, 
however, were prevented from purfuing the advantaye they 

had gained, by a mutiny among their troops. : This mutiny vtusny 7 
took place on a regular and well-concerted plan. Therhe Spani 
foldiers depofed all their officers, appointed new ones, andarmy. 
eltablifhed a fort of community, veiling one of their num- 

ber with the chief authority. The diftrefles of the Spa- 

niards on account of this tumult were likewife augmented 

by a vidtory gained by the Zealanders at feas when almoft. 

40 of the Spanith fhips were taken or deftroyed. Philip 

then perceiving that numberlefs difficulties would attend 

the reduétion of the provinces by force, publifhed an a@ of 

grace; but in fuch a limited manner, that it was unani» 
moufly rejected. Requefnes then determining to clofe the 
campaign with fome remarkable exploit, laid fiege to Ley- 

den. ‘fhe city was reduced to the utmoft difreis for want 

of provifions ; the whole country was laid under water. 

and they could receive no relief except what was obtained 

by boats forcing themfeves through the enemy to the city. 

In fhort, they were reduced to the brink of deftru&ion, 

when a violent fouth-weft wind drove the inundation againit 

the works of the beficgers with fuch violence, that they 

were obliged to relinquith the enterprize for,fear of being en- 

tirely fwallowed up. In their retreat they were attacked 

by the garrifon, and 500 of them deftreyed. ‘This difap- 
pointment fo provoked the Spanifh foldiery, that they de. 

poled Valdes the commander, whom they had chofen for 
themfelves, and proclaimed their old one: a fecond mutiny 

enfued, and they marched in a tumultuous. manner to 
Utrecht. Here, however, they met with a very unfavours 

able reception. Barlaimont the governor declared them 

rebels and traitors to their king ; and gave free liberty to 

every one to-maflacre them wherever they could be found. 


~The mntineers attempted to fet fire to the gates; but be- 


ing repulfed, and their leader flain, they capitulated, were 
received into favour, and fent into winter-quarters.  ~ 

‘The year 1575 commenced with fome negociations for 
peace ; but thefe proving ineffectual, though the emperor 
interpofed his mediation as far as poflible,.the war was re- 
newed with redoubled fury. Fortune now declared in fa. 
vour of the Spaniards ; andthe States were reduced to fuch 
defpair, that they began ferioufly to think of making an 
offer of the provinces to fome ]’roteftant power who might. 
be able to defend them againft the tyranny of the Spaniards, 
This offer wes made to queen Elizabeth of England ; but... 33 
fhe declined it, for political reafons. A negociation WAS offer the, 
even fet on foot fer this purpofe with France, in favour of vereiznty 
the duke of Anjoa; but it ended ia nothing befides the ad-to queen 
vantage of eftablifhing a mart at Calais for the difpofal of Eli#sbeth 
the prizes made by the Gueux. Philip, however, notwith- 
ftanding his power, had the utmoft difficulty in fupporting 44 
the expence of the war. He-had already borrowed more Philip di. 
than 40,000,030 crowns from the Spanthh and Genoefe ftreffed i 
merchants, and the intereft ftill unpaid now ameunted to as! finane 

: F i ces. 

much as the capital. T’he war had befides cof a greater 
fum fent in fpecie from Spain and the Indies, which, with 
the immente loffes oecafioned by the flaznation of trade in 
the Netherlands, had quite exhaufted the treafury. Large 
arrears were due to the troops; they were every day mu- 
tinying, and fome broke out iato a@gal rebellion. To 
remedy thefe evils, Kequefnes demanded a fupply of the 
provinces; and they anfwered him, by requiring reititution 
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of their privileges, and difmiffion of the Spanith troops. 
Flanders, in particular, paid the defired fubfidy, by balan- 
cing it againit half the damages the province fuftained from 
the mifcondu& of the governors, and the wars wantonly and 
unneceflarily excited. While this affair was in agitation, 
Requefnes died of an ardent fever : the council of {tate af- 
fumed the adminiftration, and the prince of Orange tock 
the opportunity of the confafon that enfued to lay the firft 
foundation of the Pacification of Ghent, by which his affairs 
were confiderably retrieved, and the greateft blow given 
to the court of Spain fhe had yct fuftained. All now was 
anarchy in the Low Countries. ‘The garrifon of Ziriczee 
mutinied for want of pay ; and to appeafe them, the council 
of ftate fent 100,009 livres, which the Walloon regiments 
under Madragon feized upor, after expelling the Spanith 
foldiers, and wounding and murdering their officers. This did 
not wnite the Spanifh mutineers among themfelves; they 
turned out the few remaining officers, and made new ap- 
peintments. Joining with the garrifon of Lillo, they march- 
ed, to the number of 2000 men, towards the capital; com- 
mitted horrible outrages ; overwhelmed the inhabitants of 
Bruffels with confternation; and, upon the 26th of July, 
feized upon Aloft, cenfined the princinal burghers, and 
hanged up a king’s officer. ‘he moft favourable conditions 
were offered by the council of flate, in order to appeafe the 
tumult, and orovifions were fent to the mutineers. ‘This 
created fufpicion in the inhabitants of Bruffels, that the 
mutiny was excited by the connivance of the council, with 
a view of ruining the provinces, without incurring the re- 
fentment and odium confequent on any appearance of legal 
oppreflion. They arrefted the council, declared the Spa- 
niards rebels, and took meafures in concert with the other 


cities and previnces for expelling foreigners out of the 


Netherlands. A confederacy to this purpofe was formed 
between the provinces of Hainault, Artois, and Flanders, to 
which all the reft except Luxemburgh acceded; and Don 
john of Auftria, who had entered the Low Countries in 
quality of governor and fucceffor to Requefnes, was obliged 
to live in ob{curity in Luxemburgh until the ftorm fhould. 
fubfide. 

The prince of Orange was all this while profiting by 
thefe commotions.. He had long laboured to have the 
States-general convoked ; and he now faw them not only 
aflembled, but preparing to make head againft the Spaniards, 
by a ftrange viciffitude of fortune, arifing from accidents 
which all his penetration and fagacity could not forefee. 
United in councils againft the common enemy, every mea- 
fure was taken for reducing the citadels of Ghent, Antwerp, 
and Maeftricht, the chief places in the hands of the Spa- 
niards, and what mult principally contribute to their ex- 
pulfion.. Ghent citadel was taken on the 27th of Novem- 
ber, by the affiftance of a ftrong reinforcement of troops 
and artillery fent by the prince of Orange. At Antwerp the 
ftates of Brabant were lefs fuccefsful. ‘The citadel was 
vigoroufly attacked; but the mutineers at Aloft entering 
the citadel to affift their countrymen, a fally was made, the 
befiegers were driven from their trenches, great part of the 
town was confumed by fire, and the ret pillaged for three 
days with every kind of infolence and brutality, at a time 
when Antwerp was the moft flourifhing and populous city 
in the Netherlands, and indeed among the moft wealthy in 
Europe. It is affirmed that the treafure carried off amount- 
ed to four millions, befides an infinity of rich merchandile. 
This terrible calamity united Papifts and Proteltants with- 
out diftin@ion in a confederacy, and co-operated with the 
meafures of the prince of Orange to ferm the Pacification 
‘of Ghent : which was a confederacy of all the provinces to 
expel foreign foldiers; to reflore the ancient ‘orm of 


government ; to refer matters of religion to the feveral 
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ftates of the provinces ; ' 
provinces in the fame common intereft with Hollan 


. 1 
Zealand, and the ptince of Orange; to renew the com- 


for ever to unite the other 15 United 
d, Provinces. 


merce and amity between them; to afiemble the ftates in Pacification 
the manner praCtifed under the houfe of Burgundy and of Ghent. 


Charles V.; to fufpend all the rigorous edicts of the duke 
of Alva on the fubje&t of religion, until the States general: 
fhould take the matter into confideration ; to releale all the 
natives made prifoners, mutually, without ranfom ; and to 
reftore all things upon the fame footing as before the war, 
and the tyrannical government of the duke of Alva. 

The States general bezan with foliciting aid from the 
queen of England. ‘Their ambaflador had a grecious re- 
ception; and Elizabeth advanced them 20,0001. iterling, 
on condition that the I’rench fhould not be invited into the 
Netherlands, that they would accept of reafonable terms of 
accommodation if offered, and that the loan fhould be re- 
paid the enfuing year. Next a ceflation of hoftilities was 
agreed upon with Don John, upon his affurances chat every 
reafonable requeft of the provinces fhould be granted. On 
the 27th of December, deputies were fent with propolals 
to Don John to difband the foreign troops: but he defired 
to know what fecurity the States would give for their alle- 
giance after the departure of the Spanifn forces; and re- 
monftrated againft the unreafonablerefs of dilarming the 
king, while his rebellious fubjects were in arms, and ready 
to feize the firft opportunity of deferting their obedience. 
He likewife demanded fecurity with refpe& to religion ; 
and inffted fo warmly on this head, that 1t was ohvious he 
had no inclination to part with the Spanifh army before the 
provinces of Zealand and Holland embraced the Catholic 
relizion. 
ged Don John to grant all that was required, to confirm the 
Pacification of Ghent, and difmifs the Spanifh army. He 
had the king’s authority for his proceedings; the treatyG 
was proclaimed at Bruffels and Antwerp on the 17th of 
February 3 and Don John immediately acknowledyed go- 
vernor, and the king’s lieutenant of the Netherlands. 

It muft be obferved, however, that when this edict was © 
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figned, the provinces of Holland and Zealand, by the ad~ made to 


vice of the prince of Orange, made the following objections, 


the pacifi. 
cation by 


viz. that the States-general had not eftablifhed the right of the pro- 


affembling this fovereign tribunal in the perions originally v1 
invefted with that power by the conflitution; that in fome 
particular inftances they had fuffered an infra€tion of their 
privileges ; that the Spanifh troops were allowed to carry 
off the immenfe wealth ‘they had acquired in the Nether- 
lands, and by the deftruction of the city of Antwerp in par- 
ticular ; that no ftipulation was made in favour of thofe 
difpoffeffed of their eflates, &c. For thefe reafons the - 
States and the prince retufed to fign the ediét, though they 
confented to all the articles that did not contradict thofe 
{pecified. This raifed a contention, by which the public 
peace was foon broken. Don John was ftrenuous in re- 
commending violent meafures againft the prince and his 
party. To this purpofe he wrote a letter in cipher to the 
king ; but this letter fell into the hands of Henry IV. of 
France, who tranf{mitted it to the prince of Orange. Ef- 
covedo, fecretary. to Don John, was next fent into Spain 
witha meflage to the fame purpofe ; but the governor be- 
coming impatient for his return, left the country himfelf, 
under pretence of complimenting Margaret queen of Na- 
varre on her journey to Spaw. 
on the citadel of Namur: but attempted to juftify his con- 
du& to the States, by reprefenting, that he was undera 
neceflity of retiring to a place of fafety, while he. faw the 
flames of war and rebellion ready to break out all around 
him ; and concluded with defiring the States to difarm the 
burghers of Uruflels, who were clofely attached to the 
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prince of Orange. This letter was anfwered by an invita- 
tion from the States to return; promifing at the fame time, 
that they would, to the utmoft of their power, bring to 
punifhment all thofe who fhould form any defigns againft 
him. This, however, was not only refufed, but the whole 
tenor of his condu&t afterwards fhowed, that he was refol- 
ved to commence hoftilities, and that he was encouraged to 
do fo by Philip. The event was, that Don John was de- 
pofed from his dignity, the archduke Matthias was appointed 
governor. general, and preparations were made for a new and 
vigorous war. The Spanifh troops were ordered to af- 
femble in Naples and Milan ; levies were made in Burgundy 
‘and Luxemburgh’; and a refolution was taken of {upporting 
Nea 0 John with the whole power of the Spanifh monarchy. 
sich queens To oppofe this formidable power, the States, in 1578, en- 
Elizabeth, tered into a new treaty with the queen of England; by 

which that princefs agreed to advance them 100,000l. 
Sterling, and to affit the provinces with 5000 foot and 
1000 herfe; on condition that the loan fhould be repaid 
with intereft in eight months; that certain towns fhould 
be ceded to her in fecurity ; and that the States fhould de- 
fray the expence of tranfporting their troops, and take 
them into pay, while they aéted in their fervice. Eliza- 
beth, however, afterwards departed from thefe conditions, 
under pretence that the French would fufpe@t her having 
fome defigns on the Netherlands, and would for that reafon 
unite their forces with thofe of Spain againft her. Inftead 
of the Englith troops, fhe now propofed to fend John Ca- 
fimir, count Palatine, with 3000 foot and 3000 horfe ; re- 
fufing at the fame time to pay the money ftipulated, until 
the States had confented to this alteration. 

Before this treaty was concluded, Don John was joined 
by an army of 16,coo foot and 2002 horfe, all chofen ve- 
terans, commanded by Alexander Parnefe, duke of Parma, 
the beft officer in the Spanifh fervice. Being thus fuperior 
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to the prince of Orange, the Spaniards gained feveral ad- 
vantages ; which, however, were more than balanced by the 


50 
Amfter-  lofs of the city of Amfterdam. ‘This place had been clofely 
rye gs blocked up for feveral months by fea and land, and at lait 

ides a . . ° * 

treaty with concluded a treaty with the friends of the prince of Orange ; 
the prince by which it was ftipulated, that the Proteitants fhould hold 
of Orange. their religious meetings without the walls, and have a bury- 
* ing-place within; that the garrifon fhould be difbanded, 
and 600 men, commanded by the burghers, levied for the 

defence of the city ; that all perfons banifhed on account of 

relizion fhould be recalled ; that Amfterdam fhould enjoy 

all its ancient privileges, and that all vacancies in public 
employments fhould be filled without diftin€tion of party or 
conne€&zion. This capitulation, however, was foon after 

broken; the Catholic. magiftrates were driven out of the 

city, attended by the priefts and Popifh clergy of every de- 
nomination ; the images were pulled down, ard only the re- 

formed clergy fuffered to preach publicly. Some ineffec- 

tual negociations next took place; after which the States, 

fenfible that the misfortunes and loffes in the winter arofe 

from the irrefolution of the provincial ftates, vefted the 
archduke, the council of ftate, and the prince of Orange, with 

a power of levying what number of troops they fhould 

think neceffary, and difpofing of them as they thought 

proper, without referring to the ftates in every particu- 

lar; they only recommended that they would proportion 

$x the expences to the revenue, which at that time amounted 
Revolution to 620,000 livres. About this time a revolution, greatly 
ip Gueldcs beneficial to the common caufe, was effe&ted in Guelderland ; 

* . John of Naffau, brother to the prince of Orange, had been 

appointed governor of this province. Upon entering on 
the adminiftration, he perceived that the whole conduct of 
affairs was in the hands of perfons ftrongly affected to king 
Philip and the Catholic religion ; mo of the cities profef- 
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fed Posery 3 and the count, who had {worn to the pacifica- 
tion of Ghent, was reftrained from attemoting’ any change 
in religion. ‘The face of affairs, however, took a f{udden 
turn; John acquired great popularity, and foon difcovered 
that foreigners were the leading perfons. By his artifice 
and policy he ftimulated the people againft them; they 
were deprived of their@feats in the provincial ftates, and 
turned out of their offices in the government of the cities. 
Thus Naflau obtained the chief direétion, and wes able to, J 
co-operate with the meafures planned by his brother. Arno. And in | 
ther revolution happened in Groningen, of which the fieur Groning@ 
de Billy was governor. Billy was by birth a Portu,ruefe, 
by religion a Catholic, and confequently a dependent on 
the court of Spain: he refufed to accede to the union of 
the provinces, and the States-general found it neceflary to 
fend to him Francis Martin Stella, with propofals for fizn- 
ing the pacification of Ghent. Billy, fufpeGing that the 
deputy’s real defign was to excite a revolt in the province, 
put him to the torture to extort confeffion ; after having 
firt wounded him with his own hand. The deputy bore 
the moft excruciating tortures with firmnefs; end having a 
furgeon to drefs his wound to enable him to undergo a fe- 
cond trial, he communicated fomething in the Greek lan- 
guage, which the furgeon foon made public : in confequence, 
the mob affembled, refcued Stella, declared for the pacif- 
cation of Ghent, and obliged Billy to quit his government. 
‘The change of councils in thefe two provinces was of the 
utmoft fervice to the confederacy ; and would have enabled 
the province to have encountered the whole power of Spain, 
had not their affairs been diftrated by diffentions among 
themfelves. 

.\t laft the prince of Orange, perceiving that little confi- 
dence was to be placed in the unanimity of provinces rent 
by faction, different in religion, and divided by ambition, 
political maxims, and private intereft, formed the {cheme of 
more clofely uniting the provinces of which he was gover- 
nor, and cementing them with thofe more contiguous, in 
which the Proteitant intereft prevailed. Such an alliance 
was fubje& to fewer difficulties than attended the more ge- 
neral one of uniting all the provinces ; it was in fact the 
orly meafure that could be propofed with fafety, and it was 
profecuted with that alacrity and addrefs for which William 
was defervedly celebrated. ‘ss 

On the 23d of January 1579, deputies from the provin- Union of 
ces of Holland, Zealand, Utrecht, Friefland, Groningen, Utrecht. 
Overyffel, and Guelderland, met at Utrecht, and fignec the 
alliance ever fince known by the name of the Union of U- 
trecht, the bafis of that commonwealth fo renowned by the 
appellation of the United Provinces. ‘This treaty of alliance 
was founded upon the infraCtion of the pacification of Ghent 
folemnly acceded to by Philip, and the late invafion of cer- 
tain towns in Guelderland. It was not hereby intended to 
divide the feven provinces from the other ten, or to renounce 
the pacification of Ghent; its object was to preferve the 
liberty ftipulated in that pacification, by more vigorous 
operations, and united councils. The chief articles of this 
union are the following. 

The feven provinces fhall unite themfelves in intereft as 
one province, never to be feparated or divided by teftament, 
donation, exchange, fale, or agreement; referving tomeach 
particular province and city all its privileges, rights, cuftoms, 
and ftatutes. In all difputes arifinz between either of the 
provinces, the reft fhall interpofe only as mediators. ‘’hey 
fhall affift each other with life and fortune againit every 
foreign attempt upon any particular province, whether to 
eftablith fovereignty, the Catholic religion, arbitrary mea- 
fures, or whatever elfe may appear inconfiftent with the. 
liberties of the provinces and the intention of the alliance. 
All frontier towns belonging ta the United Provinces fhall, 
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nived {f old, be fortified at the expence of the provinces; if new, the duke of Parma was taking meafures fo difconcert his i 
evinces. at the joint expence-of the union. The public impofts and projeéts, and reduce the provinces to the king’s obedience. Provitices. 

duties fhall be farmed for three months to the higheft bidder, He difpatched Gonzaga and Mondragon with 8009 men to 6g 
and employed with the king’s taxes in the public fervice. lay fiege to Marfien. The town was taken by affault; the His fuc. 
No province, city, or member of the union, fhall contra& governor hanged; and 45 of the chief inhabitants were ccfles. 
an alliance with any foreign prince or power, without the tortured to death, for having valiantly defended themfelves, 
concurrence of all the other members. Foreign powers fhall and faithfully difcharged their duty. It is faid the duke of 
be admitted into the alliance, only by confent of all the con. Parma difavowed this bloody proceeding, fo inconfiftent 
traCting parties. As to religion, the provinces of Holland and with the charaéter of a hero. After fome farther incon- 
Zealand fhall a@&t in that particular as they think advifable; fiderable advantages obtained in the neighbourhood of Ru- 
the reft fhall adhere to the purport of the edié& publifhed remonde, the king’s army infulted Antwerp, where the 

: by the archduke Matthias, which preferibed that no man archduke and the prince of Orange then refided. ‘The States 

| fhould be oppreffed on the account of confcience. All the army was intrenched near Borgerhont, a poft attacked with- 

| inhabitants, from*the age of 18 to 60, fhall be trained and out fuccefs by the duke of Parma, after a brifk ficirmith- 
difciplined to war. Peace and war {hall be declared by the ing of two hours between the armies La Noue, how- 
unanimous voice of all the provinces, other matters that con- ever, the general of the ftates army, not choofing to expoie 
cern the internal policy fhall be regulated by a majority. himfelf to continual alarms from the enemy’s cavalry, reti- 
The flates hall be held in the ufual conftitutional manner, red under the cannon of Antwerp. ea 
and-coinave fhall be deferred to future determination. F- On La Noue’s retreat, the duke of Parma invefted Mae- Maeftriche 
nally, the parties agree, that the interpretation of thefe arti- ftricht. The fiege began on the 8th of March, and conti: taken, and 
cles fhall remain in the States-general ; but in cafe of their nued without remiffion to the 29th of June. This defence the inhxbi- 
failing to decide, in the ftadtholder. was deemed very extraordinary, as the fortifications were in raat —- 

his alliance was fo univerfally approved, that in a fhort bad order, the garrifon flender, and the place but poorly ‘ 

time the cities of Ghent, Nimeguen, Arnheim, Leewarden, _ provided with the neceflaries of a fiege. One Sebaftian 
Venlo, Ypres, Antwerp, Bieda, Bruges, with feveral other Tappin, an engineer by profeffion, a Proteftant, and a brave 
towns, befides a great number of noblemen and perfons of and alert foldier, by his indefatigable vigilance raifed conti- 
ciftin@ion, embraced and figned the union. ‘Thus the foun- nual obftruétions to the duke’s approaches. The garrifon 
dation of a commonwealth was laid, but in a flu€tuating and had fuftained frequent affaults, and made divers bloody fal- 
uncertain ftate of affairs, when men were aétuated by dif- lies, by which they were fo much fatigued, that during a 
ferent paffions, views, and interefts; intimidated by the parley the town was furprifed and a great many foldiers were 
great ftrength of the Spanifh monarchy, and fupported put to the {word; but Tappin was faved by favour of the 

54 chiefly by a zealous adherence to liberty, and firm refolution duke of Parma, who gave {tri& orders that he fhould have 

nf coin to perifh in defence of freedom. The firft coin ftruck a‘ter quarter. For three days Maeftricht was a {cene of the ut- 

ruck by this alliance is expreffive of the fituation of the infant repu- mott defolation and horror, the Spanifh foldiers committing 

soe blic. Here was reprefented a fhip labouring amidft the every excefs and enormity, in defpite of all the endeavours 

nd. waves, unafiifted by fails or oars, with this motto, Incertum of the general to reftrain their licentioufnefs, and maintain 
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quo fata ferant. 


It was expeGted, that the important objeé of this alliance | 


would have attra@ed the attention of the Walloons, and in- 
deed of all the Catholic inhabitants of the Netherlands: it 


in fa@ did fo, but in a different manner from what was ima- 


ees) 1 


Uae a 


difcipline. With fuch diligence did the duke apply himfelf 
to this fiege, that, unable to fupport the fatigue, he was fei- 
zed with a fever, which had near proved fatal. His fitua- 
tion infpired the enemy with frefh courage. ‘They ventured 
to appear in the field; reduced Aloft, and fome other places 


United 


58 


of little confequence ; but could not prevent the lofs of Me- pipteffed 
nin taken by affault, though it was foon after retaken by “tuation of 
the prince of Orange. In Brabant the ftates likewife ob-the repud- 
tained fome advantages, thouzh of too unimportant a nature '* 


gined. The Walloons not only refufed to accede to the union, 

but they made the ftrongeft remonftrances to the 5tates- 

$5 general upon the danger, impropriety. and illeoality o! fuch 
stricues ofa confederacy. It appears from Strada and Bentivoglio, 


he ‘uke ofthat the duke of Parma wasat the bottom of their intrigues. 


‘arma. 


He ftimulated and prompted their meafures, infpiring them 
with a jealonfy of the Proteftant defigns on the Catholic re- 
ligion. Inthe end, he contracted an alliance with them ; 
and thereby confirmed by his own example the legality and 
neceflity of the union of Utrecht.. Immediately they began 
levying an army ; but {till kept up appearances with the 
confederated pr: vinces, though it was obvious that hoftilities 
muft foon ccmmence. To prevent the effufion of blood, 
the emperor, as mediator, fet on foot another negociation ; 
but Philip would allow no reafonable terms of accommoda- 
tion, and give no fecurity for liberty of religion. Inftead of 
granting equitable conditions, he laboured to detach the 
prince of Orange from the union; made him extraordinary 
propolals ; offered to reftore him to all his eftates, indemnt- 
fy his loffes, raife him to the height of power, and give him 
the firft place in his efteem and favour. But William was 
too wife to rely on the promifes of a king who had fhown 
himfelf perfdious. He determined to fhare the fate of the 
United Provinces, to fulfil his engagements, and the hope 
conceived of his conduct. 

While the prince of Orange was bufed in conciliating 
factions, forming alliances, and ftrengthening the union, 


to merit attention. The truth is, all the United Provinces 
were in a deplorable fituation; and their trifling {ucceffles 
were owing entirely to accident, or the duke of Parma’s ill- 
nefs. Several provinces contributed nothing to the common 
caufe; others furnifhed but a {mall proportion of the taxes 
agreed upon at the union. The army had large arrears due, 
and lived at difcretion; in a manner more oppreflive to the 
people than taxes to the amount of their regular pay. The 
people clamoured againft the fates; they threw the blame 
on the officers for relaxin in the point ot difcipline; and 
the officers recriminated, alleging, that the fault was in the 
ftates, who failed in performing their engaements to the 
army. All was in confufion; but as no perfon would ac- 
knowledge his error, there appeared little hopes o: amend- 
ment. Ina word, nothing befides the fame diftreis in the 
Spanifh army could have prevented the duke of Parma from 
reducing the revolted provinces to accept any terms he 
fhould think ft to prefcribe. He was equally in want of 


money ; and, his late treaty with the Walloons required that 
he fhould difmifs all his foreign troops in the fpace of fix 
weeks after the publication of the treaty. His tituation 
indeed was fo deplorable, that he requefted leave to refign 


his command, and retire with the foreign foldiers to Italy ; 


4Q2 but 


wen F 


United but the court-of Spain had too much confidence in his abi- 
Ppovincey. lity to entruft fo important a charge to another. In this 
'  ‘flate of, affairs the animofity of the parties remained, with- 
out the power of fhowing their refentment. The {tates were 
refolute, but unable to defend their liberties. Philip was de- 
termined, but too weak to be defpotic ; and both were obli- 
ged to content themfelves with publithing bitter remonf{tran- 

ces againft each other. 

At laft the prince of Orange renewed the treaty with the 
duke of Anjou. The queen of England was again offered 
the fovereignty, but fhe declined it for political reafons. ‘The 
duke of Anjou was, however, oppofed by a great number of 
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{cription. He employed one Villiers, a Frenchman, to re- 
fute the edi&t; his anfwer was well received, and is recorded 
by hiftorians as a proof of the {pirit, the equity, the pru- 
dence, and the moderation of the prince. However, when 
it was propofed to the ftates for their opinion, with a requeft 
they would publith it in their own name, they declined it ; 
aflisning for a reafon, that it contained fome faéts too little 
known to be credited, and perhaps too mach acrimony and 
refentment againft a prince whofe power they ftill dread- 
ed. With thefe recriminations ended the tranfaGions of 
the year. 


6x 


The prince of Orange did not filently pafs over this pro- United 


Province 
, : 


The following year the ftates, after long deliberations at The statg 


the Hague, publithed an ediG, exclaudiny*king Philip from publicly € 
hae ’ ; clude Ph 
any fovereignty, rizht, or authority, over the Netherlands. lip from 


the Reformed, on account of the fhare his mother had in the 
horrid maflacre of the Proteftants at Paris. All arguments 
to remove their prejudices were in vain. Anjow was a Ro- 


man Catholic, and that alone was fufficient to render him 
deteftable. The prince of Orange urged the neceffity of 
receiving the prince. Theolo,ians and civilians allowed that 
it was lawful to have recourfe in extremity to a Papift, but 
the people contmued obftinate. ‘his determined the prince 
of Orange to have recourfe to the States-general, to whom 
he fent a long remonttrance, pointing out the caufes why the 


This writing appeared on the 26th of July 1581, 


extremely well drawn up; ftated in the ftronge manner the 
mutual privileges of the king and people; proved that the 
allegiance ot the latter was voided by the breach of contragt 
on the fide of the former; enumerated the oppreffive and 
tyrannical a&s of his government ; fet afide his authority 


under the fove. 
the title of The Abdication of Philip king of Spain. Tt wasregnty. 


confederacy did not produce the intended effet; and ex- 
horting them to re-confider the affair refpeGting the duke” 
of Anjou. In confequence, the States-generab referred the 
prince’s remonttrances to the provincial {tates and cities ; 
and after lonw deliberations, and warm debates, it was at 
length determined, in 1380, to call mm the duke of Anjou, 
Duke of as the only refource in fo great a calamity. Accordinyly 


for the moft cogent reafons; forbad money to be coined in 

his name ; and took every other ftep towards independence: 

Tt was in vain for Philip to remonftrate: he knew the ftates 

were. to be convinced only by the fword; to this therefore 6, _ 
he appealed. ‘The duke of Parma blocked up Cambray fo Cambray 
clofely, that the garrifen was reduced to the extremity of "elleved 


living upon horfes, dogs, and eats; though they ftill refufed Asics 


Anjou cho-the year began with a folemn treaty, whereby the United 
ea Provinces renounced their allegiance to Philip, and ackrow- 

ledved Francis Hercules de Valois, duke of Alensgon and 
Anjou, for their fovereign. ‘The treaty confifted of 27 ar- 
ticles, of which this we have mentioned was the chief. De- 
puties were fent to the duke of Anjou, to explain the arti- 
cles, and congratulate him on his acceffion. As to the arch- 
duke Matthias, finding himfelf unfepported by the emperor, 
the empire, and the numerous friends whom he expected 
would have joined him on his elevation, he expreffed no re- 
fentment at the condu& of the provinces, which with great 
moderation he attributed to neceffity. He only demanded 
to know their intention with refpecé to his own perfon; and 
the flates made their apslogy, by reprefentiny the fituation 
of their affairs, affuring him of their eteem, permitting him 
to refide in the Netherlands as long as be thought conveni- 
ent, and hizhly applauding the prudence and equity of his 
condué during his adminiftration. As to the provinces of 
Holland and Zealand, they were left wholly in the hands of 
the prince of Orange, whofe power as ftadtholder was in no 
refpect limited by the duke’s fovereignty. After all, Gro- 
tius affirms, that the duke’s authority was merely nominal, 
that the real power devolved on the prince of Orange, 
whoie name, however, was ufed in all public acts only in a 
fubaltern c2pacity.. It was apparent indeed to the French, 
that William concealed ambitious views under the cloak of 
patriotifm ; but it was not convenient to difcover their fen-: 
timents. 

When the king of Spain was informed of this. open de. 
fection of the Provinces, he attributed the whole to the 
prince of Orange, and proceeded dire&tly to proferibe him; 
he conifeated his eftate, upbraided him with ingratitude, 
and attempted to ftain his charaGer with ignominy. He 
even promiled a reward of 25,000crowns tu whoever fhould 
bring him the prince of Oranoe dead or alive ;. the fame to 
his hetrs, in cafe the perfon perifhed in the enterprifle; and 
he declared all thofe profcribed, their eftares con‘ {cated, their 
honours and dignities abolifhed, who adhered to William a 
moath after the publication of tis edi. 
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to capitulate, in hopes of being fuccoured. At length the 
duke of Anjou affembled a body of 10,000 foot and 4000 
horfe, and approsched Cambray. ‘The vifcount de Turenne 
and count Voulandois undertook to force themfelves with 
a body of men into the town ; but they were furrounded 
and taken prifoners by the Spaniards. This difappoint. 
ment did not difcourage the duke of Anjou; he ftill preffed 
forward with intention to attack the Spanifh lines: but the 
duke of Parma, not caring to hazard a battle, deferted his 
works, and retired to: Bouchain. As foon as the duke of 
Anjou entered the city, he took an oath to govern it agrees 
able to its ancient laws, and to preferve the citizens im the 
full pofieffion of all. its liberties. He was now prefled by 
the fates and the prince of Orange to’mareh dir ectly imto 
Flanders: he endeavoured to comply ; but: his army, come 
pofed chiefly of volunteers, was fo weakened by defertion 
that the delign was laid afide. 

It was about this time that the duke of Ainjou refumed 
the notion of addrefling Elizabeth queen of England. Not 
deterred by the ill fuecefs of his former negociation, he de- 
termined upon. a voyage to England ; an excurfion which 
proved equally unfuccefsful. to himfelf and unfortunate to 
the United Provinces, as during his abfence the duke of 
Parma made himfelf matter of Tournay, which concluded 
the tranfactions of this campaign. 
entertained, led into a perfuafion that all would fueceed ac: 
cording to his with, and at length tired out with tedious 
expectation. In his abfence, St Guilan was reduced by 
the prince of Efpinoi. This general dire&ted his march tos 
wards Dunkirk, with intention to joi the French forces. 
The duke of Parma, whovhad notice of his: motion, repaired 
to feize the opportunity of invefting Tournay. He bes 
gan his approaches, and: was vigoroufly received by that par: 
rifon, infpirited by the courage of the princets: Maria: d’ Ef. 
pinoi, niece of the count Horn fo cruelly beheaded by the 
duke d’Alva. The town was ftormed in breach by the 
duke of Parma, who fapported the affailants in perfon, res 
ceived a wound, and had theumortification to fee his Spa- 
niards thrown headlong from the walls. The duke of Ans 
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jou repeatedly promifed fuccours; but either forgot, or 
could not perform his engagements: the latter indeed is 
‘the moft probable ; as he was certainly a dupe to the fupe- 
rior policy of Elizabeth, who had not yet declared openly 
in favour of the States. In the end, defpairing of relief, 
haraffed with perpetual watching, and weakened by loffes, 
the garrifon capitulated on the 29th of November. ‘I'he 
conditious were honourable ; and the princefs @Efpinoi was 
treated with particular marks of diftin@ion by the duke of 
Parma, who highly efteemed the heroic qualities of this 
amazon. ‘This advantage was fucceeded by another, ob- 
tained by the Spanifh general Verdugo, over the confede- 
rate army in T'riefland, commanded by general Norris and 
William Lewis of Naflau, a young prince of great expecta- 
tion. It appears from the Spanifh account, that Norris 
was attacked in a defile, where he could not diaw but his 
troops in battalia ; and that he was put in confufion, and 
defeated with great lofs. On the other hand, the Dutch 
writers allege, that he attacked the enemy ; but being in- 
ferior to them in cavalry, retreated in good order, with 
fearce any lofs. 

The year 1582 began with a fpeGtacle very unufual in 
the Netherlands, the public entry of a fovereign elected by 
the people. ‘The duke ot Anjou fetting fail from England 
on the 8th day of February, arrived on the roth at Flufh- 
ing, where he was reeeived by the princes of Orange and 
@’Efpinoi./ Next day they fet out for Antwerp with a 
magnificent retinue, and'went up the Scheld attended by 
50 barges. His reception at Antwerp was {plendid beyond 
any thing ever feen in the provinces; they even exceeded 
the preparations made for Philip himfelf on his being ap- 
pointed to the government in the Netherlands by Charles V. 
his father. A theatre was ereéted before the walls of the 
citadel, in which was placed a chair of ftate, covered with 
eloth of gold. There the duke was feated, and the con- 
ditions were read to him, upon which he was received as 
duke of Brabant. When he had {worn to obferve the ar- 
ticles, he was clothed with the ducal robe, and his head a- 
dorned with the ducal coronet by the prince of Orange; 
who faid, “I will pin it in fuch a manner that it will not 
be eafily fhaken:” an expreflion which at that. time was 
teken for a happy omen, though it foor proved fallacious. 

While the ftates of Brabant were employed in feftivity 
and mirth, a Bitcayan merchant, named Gafper Anafira, 
had contrived a projeé&t to redeem his fhattered fortune by 
the death of the prince of Orange: He corrupted one of 
his domettics, by the promife of half the reward, to ftrike 
the blow. The affaffin entered the citadel; and as the 
prince was paffing after dinner into another rooma, difeharced 
a piftol, and dangeroufly wounded him behind the ear. The 
prince was ftunned with the force of the ball, and before he 
recovered the aflaflin was killed by his attendants ; which 
prevented for a time the abfolute difcovery of the plot, 
though it afterwards appeared from circumftances: It was: 
traced that. he had confeffed the fecret to a Dominican 
named Antonio Funmermon, receiving from the wicked prieft 
abfelution, and a promife of eternal reward. 'Tunmermon 
was hanged, drawn, and quartered, his limbs being fixed 


upon the walls of Antwerp. But though for this time the- 


prince efcaped the danger, he was in 1584 affaflinated at 
Delft, by one Balthazar Gerrard or Guion, a perfon who 
had before ferved his highnefs with fidelity and zeal. He 
was at that very time employed by the prince to carry let- 
ters into France, and had received money to bear his: ex. 
pences, with which he purchafed piftols: to: murder his bene- 
factor. At the criminal’s examination; it appeared that he 
had long meditated: this bloody aétion, and was confirmed 
in his refolution by the Jefuite and Catholic priefts; he even 
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affirmed on the rack, that the duke of Parma was privy to 
the delign, who promifed he fhould have the reward: upon 
the whole, Gerrard feems to have been an enthufiaft, and ~ 
his crime the refult rather of infanity, than of any concerted 
fcheme, or malicious intention. His punifhment, however, 
regarded only the action: it was cruel beyond meafure, 
fhocking to humanity, and a ftriking inftance of the vehe- 
ment party-fpirit of the times; not of the juttice of the 
judges, or the attachment of the people to the prince of 
Orange. 

The United Provinces were now in-a moft deplorable fi« 
tuation. ‘I'he duke of Anjou had been totally unable to 
refit the duke of Parma, in confequence of which many 
towns had been taken ; and in other refpeéts the ftates had 
fuftained immenfe loffes. The duke of Anjou, chagrined 
and difappointed, had retired to Franee, where he died. 
But above all, the lofs of the prince of Orange feemed to 
give the finifhing ftroke to the affairs of the ftates; and 
confufien ad anarchy now reigned im their councils. The 
provinces of Zealand and Holland afone endeavoured to re- 


pair the lofs, and fhow their gratitude to William by eleét- Prince 


ing his fon Maurice their ftadtholder and captain-general \" 
by fea and land, 
of age; but appeared im every refpeét worthy of the high . - 
dignity which had been conferred upon him. The firft ttep 
taken by the confederates was a folemn renewal of the treaty 
of Utrecht ; after which the moft vigorous preparations 
were made for the defence of the country. 


Antwerp; which ftruck the fates with fuch terror, that 
they again offered the fovereignty to queen Elizabeth. Thig 
was once more refufed ; though that princefs engaged, by 
a new treaty, to affift the {tates beth with men and money. 
An army was accordingly fent into the Netherlands under 
the command of the earl of Leicefter: but it does not ap- 
pear that this was of any, effentiak fervice to the caufe ; for 
the condué& of that general was fo exceedingly improper, . 
that he was not only baffled in every military enterprife,, 
but drew upon himfelf a general odium. It is: very pro- 
bable indeed that the States could not long have fupported : 
themfelves in fuch cireumftances, had not Philip: rathly en- 
gaged in a war with England, with whofe naval power he 
could fearee be enabled to cope by any fuperiority in num- 


bers whatever, ‘Phe defeat of the Spani( armada in 1588* * See 
gave fuch a blow to the power of that nation, as totally Exglandy. 
difabled them from carrying on the war in the Netherlands," 317° 


Initead of fending the proper affrtance to the duke of Par- 
ma, that general received orders to haften to the aid of the 


duke of Mayenee, who had been defeated by Henry IV. 


‘The duke was obliged.to comply with this order, though puke of 
he was fenfible the lofs of the United Provinces. mut: be Parma 
the confequence. Prince Maurice now carried every thing obliged to” 
before him; and. by the endof the year r5g1, the Dutch ™O"e 


. wards 
feeured by france. 


faw' their frontiers: extended, the whole country 
rivers and covered by. tortified towns, with the greateft pro- 
bability of driving the Spaniards out. of Friefland in another 
campaign. 

‘Lhe remainder of the hiftory of this war is only a detail: 
of the Sparith leffes and: mistortunes,. which now enfued.. 
Their affairs were at lait totally ruined by a decifive victory, 
gained by prince Maurice, in the year 1600, over the arch-- 
duke Albert, who had been appointed the Spanifh gover-- 
nét of the, Netherlands. . King Philip IF. died in 1598,. 
leaving the affairs of his kingdom im the moft dittreffed ft» 
tuation ; notwithftanding which, his: fucceffor’ Philip ITl.. 
was too haughty to confent to peace, or allow that the 
States: were: free, though he was plainly unable to keep: 

: them: 


Provinces 


Maurice was at that time only 18 years padtholiers 


But before any Succefs of 
thing of confequence could be done, the duke of Parma had aoe Spay 
reduced Lifkenthouk, Dendermonde, Vilvorde, Ghent, and **¢* 
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them in fubjection., At lat, in 1606, the courts of Ma- 
drid and Bruffels began to think of peace in good earnett. 
In 1607 a fufpenfion of hoftilities took place, and in 1609 
a treaty was concluded. In the firft article of the treaty, 
the archduke, in his own and the king of Spain’s name, ac- 
knowledged the United Provinces, and renounced all claim 
to fovereignty over them, but in fuch general terms as would 
admit of altercation. Inthe fecond, a truce for 12 years, by 
fea and land, through all the dominions of both parties, was 
concluded. By the third article, the parties were to remain 
in poffeffion of what they now held, without ceflion or ex- 
chanee. Iu the fourth, a general amnefty was ftipulated, 
and full freedom of trade by fea and land to each others 
dominions granted. ‘This neceffarily implied a ceflation of 
hoftilities in the Indies; however, great debates afterwards 
arofe upon this account. Spain obferving the rapid pro- 
grefs of the Hollanders in the India trade, apprehended 
they would foon become too powertul in that quarter ; and 
the Durch were willing to maintain the advantage of their 
fuperiority. Both, for this reafon, difputed the article ; 
yet it could not be fet afide without deftroying the whole 
treaty, and the fruits of all their laboured conferences. The 
fifth article regulated the imports, and the duties to be paid 
by the fubjeéts of the archduke and the States, trading to 
each others dominions, which were to be on the fame foot- 
ing with thofe of other nations. fhe archduke ufed his 
utmoft endeavours to have the duties at Lillo, on the Scheld, 


-abolifhed, atid the commerce of Antwerp reftored to its ior- 


mer grandeur; but this was fo diametrically oppofite to the 
intereft of the Hollanders, that it was impoffible it fhould 
ever take place. The fixth and feventh articles likewife re- 
garded commercial affairs. But it would be unneceflary to 
dwell on particulars. Sufficient is it, that the truce was mu- 
tually beneficial, Spain being no longer in condition to fup- 
port the war, and the Hollanders havin» obtained the end of 
all their defperate refiftance and invincible perfeverance in the 
caufe of liberty. Philip of Naffau, by the truce, entered into 
poffeffion of all his paternal eftates in the Spanifh Nether- 
lands and Burzundy ; while the States rewarded the faith- 
ful fervices of Maurice with a penfion of 25,000 florins, to 
be paid annually out of the public treafury, befides an ap- 
pointment of 60,020 francs as governor-general. Penfions 
were likewife fettled on the other princes of the houle ot 
Naffau : all were gratified in a manner that demonttrated 
the high fenfe the republic had of their merit, though they 
might poffibly be difappoisted in their great cefign of raifing 
prince Maurice to the fovereign authority. 

No fooner were the Dutch freed from this extreme dan- 
ger, and felt the bleffings of liberty, than diffentions among 
themfelves took place. The difputes betwixt the Armini- 
ans and Calvinifts produced violent difturbances, which fre- 


~ quently ended in the perfecution of the former. In 1621 
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War re- 
newed. 


war was renewed with Spain; and it may be remarked, that 
durine the whole courfe of it, the fubjeéts of the republic 
traded to the Spanifh ports, as if there had been an entire 


. friendfhip {ubfifting between the two nations. It -was no 


uncommon practice with them to fupply towns with pro- 
vifion that were befieged by their own armies; and to fur- 
nifh the enemy with ammunition and other neceflaries, with- 
out which they could not carry en the war. | heir motive 
and apology fo: this conduét was, that thus they kept in 
their own hands the profits by which other nations would 
be enriched. By fteadily purfuing this line of condu@, 
making as many prizes as they could by force, and at the 
fame time makinz as much profit of their enemies as could 
be obtained by a lucrative trade, it is no wonder that the 
republic fhould fiourifh, and rival in wealch the greate!t na- 
tions of Europe. In 1628 the Spaniards met with a dread- 


¢ f ‘ ; t 
ful blow by the capture of their flota from Mexico. ‘This was. Unit 


the greatett prize the Hollanders had ever met with; being Provitd 


valued at no lefs than 15,000,000 livres. From this time 7) 
the Spaniards were everywhere defeated and bafiled in almoft spanifty 


every enterprize they undertook; nevertlielefs, they carried ta takeg 


on the war, with an obftinacy hardly to be matched, for 20 

i 7% 
years longer. At laft, in 1648, a treaty was concluded, by Peace 
which his Catholic Majefty renounced all right and fove-cluded. 
reisnty over the Lerds the States-general of the United 
Provinces, who were henceforth declared a free and inde- 
pendent republic, and that both fides fhould remain in the 


unmolefted poffeffion of what they held feverally at the fign- 


ing ot the treaty. 
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From this time to the year 1670 we meet with nothing loud h 
very remarkable in the hiitory of the United Provinces. fate | 
By invariably purfuing the maxims of prudence, induf. publ 
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try, and frugality, the republic had attained the higheft 
pitch of grandeur. Amfterdam was become the emporium 
of Europe, and the richeft city in the univerfe. Holland 
alone contained 3,000,000 of fouls, and all the other pro- 
vinces were proportionably populous. ‘The States difpatch- 
ed mminifters and confuls to China, Siam, and Bengal, to the 
Great Mogul, the king of Perfia, the khan of. J artary, 
the Grand Signior, the czar of Mufcovy, and the princes of 
Africa. They were confidered as an important weight in 
the feale of Europe, and no treaty was concluded without 
their ambaffadors. ‘Che triple alliance with England and 
Sweden, into which they had entered, gave Louis futpicion 
that they propofed to fet bounds to his ambition, and clip 
thofe bold: pinions which had fo fwiftly conveyed his con- - ,, 
quefts over the Low Countries. Wan Beuningen’s into- che 
lence, in comparing himfelf to Jothua fopping the courfe tne wa 
of the fun, which was the French kinz’s device, highly vith 
difgufted his majefty ; who was fhocked at the prefumption ee 
and pride of a republic juft ftarted out of obicurity, and 
gained, in the {pace of a century, from the ocean. But 
what was ftill more alarming to Louis, was the probability 
that the Dutch would ruin the manufaétures of France, 
and his new eftablifhed commerce of the Indies. His jea- 
loufy difcovered itfelf in divers inftances ; and the pentioner 
De Witt, who at that time had the leading of affairs, his 
brother, and his party, did all in their power to remove 
thefe prejudices; but the unhappy differences which then 
prevailed in the United Provinces fruftrated all their en- 
deavours. 

Louis now fought every opportunity of breaking with 
the Dutch; lefs perhaps from any dread of their power, 
or ability to injure him, than with a view to enlarge his 
dominions by the entire conqueft of the Low Countries. 
He knew that the whole ftrength of the republic confified 
in her marine; that her frontier was weak, her provinces 
divided, and the chief power in the hands of men.invete- 
rately fet againft the tamily of Orange, the ancient captains 
of the republic. His firft attempt was to diflolve the tri- 
ple alliance, and difenzaze from it Charles IT. king of Eng- 
land. In this bufinefs the duchefs of Orleans was employed: Tredl 
fhe went to England under pretence of viliting the king yen 
her brother; and her negociation was fuccefsful. In thekings 
mean time Louis poffeffed himfelf of Lorrain, under pre- ~ ane 
tence that duke Charles was forming alliances in the empire Engi” 
again{t France. 

The following year was {pent in negociations with the 
emperor, Spain, and Sweden, with the electors of Cologne 
and Brandenburg, with the bifhop otf Munfer, and other 
fpiricual and German princes. The defizn of Louis was 
t prevent their acceding to the triple alliance; trom which ~ 
he had already weaned one power, the molt confiderable of 
the whole. ‘Ihe bifhop of Munfter beheld with gucci 
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the growing power of the United Provinces: he pretended 
that they-had made feveral attempts upon the counties of 
Stirum, Culemberg, Bentheim, and Eaft Friefland; that they 
had feized on Ravenftein on the Meufe, and feveral other 
places belonging to his bifhopric. In his own defence he 
concluded a treaty with France, and prevailed on the elector 
of Cologne to follow his example. _ By figning a treaty 
with thefe two princes, the king opened a way to Holland 
by the Meufe and the Rhine; he eftablifhed by this means 
places of arms and magazines in a country diftant from his 
own dominions, and fecured a retreat in cafe his enterprife 
proved abortive. With refpeét to the emperor, every ar- 
tifice was ufed to keep him neutral; and indeed his own 
inclinations co-operated but little in favour of the Dutch, 
whom he regarded as fubjeéts revolted from the princes of 
his family, and in poffeffion of feveral places belonging to 
the empire. In Sweden, Louis’s negociations were equally 
fuccefsful ; for here he prevailed fo far with Charles XI. as 
to obtain a ftipulation, that if the emperor, or any of the 
princes of the empire, joined their forces to the Dutch, a 
Swedifh army fhould march into the very heart of Germany 
and join the French, in order to force thofe princes to ob- 
ferve the treaty of Weftphalia. 

Of all the Germanic body, the eleGtor of Brandenburgh 
alone interefled himfelf for the fafety of the States-general. 
‘the peace of Weftphalia had prevented this enterprifing 
prince from extending his dominions in Germany, and re- 
taking Pomerania from the Swedes. He had long afpired 
at the ftadtholderfhip of Holland; and though that office 
had been for fix years fuppreffed, yet he flattered himfelf, 
that in‘cafe of a war he might obtain it, perpetuate it in 
his family, and in time reduce Holland by dint of force, 
intrigue, and ftratazem. With this view, he rejected the 


‘propofals of feveral princes of the empire, and even thofe 


of France, endeavouring by every poffible method to infi- 
nuate himfelf into the friendfhip and confidence of the States. 
In the end he concluded a treaty with them, whereby it 
was ftipulated that he fhovld affift the republic with 25,000 
men. Beverning, the Dutch ambaflador at Madrid, dif- 
concerted all the fchemes of France at that court, and en- 
gaged the queen of Spain to furnifh money and troops for 
the defence of the United Provinces. ‘Thus was the face 
of Europe wholly changed. France and England, who had 
contributed largely to the raifing and aggrandizing the re- 
public, were now incited to deflroy her; while Spain, which 
for an age had been endeavouring to fupprefs her, was arm- 
ing for her fupport. Pierre de Groot, the Dutch minifter 
at the Hague, was employed to penetrate into Louis’s de- 
figns ; he gave his contftituents netice that he forefaw a ter- 
rible ftorm ready to fall upon them, which they might never- 
thelefs break by feafonable fubmiffions and proper acknow- 
ledgments. Upon this the States wrote to the king, endea- 
vouring to appeafe his wrath; but finding him inexorable, 
they prepared for receiving him, and provided for the fecu- 
rity of their provinces. But the long peace the republic 
had enjoyed deftroyed her ftanding forces, and little confi- 
dence could be repofed in her new levied foldiers. 

As foon as matters were ripe for execution, Louis or- 
dered an army of 100,000 men to file off towards the Rhine. 
Before the opening of the campaign, and previous to his 
declaration of war, he divided his army into four columns ; 
commanding one in perfon, with the marfhal Turenne under 
him. Another was led by the prince of Conde, affifted by 
the marfhals Humieres and Bellefonds; the third was head- 
ed by Crequi; and the fourth marched to Weftphalia under 
the conduét of the duke of Luxemburgh, to join the bifhop 
of Munfter. As the marfhals Crequi, Bellefonds, and Hu- 
mieres, refufed to receive orders from Turenne, they were 
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banifhed ; but after fix months exile, were recalled, at the 
infance of the whole body of marfhals in France, upon their 
making proper fubmiffions. he 

Such an army drawing towards their frontiers could not 
but terrify the Dutch, now torn with civil faGtions. ‘The 
partifans of the Orange family were for abolifhing the per- 
petual edi&, and raifing William III. to the dignity en- 
joyed by his predeceflors ; but the De Witt faction oppofed 
him violently, though they could not prevent the young 
prince from being chofen captain-general and high admiral. 
Many perfons hoped that William’s new dignity would in- 
cline his uncle Charles II. to return to the triple alliance : 
but that hope was fruftrated by the condué& of his majefty ; 
who, in conjun@ion with the moft Chriftian king, declared 
war againft the States-general on the 7th day of April. 
A month after, the eleétor of Cologne and bifhop of Mun- 
{ter followed the example of the two kings. ‘The Dutch 
put themfelves in the beft pofture of defence that circum- 
{tances would admit. Maeftricht was ftrongly garrifoned ; 
the prince of Orange had affembled an army of 25,000 
men, with which he advanced to the banks of the Iffel,. 
and the Dutch fleet cruifed off the mouth of the Thames 
to prevent the junétion of the naval forces of England and’ 
France, which amounted to 150 fhips. All Europe watch- 
ed the firft motions of two powerful kings, feconded by the 
beft generals of the age. 

His moft Chriftian majefty joined his army at Charleroy. 
It was compofed of 23 companies of gens d’armes, life- 
guards, mufqueteers, and light-horfe, two regiments of the 
French and Swifs guards, 14 regiments of foreign infantry, 
and 6o regiments of light horfe or dragoons, comprifing in 
all an army of 110,000 fighting men, under the command 
of marfhal Turenne as captain-general. Holland could only 
be attacked by the Rhine or the Meufe ; and the generals 
and minifters differed by which of thefe inlets they were to 
make the firft impreffions. At laft, after feveral delibera- 
tions, it was determined to make both attacks at the fame 
time, in order the more to difconcert their councils. It is 
probable that Turenne always oppofed the fiege of Maef- 
tricht ; for we find him immediately after the turrender of 
Mafeik ftrongly diffuading the king from that enterprize, 
in oppo&tion to the fentiments of the prince of Conde. At 
laft he prevailed; and it was refolved in council-to advance 
towards the Rhine, and befiege at the fame time the towns 
of Rhinberg, Veffel, Orfoi, and Burick. Thefe places were 
all well fortified, and deemed the keys of Holland; how- 
ever, the Dutch did not appear difturbed at their being in- 
vetted, as they were only under the protection, and did not 
immediately belong to, the United Provinces. They were 
befides in hopes that any attempts upon the territory of 
Cleves would haften the preparations of the ele¢tor of Bran- 
denburgh, and even rouze the emperor into a fenfe of the 
danger he was in from the vaft deligns of Louis. Nothin 
could oppofe armies fo well appointed, led by generals fo 
fkilful and fo experienced. ‘The four towns furrendered 
within a few days of each other; and Rhinberg, that held 
out longeft, opened its gates on the feventh of June. A. 
few daysafter, the town and fort of Khees, and the town of 
Emerick, furrendered ; upon- which the king refolved to 
pafs the Rhine by a ford, over which. the cavalry were to 
{wim, ‘i'his bold enterprife was projected and conducted 
by Conde; who, in the face of two regiments of foot, 
and feveral fquadrons of horfe, under general Wartz, ins 
trenched on the oppofite fide, effe€ted the paffage, in the 
fame order, and with es much regularity, as°if he bad. 
marched his troops on dry land. The enemy made a ftout 
refiftance ; but were driven from their poft, after having 
killed the duke de Longueville on the. {pot, and wounded 
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‘trefles yielded to the fortune of his majefty’s arms, 
‘reduction of Betau, the moft fruitful country of the United 
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the prince of Conde, which difabled him for fome time from 
attending the feryice, and obliged him to reign the com- 


mand ot his army to Turenne. 


It is almoft incredible with what rapidity towns and for- 
The 


‘Provinces, and the furrender of Tolhus fort, obliged the 
prince of Orange to abandon the Iffel, left he thould be 
‘attacked in the rear, and to retire to the very heart of the 
‘country, as far as Rhenen, in the province of Utrecht. 
By this means the town of Arnheim, the forts of Knot- 
femborough, Voorn, St André, and Shenck, this laft, the 
ftrongedt im the Netherlands (having coft the great Henry 
Frederic prince of Orange a feven months fiege), with a 
variety of other forts and towns, furrendered as foon as 


fummoned ; and at laft Nimeguen, a town ftrong from the 


nature of the works and fortifications, and garrifoned by 
‘S000 fighting men, including the inhabitants, was invelted. 
A\fter the citizeus had for eight days exhibited fignal proofs 
of courage in defence of their liberties, they were forced to 
yield to the fuperior fill of Turenne. 

In the mean time the bifhop of Munfter and ele&tor of 
‘Cologne, having joined that body of troops under the com- 
mand of the duke of Luxemburgh, the united army entered 
‘the province of Overyffel, and by dint of cruelty, and ter- 
ror which the duke f{pread, reduced the towns as foon as 
he appeared before them. Animated by that implacable 
rage that conftantly attends religious wars, the two prelates 
obliged the duke to exert a feverity, by na means {uited to 
his nature, againft heretics and the rebellious fubjects of 
the houfe of Auftria. Next the king’s forces penetrated 
into the province of Utrecht, where their conquefts went 
on wit’ the fame rapidity, and put the capital of the pro- 
To retard its fate, the Dutch 
could imagine no other expedient than opening their fluices, 
and overflowing the country. The other towns followed 
the example of Utrecht ; and Holland, Brabant, and Dutch 
Flanders, was one vaft lake, the towns rifing like iflands in 
the midft of the waters. Ferther to ftem the torrent of 
Louis’s conquefts, the people were perfuaded the only bar- 
rier was to lodge the fupreme power in the hands of the 
prince of Orange. ‘They accordingly obliged the ftates of 
Holland and Weft Friefland to unite the dignity of ftadt- 
holder to thofe of captain.general and high-admiral, with 
which the prince was already invelled. ‘They likewife fent 
remonf{trances fo pathetic to the king of England, that 
Charles, moved with the fituation of the republic, and jea- 
lous of the defigus of Louis, difpatched the duke of Buck- 
ingham and earl of Arlington into Holland, to quiet the 
fears of the Dutch, and infift upon the kinz’s penetrating 
no farther into Holland. In cafe of Louis’s refulal, Charles 
declared he would break the alliance; as he perceived 
that, inftead of fecuring Zealand to the Englifh, agrecable 
to the treaty, the defigns of France were to unite the whole 
republic to their own monarchy. His moft Chriftian ma- 
jefty had in fa& no great regard to the menaces of his ally : 
but as perfifting obftinately to advance into a country which 
the inundation rendered impaffable, might terminate in the 
ruin of all his tchemes, he feemed, out of compliment to 
the king of England, to liften to terms of accommodation ; 
which, after all his victories, could not fail of proving ad- 
vantageous. In the {pace of three months he had conquered 
the provinces of Guelderland, Overyffel, and Utrecht, taken 
about 50 towns and forts, and made 24,000 prifoners. 
Conde and Curenne adviled his mejefty to fend the pri- 
foners to work upon the canal of Languedoc, and to leave 
all the places that were not effential to the prefervation of 
his conguelts; the minifter Louvois was of a different opi- 


[ 680 ] 


UN 


nion, and his fentiments determined the king, The pri. Unit 


foners were veleafed for a trifling ranfom, and the king’s Proving 


army totally reduced and exhauited by the continual drains 
made to garrifon the conquered places. 
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A negeciation was fet on foot at Boxtel, near Bois-le- Unfucee 


duc, whither the king, attended by the Englith ambaffadors ae 


and the Dutch deputies, repaired: but the terms required - 
of the republic were fo hard, that they were rejeted with 
difdain by the Dutch; who, animated by their ftadtholder, 
refolved to wait a change of fortune in the midft of the 
waters. ‘Ihey ufed every expedient to roufe the princes 
of Germany in their defence; and fo fuccefsfully, that the 
elector of Brandenburg, the nearef and moft interefled 
prince, prepared to take the field, The undaunted courage, 
the vigilance, the public fpirit of the prince of Orange, 
gained him the entire confidence and affeGion of the repub- 
lic; and excited their refentment again{t the two brothers 


De Witts, his implacable enemies, whom they accufed of ~ 


receiving penfions from Louis. ‘The fuggeftion was falfe ; 
but poffibly their love of liberty, and jealouly of the houfe 
ot Orange, had carried thofe two great, politicians too far in 
their pacific meafures and complaifance to the power of the 
French monarch. The penfionary was attacked in the 
{treet by the populace; but-by his perfonal bravery broke 
through the crowd, and faved his life, though covered with 
wounds. Soon after the fedition broke out a‘refh, and the 
partifans of the houfe of Orange again ftirred up the ani- 
mofity of the republic againft the De Witts. Several crimes 
were laid to the penfioner’s charge, but he cleared himfelf. 
Suborned witneffes acculed his brother of an attempt to poi- 
fon the prince of Orange. 

treated with great barbarity. 
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Cornelius was imprifoned and The De 
While he was under the tor- Witts 


ture, he fung that ode of Horace, Fu/lum et tenacem propofiti ell 


virum. Fis brother took him out of prifon after fentence 
of banifhment was pronounced ; the tumult rofe high, and 
both the De Witts were cruelly torn in pieces in che ftreets. 
William of Orange feemed touched at this terrible facrifice; 
he made the penfionary’s eulogium, and ordered the mur- 
derers to be profecuted ; however, the clemency he fhowed 
them, the advantages he obgained by the maflacre, and the 
animofity he bore the De Witts, convinced all men that he 
countenanced the murder. 

William of Orange, in the mean time, daily ingratiated 
himfelf more. He gave up his whole fortune for the fafety 
of the ftate ; and exerted himlelf with fuch prudence and 
ability, that all Europe bean to unite againft the two kings 
by the month of July. Every prince in Germany was. in 
motion to fuccour the Dutch. The emperor, the king of 
Denmark, the eleGtoy of Brandenburg, the duke of Brunf- 
wick Lunenburg, the landgrave of Hefle, immediately or- 
dered their troops to join ; feveral of the other princes were 
preparing to take the field. All were jealous, England be- 
gan to waver, and there was not a power in Europe: upon 
whom Louis XIV. could heartily rely. The army of Bran- 
denburg, commanded by the elector in perfon, and the for- 
ces of the empire under the tamous Montecuculi, joined near 
Heidelfheim, and compofed a body of 42,000 men. 
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Tur exploit 


renne, now appointed generaliflime of the king’s army on his Turenn 


majefty’s return to Paris, marched to oppofe the enemy’s paf- 
fing the Rhine. Tor three whole months were the eleétor 
and Montecuculi employed in abortive attempts.to effe& a 
paifage at Mentz, Coblentz, Strafburgh, and other places. 
This anfwered the purpofe of makmy a powerful diverfion 
in favour of the Dutch, though they could not accomplith 
their defign of joining the prince of Orange. After re- 
peated difappointments, the Lnperial army directed its march 
to Weltphalia ; and ‘Turenne followed, in order to keep the 
bifhop of Munfter fteady tohis engagements. For half the cam- 
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nowned general of the empire, at the head of an army near 
triple his flrength. He obliged them to go into winters 
quarters, in a country haraffed and exhaufted ; and confirm- 
ed the bifhop of Nunfter in the alliance of France, at the 
very time he was on terms with the emperor. He obli- 
ged the ele or of Brandenburg, who took the chief com- 
mand during Montecuculi’s illnefs, to abandon the liege of 
Werle; took Unna, Kamen, Altena, Berkembam, and feve« 
ral other towns and fortreffes. By continuing his opera- 
tions, he forced the elector cut of his winter- quarters again 
into the field, chafed him from poft to poft, until he obliged 
him to quit Weltphalia, repafs the Wefer, and retire with 
precipitation into the bifhopric of Hildefheim. After ta- 
king poffeffion of the ele€tor’s towns in Weftphalia, he pur- 
fued him into the bifhopric of Hildefheim ; and at length, 
by mere dint of fuperior eenius, forced him to feek fhelter in 
his hereditary dominions. All this was effected after Louvois 
had appointed the marthal’s army quarters in Alface and Lor- 
rain, amidft the rigours of a fevere winter, oppofed by a fu- 
périor enemy, by the artifices of Louvois, and feconded only 
by his own prudence, and the affetions of his troons, which 
he maintained in defiance all the difficulties, bardfhips, and 
dangers, they encountered. It was indeed {uppofed, that 
Montecuculi was prevented from giving Turenne battle by 
the remontftrances of prince Lobkowitz, the emperor’s am- 
baflador, influenced by the gold of Louis. Certain in- 
deed it is, that Montecuculi’s iJlnefs arofe from his chazrin 
at {eeing all his projects fruftrated by the untleady dilatory 
condud of the court of Vienna.  J.ouis’s nevotiations di- 
fturbed Europe no lefs than his arms. His tools and crea- 
Leopold could not be pre- 
vented from declaring in favour of Holland; but his mini- 
fers were bought off from feconding the emperor’s intentions. 
The whole Englith nation exclaimed againft the alliance of 
their king with France ; but Charles flood in need of French 
gold to fupply his extravagance and profliacy. The elec- 
tor of Bavaria had indeed been compelled by Louis to retire 
to his capital; but it was by dint of intrigue that he was 
forced. from his alliance with Holland, and conttrained to 
fiyn a peace svith France. 

While ‘T'urenne was thus employed on the Rhine, Conde 
having recovered of his wounds, returne? to the command of 
the arn:y in Holland. He befieged and took Maeftricht in 
13 days; Having repaired the fortifications, he’ propofed 
making himfelt mafter of feveral other towns; but the inun- 
dations everywhere ftopped his courfe. All his attempts to 
craw off the waters, were in vain ; and he was forced to.con- 
tent himfelf with preferving, without pretending to extend, 
the kiag’s conquetts. 

Whatever glory the king might have acquired by land, 
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paign, he, with a body of 16,000 men, baffled every: itrata- 
nce* oem of the elector and: Mentecuculi, the-latter the moft re- 


Ue wet 


and prevails. upon the emperor to at more. heartily. in fhe, United 
caufe of Elolland, and. defence of the liberties of Europe, © 1OViNtssa. 


The prince of Orange was reinforced by 10,009 Spaniards, 
fent to him: by the governor of the Low Countries, Philip. 
had concluded a treaty with the’ States at; the Hague, 
whereby he declared war againft France, enzazed the empe- 
ror to make a powerful diverfion on the Rhine, ftipulated 
not toaccept of peace. before the Dutch had retrieved all 
their loffes, and obtained from them a promife to liflen to 
no terms of accommodation before his Catholic majelty yas, 
reinftated in all his. poffeffions in the Low Countries, pre- 
vious to the peace of the Pyrenees, Montecuculi was. or- 
dered to advance with 30,000 men to Franconia; and [u-, 
renne, joining the troops of Cologne and Muntter,  paffed, 
the Main, and took poit in the eletorate of Mentz. The 
prince of Orange receiving no impediment from Conde, who 
was forced on accaqunt of the inandations to repais the, 
Meufe, thought this a proper time for a€tion, as the enemy: 
had no confiderable forces in the heart ofthe United Pro- 
vinces. He ordered fome troops to file off fecretly to Am. 
flerdam and Muyden; lined with infantry. the intrenchments, 
which fecured the paflave to Holland; and. to deceive ,the 
duke of Luxemburgh, who commanded. in Utrecht, fent 
fome forces by fea to attack Bommel. The duke, not pes 
netrating the prince’s defign, came to fuccour.the place $ 
and William, finding his fratagem fueceed, marched to 
Naerden, and with 25,000 men invefted and tock the place 
before the duke could provide for its fecurity. Upon this 


° 


{uccefs, the Dutch took couraze, fortune inclined in. their 
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Fortune 
declares as 


favour, and in a fhort time all the horrors of war were re-gainft the 
moved from the intcrior parts of the United Provinces toFrench., 


the Spanifh Netherlands. | Neither’ the’experience nor con- 
fummate addrefs of 'Turenne, the genius of Vauban, or the 
indefatigable vigilance of L.ouvois, could repair the error 
committed in ruining the army to garrifon the conquered 
towns. Even Conde’s fire feemed extinguifhed in the wa- 
ters with which the Dutch had drowned their céuntry. In- 
{tead of penetrating farther, he was obliged to retreat. Tu. 
renne could not prevent the junétion of Montecveuli and 
the prince of Orange, nor the lofs of Bonne. ‘This junc- 
tion, and the declaration of Spain, obliged the armies of 
France to abandon the three provinces with ftill more rapi- 
dity than they had conquered them. The triumphal arch 
at St Dennis was hardly erected as a monument of Louis’s 
victories, before the fruits of thofe viGtories were relinquifh- 
ed. In a word, the parliament of Enzland-would no long. 
er fuffer Charles to be tle mercenary tool of France; the 
late ill fuccefs cooled the elector of Cologne and the bithop 
of Munfter in their friendfhip ; and Louis, forfaken by all 
his allies, found himfelf under the neceffity of maintaining 
fingly a war againft the empire, Spain, and the United Pro- 
vinces. 


certain it is that the condu& of his admirals deferved equal 
praife with that of his generals. In little more than. 12 
months the French were taught the art of naval war. Before, 
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From that time the United Provinces have been diftin- State of the- 
guifhed among the European rations as a very confiderable republic to 
maritime and commercial power. Their conneGtion withthe prefent 


they fought fhip to, fhip; but underftood nothing of thofe 
evolutions by which whole fleets imitate the movements of 


armies. The duke of York, afterwards James II. invented — 


the method of giving all orders at fea by means of fignals: 
this and every other part of the art the French borrowed from 
the Enolifh ; and became fo apt fcholars, that they ventured 
to give battle to the Hollanders, the reat rivals of the Eng- 
lith on that‘element. *Their fleet, amounting to 40 fail, be- 
fides fire-fhips, joined to the Englith, gave battle three dif- 
ferent times to the Dutch. De Ruyter gained additional 
glory in thefe engacements; and D’Eftrees the French ad: 
miral gained the efleem of De Ruyter. 

In the mean time, Spain declares in favour of the Dutch; 
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Britain by 
ftadtholder of Holland became king of this ifland, brought 
ona much clofer conneétion between the two nations than had 
ever taken pl2ce before. By means of this conneétion, Wil- 
liam formed a plan.of humbling his great adverfary Louis 
XIV. who had fo lately brought his ‘country to the verge 
of ruin. For this purpofe he renewed the war. ig 16895 
and commanded the army in perfon. However, he was 


overmatched by the abilities of Luxemburg the French gee 


general; who oppoled him, and obliced -him to conclude a 
peace in 1697. His enmity to the French kine, however, 
was not yet extinguifhed. . [he remaining part of his life 
he employed in forming the moft powerful confederacy 
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the Revolution in 1688, when William ITI, °° 


United 
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againft that monarch ; and fo much was he wrapped in this 


Prosince:. project, that even in his dying moments it feemed to pre- 


* See Bri- 


vail over every other con@deration*. His meafures, however, - 


_ tein, v® 339, were adopted by his fucceffor Queen Anne ; and the French 


340. 


monarchy had nearly funk under the united efforts of the for- 
ces of Britain, Holland, and Germany, headed by the experi- 
enced generals Marlborough and Eugene. But at lat the 
whole plan was difconcerted by a revolution in the Britifh 


-miniftry ; the Dutch were difappointed in the moment of 


their expeétations, and obliged to confent to the peace of 
Utrecht, which left them expofed to the attempts of France 
as much as ever. A barrier compofed of a great number 


of fortified towns was indeed granted them 5 but barriers of 
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this kind are a flender defence azainft the modern improve- 
ments in war. In the war of 1739, thefe towns were taken 
one-after another by Marfhal Saxe, who thus revenyed the 
exploits of the duke of Marlborough ; while the Dutch and 
Britith army, commanded by the late duke of Cumberland, 
were driven from place to place, without being able to make 
one fuccefsful effort from the beginning of the war to the 
end of it. See Briratn, n° 342—429. 

It is probable that the bad fuccefs of this war cooled the 
affections of the Dutch towards Britain fo much, that ever 
fince they have aéted rather as concealed enemies than 
friends. In the war of 1755, their attachment to France 
was evident ; and in the laft, it proceeded to fuch an height, 
as to oblige the Britifh minifry to declare war againft them. 
The iffue of this war is ftill frefh in our memories. -\ fingle 
naval engagement was the only event of confequence that 
took place, and fhowed that both were formidable antago- 
nifts to each other. 4 

This war was undertaken in oppofition to the wifhes of 
the ftadtholder, who having been maintained in his preroga- 
tives chiefly by the powerful influence of Britain and Pruf- 
fia, could have no motive for makiny a rupture with the 
court of London. The fubfequent tranfaétions of the States- 
general have been related under other articles (fee Prussia 
and Revotution). Having deferted the grand alliance 
formed againtt the difturbers of the peace of Europe, and 
the office of the ftadtholder being abolithed, the Dutch re. 
public, under the name of an ally, is now in reality little 
better than a province, of France. The confequence of this 
alliance is what might have been expected. The Britifh 
government, obliged to attack its enemies wherever it might 
find them, commenced hoftilities againft the United Pro- 
vinces, 2nd in the compals of a very fhort period wrefted from 
them their moft valuable poffeffions Loth in the eaftern and 
yn the weftern world. ; 

The feven United Provinces being’in ereat part furround- 
ed by the fea, lying lew, and abourding in marfhes, have a 
damp and unwholetome air. Rains and fogs are frequent ; 
and the gout, feurvy, theumatifm, and agues, very common 
and difficult of cure. The effets of human induftry here 
are wonderful in the dykes and dams ereéted for defending 
the country againft the inundations of the fea, and in 
ditches, canals, mills, and fluices, for draining the marfhes. 


"The quantity of grain produced is not fufficient for home 


confumption; but the paftures in the marfhes are fo rich, 
that they can {pare a great deal of butter and cheefe for ex- 
portation. They have alfo a good breed of fheep, whofe 
wool is highly valued. There ia turf, madder, tobacco, fome 
fruit, and iron; but all the pit-coal and timber ufed in 
this country, and indeed moft of the neceflaries of lite, are 
imported. All the provinces either lie ypon, or communi- 
eate with, the North Sea, by means of that called the Zuy- 
der, or South Sea ; which was formed partly by the Rhine’s 
right branch, then increafed by the Vecht, which has now 
another outlet, overflowing the low fwampy grounds thro’ 
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which it paffed ; and partly by the fea, in the r3thcentury, Ubi 
breaking in, and overflowing a large tra&t of ground conti- Provi 


ow 


guous to that before laid under water by the Rhine. ‘I'he 
principal rivers are the Rhine, the Meufe, the Scheld, 
and the Vecht. ‘ihe firft is divided into feveral bran- 
ches, ene of which joins the Old Iffel, and after that falls 
into the Zuyder Sea; another named the Lec, at the vil- 
lare of Krimpen, mingles with the Meufe; a third, called 
the Crooked Rhine, is branched out at Leyden into canals, 
of which one runs into ihe lake of Haerlem, and another lofes 
itfelf in the fand hills between Catwyk on the Rhine, and 
Catwyk on the fea ; and a fomth, called the Wea/, falls into 
the Meufe over-againit Workum. ‘The Meufe, after dividing 
itfelf into two branches, and egain uniting thefe, falls into 
the North Sea below Rotterdam. The Scheld below Ant- 
werp divides itfelf into two branches, called the Wefern and 
“Laftern Scheld; the fir® feparating Flanders from Zealand ; 
and the other, running north by Bergen-op-Zoom, ard af- 
terwards eat, between the iflands of Beveland and Schowen, 
falls into the fea a little below. Vhe Vecht runs from eaft 
to weft through the province of Overyffcl, and falls into the 
Zuyder Sea. ‘Uhere are many fmaller rivers that join thefe, 
and a vaft number of canals; yet there are few sood har- 
bours in the provinces. ‘Ihe beft are thoie of Rotterdam, 
Helvoetfluys, and Flufhing. As to the harbour of Amflet- 
dam, it is indeed one of the laryeil and fatelt in Europe; but 
there is a bar at the entrance of it, over which large veffels 
cannot pafs without being lightened or unloaded. There 
are no mountains in thefe provinces ; and the only lake, proe- 
perly fo called, is that of Haerlerm. ‘ihe provinces are ex- 
tremely well cultivated, and very populous ; efpectally that 
of Holland, which, in this refpe€t, perhans has not its equak 

in the univerfe. | he towns are very agreeable, ‘being kept 

clean, and having canals in the middle of the ftreets, planted 

with trees. ‘{he number of inhabitants is computed at 

about 2,000,000. The animals here are much the fame as 

in Envland ; but their horfes and horned. cattle are of a lar- 

ger fize. Storks build and hatch on their chimneys; but, 

being birds of paflaze, they leave the country about the 

middle of Augutt, with their young, and return the Febru- 

ary following. It is faid there are fome wild boars and 

wolves here ; and that neither oyflers nor herrings are to 

be found upon the coaft: but of other fifh they have the fe- 

veral forts, both int their feas and rivers, that we have in Bri- 

tain. 
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The eftablifhed relivion here before the Revolution was Religi 


the Prefbyterian, or Calvinifm: none but Prefbyterians were 
admitted inte any office or poit ia the government, except- 
ing the army ; all religions and fects, however, were tolera- 
ted, and had their refpective meetings or affemblies for pub- 
lic worfhip, among which the Papifts and Jews were very nu- 
merous. Since the late alliance with France, no particular 
religion is eftablifhed; and the phlegmatic Dutch have 
drunk deep of the cup, of imfidelity, mixed by their new and 
volatile alles. 

There are five univerfities in the provinces, viz. thofe of 
Utrecht, Leyden, Franeker, Groningen, and Harderwic 5 
but the three laft are inconfiderable. The diffenters ia Engs 
land often fend their children to thefe univerfities for edu- 
cation. Before the Reformation there was an archbithop 
at Utrecht, who had for his fuffragans the bifhops of De- 
venter, Groningen, Middleburg, Haerlem, and Lewarden 
The language here is a diale& of the German, but French 
is much fpoken by the better fort. 
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With regard to the commerce of this country, their Eaft Coma 
India company had the monopoly of the fine {pices for more Ke 
than 100 years, and was long the moft opulent and power- 
Though the country itfelf pro- 

ducse 


ful of any in the world. 
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red duces very few things, yet almoft all the prodnéts and With refpe& to their land-forees in time of peace, they 

inces commodities of the globe may be found here, nearly as feldom exceed 40,000, and very often fall hort of that num- 
cheap as in the countries where they are made or produced. ber. They employ a great. many foreigners in their fervice sy piverfity, 
A vatt variety of manufa@ures are carried on in the pro- and in time of war hire whole regiments of Germans. Phetr ——. 


United 
Provinces 
i 


vinces, and with extraordinary fkill and diligence; and a navy, were they to enter heartily into any war, could foon ag 
great number of hands are employed, and much wealth ac- be made formidable, as they have always vat quantities of ae ice ¥ 


quired, by the herring, cod, and whale fifheries. No na- timber prepared for building thips, and great numbers of),34, 


itue 
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tion has hitherto equalled them in the curing of herrings ; 
thofe cured at Glafgow, in Scotland, are thought to come 
neareft to them. About 150 fail were annually employed in 
the whale-fithery, and about 200 in the herring. ‘The pro- 
fits of the latter, in a good year, after all deductions, were 
thought to amount to 200,0¢0 Holland guilders. The prin- 
cipal manufa@ures here are thofe of linen, paper, and earthen 
ware of all forts. Ship-building alfo employs vaft numbers 
of hands. The trade of this country, however, upon the 
whole, has long been declining; owing partly toa decline of 
their ancient parfimony and induftry ; but chiefly to the im- 
provement of manufactures, trade, and navigation, in other 
countries; and at prefent (1796) it is almoft annihilated. 

The late conftitution was fomewhat fingular. Mol of 
the towns in the feveral provinces are little republics, whofe 
deputies, with the nobility, compofed the {tates thereof ; 
and the deputies of the provinces, in like manner, compoled 
the States-general. Every town or province might fend as 
many deputies as they pleafed to the affemblies of the pro- 
vincial ftates, or States-general ; but thofe of each town or 
ptovince had but one voice, and prefided by turns. No re- 
folution taken by the States-general was of any force till 
confirmed by the feveral provinces. ‘The legiflative power 
in the towns was vefted in the fenates ; and the executive in 
the burgomatters, fyndics, &c. ‘Lhe ftates of the provinces 
were ftyled, Noble and Mighty Lords; but thofe of Hol- 
land, Noble and Molt Mighty Lords: and the States general, 
High and Mighty Lords, or the Lords the States. general of 
the United Netherlands, or their High Mightinefles. Be- 
fides the States-general, there was alfo a council of fate, 
confifting of deputies from the feveral provinces, making 
twelve in all; of which Hélland fent three; Guelderland, 
Zealand, and Utrecht, two a-piece ; and Friefland, Gronin- 
gen, and Overyifel, one. In this council every deputy pre- 
fided a week by turns, and the fladtholder had a decifive 
woice when the votes happened to be equal. .The principal 
affairs that came under their deliberation, were thole rela- 
ting to the army and finances, ‘The ftadtholder was alfo 
prefident of the ftates in every province, but had no feat in 
the States:‘weneral. One diffenting voice in the provincial 
ftates prevented their coming toany refolution. See Stapr- 
HOLDER. 

Such was the conftitution of the feven United Provinces. 
They are vow employed in framinz for themfelves a new 

ne, upon the plan dilated to them by their mafters the 
French. a 

With refpe& to the adminifiration of juftice in this coun- 
try, every province has its tribunal, to, which, except in 
criminal cafes, anpeals [ie from the petty and country courts; 
and it is faid, that jullice is nowhere diflributed with more 
impartiality. 

The taxes in thefe provinces are fo many, and fo heavy, 
efpecially in Holland, that it is not without reaton afferted, 
that the only thing that has efcape? taxation there 1s the 
air they breathe. The ordinary revenues of the republic 
are computed at between two and three millions Sterling 
annually. Out of 100 guilders, the province of Holland 
contributes 58; and confecuently above one half of the 
whole public expences. For the encouragement of trade, 
the duties on goods and merchandife are faid to be exceed- 
ing low, 


fhip carpenters and mariners. It is tinder the direction of 
the five admiralty colleges; who, to defray the charges there- 
of, levy the duties on exports and imports. 


gf 
As to the charaéter of the Dutch, the boors or hufband- Character. 


men are ‘induftrious enough, but heavy, and flow of under- 
ftanding. ‘{‘he feamen are a plain, blunt, but rough, furly, 
and ill-mannered fort of people. ‘Their tradefmen are fome- 
thing fharper, and make ufe of all their fkill to take advan. 
taze of thofe they deal with. Every clafs of men is ex- 
tremely frugal. All appetites and paffions run lower and 
cooler here than in other countries, avarice excepted. Quar- 
rels are very rare; revenge is feldom heard of ; and jealoufy 
fearcely#@ver known. It is very uncommon for any of them 
to be really in love, or even to pretend to it; nor do the 
women feem to care whetier they are or not. People con- 
verie pretty much upon a level here ; nor is it ealy to diftin- 
guifh the man from the mafter, or the maid from the mi- 
ftrefs, fuch liberties do they allow their fervants, ar rather are 
oblized to allow them; for they may not be ftruck or cor- 
rected by them, but the difpute muft be left to the magi- 
ftrate. The Dutch are tall and ftrong built ; but both men 
and women have the groffeft fhapes that are to be met with 
anywhere. Their garb, excépt among the officers of the 
army and fome few others, is exceeding’plain, and the fathions 
change as feldom as in Spain. ‘The men are addicted to 
drinking, which fome think neceffary in this foggy air, both 
for their health and the improvement of their underftand- 
ings. Among their diverfions, that of fkating in winter is 
one of the chief. It is amazing to fee the crowds in a hard 
froft upon the ice, and their great dexterity in fkating ; 
both men and women darting along with inconceivable ve- 
locity. The Dutch are remarkable for their cleanlinefs : 
nothing can exceed the neatnefs of their houfes, towns, and 
villages. Many of them have diftinguifhed themfelves by 
their learning, and fome even by their wit and ingenuity ; 
witnefs Eraitmus, Grotius, &c. The Dutch excel alfo in 
painting and engraving ; and fome of them have been no 
contemptible f{latuaries. 

UNI Fy, in poetry. ‘here are three unities to be ob- 
ferved, viz. the unity of aétion, that of time, and that of 
place. In the epic poem, the. great, and almoft the only, 
unity, is that of the a€tion. Some regard indeed ought to 
be had to that of time ; for that of place there is no room. 
The unity of charaéter is not reckoned among the unities. 
See Porrry, Part Ii. Sed. 3. 

UNIVERSAL, fomething that is common to many 
things ; or it is ene thing belonging to many or all things. 

UNIVERSE, a collective name, fignifying the whole 
world ; or the affemblage of heaven and earth, with all things 
therein. See Astronomy and Greocrapuy. 

UNIVERSITY, is the name of a corporation formed 
for the education of youth in the liberal arts and fciences, 
and authorized to admit fuch as have ftudied in it, to cer- 
tain degrees in different faculties, which net only ferved as 
certificates of proficiency in fcience, but alfo confer on thote 
who obtain them conliderable privileges within the univers 
fity, as well as fome rank in the-ftate without it. Univer. — 
fities generally comprehend within them one or more col- 
leyes ; but this is not always the cafe; for the univerfity of 
St Andrew’s was in being before either of its colleges was 
founded, and it would-continue in being with all its 
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duft.’ 

Tn every univerfity with iieh we are acquainted, there 
are four faculties, viz. Theology, Law, Phyfic, and the Arts 
and Sciences; con prehendin:+ ‘ mathematics, natural and mo- 

ral philofophy, &e. ; and in Oxford, Cambridge, and fome 
other univer fities, AMufic is bon fered as ‘a fifth faculty. In 
‘each of thele there are two decrees, thofe of Bachelor and 
Doétor'; for though in the univerfities of Great Britain and 
Ireland we have no fuch;depree as Dodor in Arts and Sti. 
ences, our Mafer of Arts anfwers to the devree of Dodor in 
Philsfophy which’ is conferred ‘by many of the univerfities 
‘on the continent. 

‘Univerfities in their prefent/ form, Lae with their prefent 
privileges, are inftitutions comparatively modern. They 
forang from the convents of regular clergy, or from i 
‘chapters of cathedrals in the church of ome, where young 
men were*educated for holy orders, in that dark period when 
the clergy poffeffed all the little erudition which was left in 
Europe. Thefe convents were feminaries of iealince pro- 
bably from their firft infitution; and we know wah cer- 

‘tainty, that in Old Aberdeen there was a monaitery in 
which youth were inftru€ted in theology, the canon law, and 
the /chool philofophy, at lealt’ 200 years before the univerfity 
and Kino’s College were founded. ‘Lhe fame was doubt- 
lefs the cafe in Oxford and Cambridge, and probably in eve- 
Ty town in Europe where there is now a univerfity, which 
has any claim ‘to be called ancient ; for it was not till the 
more eminent of ‘the laity began to fee the importance of 
literature and fcience, that univerfities diftin@ from convents 

were founded, with the privilege of admitting to degrees, 
which conferred fome rank in civil fociety. Thefe univer- 
fities have long been confidered as lay cor rporations ; but as 
a proof that they had the ecclefiaftical origin which we have 
affigned to them, it will be fufficient to obferve, that the 
Pope arrogated to himfelf the right of vetting them with all 
their privileges ; ; and that, prior to the Reformation, every 
univerfity in Europe conferred its degrees in all the facul- 
ties by authority derived from a panal bull. 

It is perhaps no improbable conjeCture, that the church 
of Rome derived ‘her idea of academical honours from the 
Jews, among whom literary diftinGtions extremely fimilar 
fubfifted before the nativity of our Saviour. Among them, 
the young ftudent, with refpe@ to his learning, was called 
a difciple ; from his minority a junior ; and the chgafa or elec. 
ted, on account of his eleGtion into the number of difciples. 
When he had made fome progrefs in knowledge, and was 
deemed worthy of a degree, he was by impofition of hands 
made 72, a ah to a Rabéi, the perfon who officiates 
ufing fits form, J affociate thee, or, Be thou affociated ; and as 
foon afterwards as he was thought worthy to teach others, 
the a/fociate was raifed to the rank of Rabdi. Whether this 
procefs fugcefted the idea or not, it has certainly fome re- 
femblance to that by which a young man in our univerfities 
paffes through the degree of Bachelor to that of Mejler of 
Arts or Doéfor. 

The moft ancient univerfities in Europe are thofe of Ox- 
FORD, CamBriDGE, Paris, SaLtAmMAncaA, and Botoena; 
and in the two Enzlifh univerfities, the firft founded colle- 
ges are thofe of Univer/ity, Balio/, and Merton, -in the for- 
mer, and S¥ Peter’s in the latter. Oxford and Cambridge, 
however, were univerfities, or, as they were then called, /u- 
dies, fome hundreds of years before collegés or {chools were 
built in them; for the former flourifhed as a feminary of 
learning in the reign of Alfred the Great, and the other, 
eould we believe its partial partizans, at a period ftill earlier. 
The univerfities of Scotland are four, Sr AnpREw’s, Gias- 
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ar privileges though both its colleges were levelled with the 
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cow, Asurbzen, and Epinsure a, 


Elizabeth, and very richly endowed. 

An idle controverly has been. agitated, whether the con- 
ftitution of the Englith or of the Scotch univertities be ince 
adapted to anfwer the ends of their inftitution; and, 
might be expeted, it has been differently decided, aeeohe. 
ing to the partialities of thofe who have written on the fub- 
ject. Were we to ‘hazard our own opinion, we fhould fay, 
that each has its advantages and diladvantages ; and that 
while the Envlith univerfities, aided by their great {chools, 
to which we have nothing that can be compared, are un- 
queltionably fitted to carry their young members fartheft in 
the knowledge of the learned la: nguages, the mode of teache 
ing in our Own univerfities is ettee adapted to the promo. 
tion of arts and iciences, and the communication of that 
knowledge which is of moft importance in aétive life. 

Unirersirr-Courts, in England. The ‘two’ univerfities 
enjoy the fole jurifdiétion, in exclufton of the king’s courts, 
over all civil a@ions and {uits whatfoever, Aine a {cholar 
or privileged perfon is one of the parties ; excepting in fuch 
cales where the right of freehold is concerned. Ané@ then 
by the umiverficy charter they are at liberty to try and de- 
teriine, either according to the common law of the land, or 
according to their own local’ cuftoms, at their Miteserioil ; 
which ‘has generally led them to carry on their procefs in a 
courle much conformed to the civil law. 

‘This privilege, {o far as it relates to civil caufes, is exerci- 
fed at Oxford in the chancellor’s court ; the judge of which 
is the vice-chancellor, his deputy, or affettir. From his fen- 
tence an appeal lies to deleyates appointed by the congregza- 
tion ; from thence to other delegates of the houfe of convo- 
cation; and if they all three concur in the fame fentence, it 
is final, at lealt by the ftatutes of the univerfity, according 
to the rule of the civil law. But if there be any difcordance 
or variation in any of the three fentences, an-appeal lies in 
the laf refort to judges delegates appointed by the crown, 
under the great feal in chancery. 

As to the jurifdi@tion of the univerfity-courts in criminal 
matters, the chancellor’s court at Oxford, and probably alfo 
that of Cambridge, hath authority to try all offences or mif- 
demeanors under the degree of treafon, felany, or mayhem; 
and the trial of estons telony, and mayhem, by a particu- 
lar charter, is committed to the univerfity jurifdiction in ano- 
ther court, namely, the court of the lord high fleward of the 
univerfity. 

‘The procefs of the trial is this. The hich fteward iffues 
one precept to the fheriff of the county, who thereupon re- 
turns a panel of 18 freeholders; and another precept to the 
bedells of the univerfity, who thereupon return a p2nel of 
18 matriculated laymen, ‘aicos privilegio univerfitatis gau- 
dentes: and by a jury formed de medietule, half of freehold- 
ers and half matriculated perfons, is the indiétment to be 
tried ; and that in the guildhall of the city of Oxford. And 
if execution be neceflary to’ be awarded in confequence ot 
finding the party guilty, the fheriff of the county mult exe- 
cute the univerfity procefs; to which he is annually bound 
by an oth. 

VOCABULARY, in grammar, denotes the collection 
of the words of a language, with their fignifications, other- 
wife called a diGionary, lexicon, or nomenclature. See Dic- 
TIONARY. 


A. vocabulary is properly a fmaller kind of di€tionary, 
which does not enter fo minutely into the ae and diffe- 
rent acceptations of words, 

VOCAL, fomething that relates to the voice or {peech ; 
thus vocal mufic is that fet to words, efpecially verfes, and 
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to‘be"performed by the voice; in contradiftin&ion to in- 
ftrumental mufic, compofed only for inftruments, without’ 
finding, he 

VOCATIVE, in grammar, the fifth flate or cafe of nouns. 
See Grammar. 

VOETIUS (Gifbert), an eminent divine of the 16th 
century, was profeffor of divinity and the Oriental tongues 
at Utrecht, where he was alfo minifter. He affifted at the 
fynod of Dort ; and died in 1676, aged 87. He wrote a 
great number of works; and was the declared enemy of 
Des Cartes and his philofophy. His followers are called 
V oetians. 

Voetius had two fons, Daniel and Paul, who alfo wrote 
feveral works. ohn Voetius, the fon of Paul, was -doc- 
tor and profeffor of law at Herborn: he wrote a commen- 
tary on the Pandeéts, which is efteemed, and other works 
on law. 

VOICE, a found produced in the throat and mouth of 
an animal, by an apparatus of inftruments for that purpofe. 

Voices are either articulate or inarticulate. Articulate 
voices are thofe whereaf feveral confpire together to form 
fome aflemblage or ‘little fyftem of founds: fuch are the 
voices exprefling the letters of an alphabet, numbers of which 
joined together form words. Inarticulate voices are fuch 
as are not organized, or affembled into words ; fuch is the 
barking of dogs, the braying of affes, the hifling of ferpents, 
the finging of birds, &c. 

The formation of the human voice, with all the varieties 
thereof obferved in fpeech, mufic, &c. makes a very curious. 
article of inquiry; end the apparatus and organifm of ‘the 
parts adminiftering thereto, is fomething exceedingly fur- 
prifing. ‘Thofe parts are the trachea or wind-pine, through 
which the air paffes and repaffes into the lungs; the larynx, 
which is a fhort cylindrical canal at the head of the trachea; 
and the glottis, which is a little oval cle‘t or chink lefybe- 
tween two. femicircular membranes flretched horizontally 
withinfide the larynx ; which membranes, though capable 
of joining clofe together, do generally leave an interval, et- 
ther greater or lefs, ‘between them, called the glottis. A 
particular defcription of each part may be feen in chnaro- 
my, Part 1V. Set. 5. 

Voice, in grammar, a circumftence in verbs, whereby 
they come to be confidered as either active or paffive, 2. e. 
either expreffing an ation imprefled-on another {ubject, as, 
I beat; or receiving it from another, as, / am beaten. See 
GRAMMAR. 

Voice, in matters of election, denotes a vote or fuffrage, 

‘ Voice, in oratory. See Dectamarion; ReapinG, n° 
5.3; and Orarory, n° 129—131. 

VOLAN'I, in heraldry, is when a bird, in a coat of arms, 
is drawn flying, or having its wings fpread out. 

VOLATILE, in phyfics, is commonly ufed to denote a 
mixed body, whofe integrant parts are eafily ciffipated by 
fire or heat; but is more properly uled for bodies whofe 
parts are eafily feparated from each other, and difperfed in 
air. 

Voratirze Alkali, in the new French nomenclature am- 
moniaca, one of the three alkaline falts. It confifts, as Mr 
Berthollet and feveral other chemifts have proved, of 807 
parts in -1co0o of azot, and 193 of hydrogen. Several expe- 
riments, publifhed by Dr-Prieftley, led the way to this ana- 
lyfis, though he himfelf did not fee their refult. It is chief- 
ly procurable from animal fubftances by diftillation, during 
which procefs the azet and hydrogen neceflary to its forma 
tion unite in proper proportions; it is not however procured 
pure by this procefs, being mixed with oil and water, and 
mottly faturated with carbonic acid. To feparate thefe fub- 
ftances, it is firft combined with an-acid, the muriatic for in- 
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vance, and ‘then difenyaged from that combination by the Volatilifa. 


addition of lime or pitch. Invits greateft degree of purity 1 


it can only exift in a gdfleous form, at leaft in the common 
temperatare of the atmolphere. It was at firft obtained 
chiefly from urine, and was therefore called fa/ urine ; after- 
wards from horns, efpecially from thofe of the hart, hence 
its name, fal cornu cervi, * hart’s horn.” See CuEMISTRY- 
Tnidev. 

VOLATILISATION, the art of rendering fixed bo- 
dies volatile, or of refolving: them by fire into a fine fubtle 
vapour or fpirit which eafily diffipates-and fires away. All 
bodies, even the mof fixed, as gold, may-be volatilifed, either 
of themfelves, or with the admixture of fome volatile fubftance 
or {pirit, by diftillation or fublimation. 

VOLCANO, a name given to burning mountains, or to 
vents for dubterraneous fires. 

The number of volcanoes with which we are at prefent 
acquainted is very confiderable, not much lefs than 100. In 
Europe there are Aitna, Vefuvius, Hecla, Stromboli, Vul- 
cano; in Afia, one in Mount Taurus, three in Kamt{chatka, 
five in Japan, two in the Philippines, and a great number 
more {cattered through the iflands in the South Sea; in A- 
frica, one in Fez, one in the ifland Bourbon, one in Fuego, 
one of the Cape Verd iflands; and in America feveral in the 
Andes, Morne Garou in St Vincent, and two difcovered by 
Captain Cook on the weitern coalt of North America. ‘Chere 
are others, but thefe are beft known. 

It is remarkable that all the volcanoes with which we are 
acquainted, four or five perhaps excepted, are fituated at a 
{mall diftance from the fez. Mott of them have been burn- 
ing from time immemorial; fome few however have burft 
out in our time. Volcanoes all occupy the tops of moun- 
tains, we find none of them in plains; fome-of them indeed, 
which are ftuated in the ocean, do not rife much above the 


farface ; but even’thefe volcanoes feem to be the apices of 


mountains, the greater part of which are covered by the 
fea. The fubftances ejected by volcanoes are fixed and inflam- 
mable air, water, afhes, pumice ftones, {tones that have under- 


gone no fufion, and lava. ‘The phenomena which take place 


during the eruptions of volcanoes have been fo fully deteri- 


bed already in the articles Airna, Hecra, Icevann, and 
Vesuvius, that any repetition here would be unneceflary 
and improper. All that remains, therefore, is to explain the 
cauies of volcanoes, or, to {peak more properly, to mention the 
opinions of philofophers concerning the caules of volcanoes 5 
for the real caufe, we are afraid, after all-that has been done, 
remains fill unknown. The mft elaborate theory that has 
yet appeared is that of M. Houel *. 
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According to him, water is neceflary for the formation of Pigure/ques. 


volcanoes. All volcarfoes are near the fea: they are even 
extinguifhed when the fea retires from them, for we can ftill 
perceive the craters of volcanoes in feveral lofty inland moun- 
tains, which difcover what they have been formerly. He 
{uppofes that a long feries of ages was neccflary tor the for- 
mation of a volcano, and that they were all formed under 
the (urface of the fea. 
the foundations of the deep, would poffibly be preceded by 
an earthquake. The waters would be parted by a vait 
globe of burning air, which would iffue forth with a tre- 
mendous noife, opening at the fame time a large and wide 
vent for the immenfe flame that was to follow; and which, 
as it ifued from the bottom of the fea, would be fpread 


over its furface by the firft gufts of wind which followed.” 


A fire which was to burn through thoufands of years, could 
not be faint or fecble when it was firftlighted up. — Its firft 
eruptions therefore have undoubtedly been very violent, and 
the ejected matter very copious. Z 
it would continue to difcharge torrents of lava from the: 


/ bofom 


For a long feries of ages: 


I 
The firft explofion which laid open Suppofed 
method of 
their forme 
ation. 
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Volcano. bofom of its native earth; and its frft crater would be com- 
pofed of the fragments of the fame earth. 

Thus, according to our author, the foundations of the 
burning mountain would be laid in the bottom of the fea; 
and even then it would have an hollow cup or crater on the 

a top fimilar to that which is to be found on all volcanoes at 
Why the prefent. But the queftion now very naturally occurs, by 
fire is not what means was the internal fire preferved from extinGtion 
extinguilb~ by the w f the ocean, which muft thus have been in- 
ed by the PY the waters o! the ocean, which mult thus have been m 
watersof cumbent upon it? To this he replies, that ‘¢ The fire, ha- 
the uccan. ving difpofed the fubftances in fufion to make an eruption, 

next laid epen the earth, and emitted as much matter as it 
could difcharge, with force fufficient to overcome the refitt- 
ance of the column of water which would oppofe its afcent; 
but as the ftrength of the fire diminifhed, the matter dif- 
charged wes no longer expelled beyond the mouth; but, by 
accumulating there, foon clofed up the orifice. ‘i’hus only 
{mall orifices would be le't fufficient for giving vent to the 
vapours of the volcano, and.from which only {mall bubbles 
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the focus, and in a ftate of fluidity, mul alfo poffefs a cer. Vo 7 


tain derree of folidity, on account of the gravity and den- 
fity of its particles. It therefore oppoles the fire with a de- 
gree of refiitance which irritates it, and requires, to put it 
into a ftate of ebullition, a power proportioned to the bulk 
of the mafs. 

‘¢ That quantity of matter, when diffolved by the a@ioa 
of the fire, mutt conttantly refemble any other thick fub- 
ftance in a ftate of ebullition. Small explofions are produ- 
ced in various parts over the furiace of every fuch fubftance 
while in a ftate of ebullition; and, by the buriting of thefe 
bubbles, a great number of {mall particles are {cattered 
around. ‘This is the very \procefs carried on in the focus 
of a volcano, though on a fcale immenfely more large ; 
and the vaft explofions there produced expel every body 
which lies in their way with the utmoft violence ; nor is 
there any piece of lava which falls down from the apper 
part of the arch of weight fuflicient to relift this violent 
centritugal force. 


64 


of air could afcend to the furface ef the water, until new 


** No eftimate can be made of the power of thefe explo- fncredibl 
circumfianees, {uch as originally gave occafion to the erup- 


fions, but by obferving the obftacles they overcome, ging force of @ 
: volcanic € 


tion of the volcano, again took place in the bowels of. the 

earth, and produced new eruptions either through the fame 
Ebuliution or other mouths. ‘I'he appearance of the fea over the new 
7 the 1 formed volcano, in its fate of tranquillity, would then be 
he Geet of, imilar to what it is betwixt the iflands of Bafilizzo and Pa- 
volcano. iaria. Columns of air-bubbles are there afcending at the 
depth of more than 30 feet, and burft on their arriving at the 
furface. This air would continue to difengace itfelf with little 
difturbance as lonz as it iffues forth only in {mall quantity, 
until, at the very inftant of explofion, when prodigious quan- 
tities, generated in the burning fo¢us, would make their way 
all at once, and the fame phenomena which originally took 
place would again make their appearance.”’ 

A volcano, while under water, cannot a& precifely as it 
does in the open air. Its eruptions, though equally trong, 
cannot extend to fo great a diitance. ‘T'he lava accumulates 
in greater quantity round the crater; the fands, afhes, and 
pozzolano are not carried away by the winds, but are de- 
pofited around its edges, and prevent the marine fubitances 
which are driven that way by the waters from entering. 
‘Thus they agglomerate with thefe bodies, and thus a pyra- 
midal mount is formed of all the materials together. 

In this manner Mr [Houel fuppofes that the mountain 
was gradually raifed out of the fea by the accumulation of 
lava, &c. at every eruption, and that the cavern of the vol- 
cano was gradually enlarged, bein,s driven down into the 
bottom of the cavern by the continued aétion of the ftones 
which the volcano is conftantly throwing up; that it was 
there fufed, ard at laft thrown out at the top of the moun- 
tain to accumulate on its fides. Mr Houel’s opinion about 
the volcanic fire we fhall give in his own words. 

‘“‘ We cannot form any idea of fire fubfifting alone, with- 
out any pabulum, and unconnected with any other principle. 
We never behold it but in conjun@tion with fome other bo- 
dy, which nourifhes and is con{umed by it. The matter in 
fufion, which ifiues from the focus, is but the incombuttible 
part of that which nourifhes the fire, and into the bofom of 
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what enormous bodies are railed up and thrown to an im. 
menfe heizht and diftance. Such vat pieces of lava are to 
be feen on the top of Vefuvius and Lipari, that the projec- 
tile force by which they have been thrown out appears al. 
together incredible. No perfon can harbour the leaft fufpi- 
cion of their having been laid there by any human power ; 
and the appearance of them demonftrates that they have been 
ejected from the bottom of the volcano, not in a ftate of fus 
fion, but coherent and folid. A piece of lava lies on the 
top of A%tna of more than a cubic fathom in bulk, and 
whofe weight therefore cannot be lefs than 16. tons. What 
an amazing force then mult it have required, not only to 
raife this enormous mafs from the volcanic focus, but to 
make it defcribe a parabola of about a leaxue-in diameter 
after it had come out of the crater? 

*¢ When we confider how much the volcanic focus is funk 
below the bafe of the mountain, that the mountain itfelf is 
10,900 feet high, and that confeqvently there mutt have 
been a power {fufficient to raife fuch a mals. 12,000 feet 
perpendicular, the boldeft imagination malt be loft in amaze- 
ment.— ‘his may ferve to give us fome idea of the nature 
otf that power which operates in the foct of volcanoes; a 
power which is unknown and inconceivable, and may jultly 
be reckoned among the myfteries of nature.” 

‘The pabulum by which the internal fire is fupported, Mr 
Houel thinks to be fubflances contained in the mountain 
itfelf, toether with bitumen, fulphur, and other. inflamma- 
ble materials which may from time to time flow into the fo- 
cus of the volcano in a melted ftate through fubterraneous 
dudts, and the explofions he afcribes to water making its 
way in the fame manner. The water is converted into 
fteam, which fills the cavern and pufhes the melted lava 
out at the crater; this opiaion is corroborated by the co- 
pious {moke which always precedes an eruption. But, com- 
bined with the water, there is always a quantity of othe 
fubitances, whole effects precede, accompany, or follow the 
eruptions, and produce all the various phenomena which 
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they difplay. The eruption of water from A®tna in the fruption| 
year 1775 proceeded undoubtedly from this caufe. ‘Phe water frg 
fea, or tome of the refervoirs in AZtna or the adjacent #t"4 1" 


which that a¢tive principle penetrates in fearch of pabulum. 
But as the fire ats only in proportion to the facility with 


which it can diffolve and evaporate, I am of opinion, that sae 


it is only the bottom of the volcano on which it aéts; and 
that its a€tion extends no farther than to keep thefe fub- 
{tances which it has melted in a conftant ftate of cbullition, 
That fufible matter being difcharged from the mouth of the 
volcano, and hardening as it is gradually cooled by the ac- 
tion ef the air, produces that ipecies of ftones which are di- 
ftinguifhed by the name of /avas, This lava, even when in 
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mountains, by fome means difcharged a vait quantity of wa- 
ter into the focus of the volcano. ‘hat water was infantly 
refolved into vapour, which initantly filled the whole cavern, 
and ifflued from the mouth of the crater. As foon as it 
made its way into the open atmofphcre, it was condenfed 
again into water, which ftreamed down the fides of the 
mountain in a dreadful and deftructive torrent. a 
us 
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Thus we have given a view of Mr Houel’s theory, ac- 
cording to which volcanoes eriginally began at the bottom 
of the fea; and not only the mountain, but all the adjoin- 
ing country, was formed by fucceffive eruptions. It is rather 
a theory of mountains raifed by fubterraneous heat than of 
volcanoes, and does not attempt to explain the ori.zin of the 
fire, which is the principal difficulty; neither does his theory 
accouut for the immente height to which matters are fome- 
times thrown during eraptions. This indeed it is impoffible 
to account for, without fuppofing that the refftance of the 
: air is diminithed. ‘The exceflive oppofition of the atmo- 
2 {phere to bodies moving with very creat degrees of velocity 

has been t2ken notice of under the article Gunnery. If 
it has fo much effect then upon folid and round globes of 
iron, what ought it to be on irregular maffes of rock, or 
fireams of liquid lava? Nevertheleis, in the great eruption 
o! Vefuvius in 1779, Sir William Hamilton informs us, that 
a val {lream of lava was proje€ted to the height of at leaft 
10,000 fett above the top of the mountain. Had the air 
refitted this liquid matter as it does a cannon-ball, it mutt 
have been defhed in pieces almoft as foon as it iffued from 
the crater, Either the extreme heat of the lava, therefore, 
or fome other caule, muft have contributed very much to di- 
minifh, or rather, in a manner to annihilate-the refiftance of 
the atmo‘phere at that time. As for the lighter materials, 
though they may be-luppofed to be carried toa vaft dif. 
tance by the wind, after being proj-Cted to a great height 
in the air, it is inconceivable how their motion was not fud- 
denly ftopped, and they fcattered all around the top of the 
volcano by the violence of the blaft. Subftances of this 
kind, when quietly carried up with {moke, will indeed fly 
to a great diftance; for we are affured, that the athes of 
the great fre at London in 1666-were carried by the wind 
to the diflance of 16 miles. It is therefore the lefs incre- 
dible, that thofe of the preat eruption of Vefuvius in 1779 
fhould be carried to the diftance of 100 miles, as we are in- 
g formed was the cafe. 
tral To account for the volcanic fire, Dr Woodward and o- 
fippo- thers have had recourfe to the hypothefis of a central fire, to 
P Me which the volcanoes are only fo many chimneys or fpiracles. 
PS De Hutton, in his theory of the earth, adopts the tame opi- 
nion; but as it did not immediately concern the fubjedt of 
which he treated, he evades any queition concerning its ort- 
gin, by declaring himfelf fatisfied of its exiftence without 
any inquiry into its origin. 

Others, es Dr Lifter, have had recourfe to the well known 
experiment of the fermentation of fulphur.and iron, which will 
take fire when mixed in confiderable quantity, and moiften- 
ed with water. Pyrites, therefore, which ave a natural mix- 

ture of thefe two fubftances, it is fuppofed, may naturally 
J give rife to volcanoes. Initances are indeed adduced, which 
tities UNndeniably prove that thefé fubftances will {pontaneoufly 
yrites take fire when thrown tegether in large heaps. Of this 
take we have a remarkable example in the following anecdote. 
gs —‘* A covetous copperas-maker at Deptford having bought 

’ up all the pyrites he could find, in order to ruin the trade 
of his neighbours, colleéted a vaft quantity below a fhade in 
order to fecure them trom the rain. He was foon, however, 
punithed for his avarice; for the pyrites began to {moke, 
glowed like red-hot coals, and melted into a kind of vitri- 
hed and partly metallic fubftance, grievoully annoying the 
neighbourhoed for a long time with the fulphureons fleam 
they emitted.” . Beds of pyrites, therefore, taking fire in 
the carth by means of a fermentation occafioned by water, 
are now generally fuppoted to be the caufe of volcanoes ; 
and the obfervation, that voleanoes are generally near the 
fea, is thought to confirm this hypothefis. 

When the matter is properly confidered, however, it mu 
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be evident, that neither of thefe hypothefes can anfwer the Volcano. 
purpole. The central fire of Dr Woodward and others is ~~~ 
a caufe too magnificent even for volcanoes. If any fuch fire silat enn ia 
is f{uppofed, we mu({t imagine a burning globe in the centre not occa- 
of the earth, whofe heat is {ufficient to vitrify the molt folid fioned by 
and refraCtory terreftrial fubftances. But of what dimen-centéal fires 
fions are we to {uppofe this globe? Is it one, two, three, 
four, or more thoufands of miles in diameter ?—Very large 
indeed it mult be ;. for we could fcarce fuppofe that ftones 
could be projected even from the depth of 500 miles into 
the air. But even this fuppolition is inadmiffible; for as the 
fire of volcanoes is at times exceedingly augmented from 
fome caufe or other, were this caufe general, as it muft be in 
cafe of a burning central globe, the whole number of volca- 
noes exifting on earth would be in a itate of eruption, at 
once. Befides, if we were to fuppofe a burning globe of 
7200 miles in diameter io fuffer the leaft dilatation through- 
out its vait bulk, which muft be the undoubted confequence 
of an augmentation of heat from any unknown caufe, alk the 
volcanoes in the world would not be iufficient to give vent to 
it, thouzh they fhould {pout forth inceffant catara&ts of lava 
for centuries together. A diffolution of the whole globe 
mutt therefore undoubtedly take place; and though we thould 
leffen the diameter of our burning globe by 10G0 miles, our 
difficulties will be as far from being removed as before. 
Volcanic fire, therefore, cannot originate from any ge- 
neial collection of burning materials difperfed throughout 
the vaft n.afs of folid earth which lies betwixt the furface: 
and the centre. All the volcanoes at prefent in an ative 
flate would not be fuch a vent for that fire as a tobacco- 
pipe would be to a glafs-houfe furnace. We muft have res 
courfe then to fome operation by which we know that na- 
ture can kindle and extinguifh fires occafionally ; and if we 
can fuppofe {uch an operation to take place in the bowels 
of the earth, we may then reafonably conclude, that we 
have difcovered a caufe adequate to the produétion of vol- 
canoes. Such a caufe, however, cannot be pyrites, ful- 
phur, or nitre, in any quantity under the furface of the he fet 
earth. It is impoffible that beds of pyrites can remain for gn fire by ° 
thoufands of years under the fame part of the furface ofpyrites, ful» 
the earth, be occafonally inflamed and ejected, and after- Phur, or 
wards undergo a renovation, in order to enable them to ee ts 
through a fimilar operation. Nitre is never found in a 
foffil itate; nor can it be inflamed in fuch a manner as to 
make any confiderable explofion without a thorough mix- 
ture with fulphur and charcoal; neither would all the quans 
tity which we can fuppofe to exift under the bafe of any 
mountain in the world be fufficient to give force to one of 
thofe dreadful volleys which are diicharyed by volcanoes. 
an hundred times in a day. Belides, neither pyrites nor 
fulphur can be inflamed without accefs of air ; which can- 
not take place in the bowels of the earth; for it muft be 
remembered, that the firft queftion is concerning the means: 
by which the fire was originally kindled. Mott writers, how- 
ever, feem to overlook this difficulty, and to be folicitous. 
only about the immediate caufe of the explofive force, which 
is generally afcribed to {team of one kind or other. Mr 
Houel in general calls it the force of fire, or of fteam 3 concerning 
though he does not enter very particularly into its nature. the caufe~ 
Mr Whitehurft fays, that it is the foree of ‘ fire and: water,.of the ex- 
which is the primary agent in all fuch operations of nature.’ »plolive 
He alfo. gives a figure, fhowing how, by. means of confined ~~” 
fteam, a jet, either ef hot water or of liquid: fire, may be : 
produced. But this applies only to.a particular cafe, which, . eka 
we cannot fuppole always to happen; but velcanoes-are COM* dency of 
ftantly attended with explofions; nay, fo great is. the tear-vo.canie 
dency of volcanic matters to this violent operation, thag™acters.te 
Many ftones have been oblerved to burft im the air like “P/Chom- 
bambs, 


1% 
They cane 


aed 
Hypotheféss 
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Volcano, hombs, acter: they were thrown out of the volcano; and 
ie th Mr Houel even informs. us, that fuch have burft three times 
+ duriug their fight. Water therefore cannot be always the 
15 caufe of volcanic explofions.. When thrown upon melted 
Explofive Jead, falts, or efpecially copper, it explodes indeed with 
Ge vatt force.’ With the lafi mentioned metal it is peculiarly 
culiar to. and incredibly violent; infomach, that it,is faidthat fur- 
certain cir-naces have been burft, and buildings thrown down, by the 
cumitances. mere cireumftance of fome of the workmen {pitting among 
the melted metal; and Mr Whitehurft calculates the force of 
aqueous fteam, when thus fuddenly and violently heated, to 
be no lefs than. 28 times flronger than inflamed gunpowder. 
Many philofophers attempt to account for the origin 
and continuance of volcanoes by the agency of the electric 
fluid; but their theory is fo ill fapported by facts, that we 
think it woul? be.improper at prefent to take up room with 
detailing it. Tt.is certain that volcanoes exhibit mary elec- 
trical appearances, and that great quantities of the electri- 
cal fluid are difcharged at every eruption. But our know- 
ledge of eleGtricity is ftill too limited to draw any certain 
conclufion from thefe appearances. 

VOLERY, a great bird-cage, fo large that the birds 
have room to fly up and down in it. 

VOLGA, the largelt river in Europe, rifes in the foreft 
of Volkonfki, about 8o miles from Tver, a town in-Ruffia. 
This noble river waters fome of the fineft provinces in the 
Ruffian empire, and at latt falls into the Cafpian Sea by 
feveral mouths, below Aftracan. 

- VOLIFION, the act of willing. See Metapuysics. 

VOLLEY, a military falute, made by -difcharging a 

reat number of fire-arms at the fame time. 

VOLONES, in Roman antiquity, flaves who in the 
Punic war voluntarily offered their fervice to the ftate, 
which is the reafon of the appellation ; upon which they 
were admitted to citizenfhip, as none but freemen could 
be folders. 

VOLT, in the manege, a round or circular tread; and 
hence, by the phrafe to make volts, is underftood a gate of 
two treads, made by.a hore going fidewife round a centre, 
in fuch a manner that thefe two treads make parallel tracts; 
one larger, made by the fore-feet, and another {fmaller made 


by the hind-feet; the croup approaching towards the centre, _ 


and the fhoulders bearing out. 3 
VOLTAIRE (Francis Arouet ce), a celebrated French 
author, was born at Paris, February 20. 1694. Tis fa- 
ther, Francis Arouet, was ancien notaire au Chatelet, and 
treafurer of the chamber of accounts; his mother, Mary- 
Margaret Draumart. At the birth of this extraordinary 
man, who lived to the age of 85 years and fome months, 
there was little probability of his being reared, and for a 
confiderable time he continued remarkably feeble. In his 
earlieft years he difplayed a ready wit and a {prightly ima- 
gination; and, as he faid of himflelf, made veries before 
he was, out of his cradle.. He was educated, under I'ather 
Poré, in the college of Louis the Great ; and fuch was his 
proficiency, that many of his eflays are now exifting, which, 
though written when he was between 12 and 14, fhow no 
marks of infancy. ‘The famous Ninon de |’Enclos, to 
whom this ingenious boy was. introduced, left him a le- 
gacy of 2000 livres to buy him a library. Having been 
- fent to the equity fchools on his quitting college, he was 
fo. difgufted with the drynefs of the law, that he devoted 
himfelf entirely to the mufes..- He was admitted into the 
company of the Abbé Cheaulieu, the marquis de la Fare, 
the duke de Sully, the grand Prior of Vendéme, marfhal 
Villars, and the chevalier du Bouillon ; and caught from 
them that eafy tafte and delicate humour which diftinguifh- 
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had. before this period produced the tragedy. of Ozdipas, 


ed the court of Tiouis XIV. Voltaire had early imbibed a Voltaire 
turn for fatire; and, tor fome Philippics againit the go- fae. 
vernment, was imprifoned almott a year in the Baitile.. He 


which ‘was reprefented:in 2718 with great fuccefs 3 and the 
duke ot Orleans heppening ta fee it performed, was fo de» 
lighted, that he obtatned: his releafe from prifon... The poet} 
waiting on the duke to return chanks ; “* Be wife (iaid the 
duke) and I will take care of vou.”? “ Lam infinitely 
obliged (replied the young man); but I intreat your royal: 
highnefs not to trouble yourfelf any further about my lod- 
ging or board.” ; 

‘le began his Henriade before he was 18. Having one! 
day read feveral cantos of this poem when on a vilit to his 
intimate friend, the young prelident de Maifons, he was 
fo teafed with objections, that he loft patience, and threw 
his manufcript into the fire. . The pretident, Ienayt, with 
difficulty refeued it. ‘ Remember ({aid Mr: Henaut to 
him, in one of his letters) it was I that faved the: Heariade, 
and that-it coft me a handfome pair of ruffles.’?). Some years 
after, feveral copies of this poem having got abroad, while 
it was only a fketch, an edition of it was publifhed, with: 
many chafms, under the title of The League. -initead of; 
fame and friends, the author gained only enemies and mor 
tification, by this frit edition. ‘Lhe bigots took fire at it, 
and the poet was confidered as hizhly.criminal for praifing 
admiral Coligny and queen Elizabith. Endeavours were 
even ufed to get the piece fupprefled ; but this flrange de- 
fign proved abortive. His chagrin, on this occafion, firit 
infpired him with the thought or viliting England, in order 
to finifh the work, and republith it in a -land of liberty. 
He was right; for king George I. and more particularly 
the princefs of Wales, afterwards queen of England, raifed 
an immenfe fubfcription for him. “Their liberality laid the 
foundation of his fortune; for on his return to France in 
1728, he put his money into a lottery eftablifhed by M, 
Desfortes, comptroller-yeneral of the finances. ‘lhe ad- 
venturers received a rent charge on the Motel-de- Ville for 
their tickets ; and the prizes were paid in ready money ; 
fo that it a fociety had taken all the tickets, it would have 
gained. a million of livres. He joined with a numerous 
company of adventurers, and was fortunate. 

His Lettres Philofophigues, acounding in bold expreffions 
and indecent witticilms againft religion, having been barnt 
by a decree of the parliament of Paris, and a warrant being 
iflued for aporehending the author in 1733, Voltaire very 
prudently withdrew ; and was. fheltered’by the marchione(fs 
du Chatélet, in her caitle of Cirey, on the borders of Cham- 
pajzne and, Lorraine, who entered with him on the ftudy 
of the fyftem of Leibnicz, and the principia of Newton. 
A gallery was built, in which Voltaire formed a yood col- 
le&tion of natural hiftory, and made an infinite number of 
experiments on light and ele@tricity.. He laboured in the 
mean time on his. Elements of the Newtonian Philofophy, 
thertotally unknown in France, and which the numerous 
admirers of Des Caries were very little defirous fhould be 
known. In the midit of tliefe philofophic purfuits he 
produced the tragedy of d/zire. He was now in the me~ 
ridian of his age and genius, as was evident from the tra- 
gedy of Muhomet, firft a€ted in 1741; but it was repre- 
fented to the procureur-general as a performance offenfiye 
to religion ; and the author, by order of cardinal Fleury, 
withdrew it from the Rage. Merope, played two years after, 
1743, gave an idea of a fpecies of tragedy, of which few 
models had exifted. It was at the reprefentation of this 
tragedy that the pit and boxes were clamorous for a fight 
of the author; yet it was feverely criticifed when it came 

from 
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' chionelfs of Pompadour. 
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through the intereft of madam d’Etiole, afterwards mar- 
He was appointed a gentleman 


of the bed-chamber ‘in ‘ordinary, and hiftoriographer of 
France. Hevhad frequently attempted'to gain admittance 


“into the Academy of Sciences, but could not ebtain his 


with till 1746, ‘when he was the firft who broke through 
the abfurd cuftom of fillinz an inaugural fpeech with the 


“ fulfome adulation of Richelieu; an example foon followed 


By other academicians. “From ‘the fatires occafioned by 


* this innovation he felt fo much uneafinefs, that he was glad 


to retire with the marchionefs du Chatelet to Luneville, in 
the neighbourhood of king Staniflaus. The marchionefs 
dying in 1749, Voltaire retérned to Paris, where his ftay 
was but fhort. The king of Pruffia now gave Voltaire an 
invitation to live with him, which he accepted towards the 
end of Ausuft 1750. Gn his arrival at Berlin, he was 
immediately prefented with the Order of Merit, the key of 
chamberlain, and a penfion of 20,000 livres. From the par- 
ticular refpeét that was paid to him, his time was now fpent 
in the moft- agreeable manner ; his apartments were under 
thofe of the king, whom he was allowed to vifit at ftated 
hours, to ‘read with him the beft works of either ancient 
or modern authors, and to affift his majefty in the literary 
produétions by which he relieved the cares of government. 
But a difpute which arofe between him and Maupertuis 
foon brought on his difgrace. Maupertuis was at fome 
pains to have it reported at court, that one day while ge- 
neral Manftein happened to be in the apartments of M. de 
Voltaire, who was then tranflating into French, The Me- 
tnoirs of Ruffia, compofed by that officer, the king, in his 
ufual manner, fent a copy of verfes to be examined, when 
Voltaire faid to Manftein, ‘ Let us leave off for the prefent, 
my friend; you fee the king has fent me his dirty linen to 
wafh, I will wafh your’s another time.”” A fingle word is 
fometimes fufficient to ruin a man at court; Maupertuis 
imputed fuch a word to Voltaire, and fucceeded. It was 
about this very time that Maupertuis publifhed his very 
ftrange Philofophical Letters; and M. de Voltaire did not 
fail to heighten, with his utmoft powers of raillery, every 
thing which he found, or could make, ridiculous, in the 
projects of M. Maunertuis, who was careful to unite his 
own caufe with that of the king ; Voltaire was confidered 
as having failed in refpe& to his majefty ; and therefore, in 
the moft refpeétful manner, he returned to the king his 
chamberlain’s key, and the crofs of his Order of Merit: ac- 
companied ‘with four lines of verfe ; in which he, with great 
delicacy, compares his fituation to that of a jealous lover, 
who fends back the picture of his miftrefs. ‘The king re- 
tarned the key and the ribbon; but they were not followed 
by en immediate reconciliation. Voltaire fet out to pay a 
vifit to her highnefs the duchefs of Gotha, who honoured 
him with her friendfhip as long as fhe lived. While he re- 
mained at Gotha, Maupertuis employed all his batteries 
again{ft him: Voltaire was arrefted by the king’s orders, 
but afterwards releafed. 

He now fettled near Geneva; but afterward being obliged 
to quit that republic, he purchafed the caftle of Ferney in 
France, about a league from the lake of Geneva. It-was here 
that he undertook the defence of the:celebrated family of 
Calas ; and it was not long before he had a fecond opportu- 
nity of vindicating the innocence of another condemned fa- 
mily of the name of Sirven. It -is fomewhat remarkable, 
that in the year 1774, he had the third time a ‘fingular 
‘opportunity of employing that fame zeal which he had the 
good fortune to difplay in the fatal-cataftrophe of the fami- 
Gies of Calas and ‘Sirven. 

In this retreat M. Voltaire continued long to-enjoy the 
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» from the prefs, He fiow became a “favourite at court, 


‘to the order of vermes tnfu/oria. 


LD, 


pleafures of a rural life, accompanied with the admiration 
of a vaft number of wits and philofophers throughout all 
Europe. Wearied at length, however, with his fituation, 
or yielding to the importunities of friends, he came to Paris 


about the beginning of the year 1778, where he wrote 


a new tragedy called /rene. By this time his underftand- 
ing feems to have been impaired, either throuzh the ins 
firmities of age, or continued intoxication by the flattery 
of others; and he ridiculoufly fuffered himfelf to be crown- 
ed in public with laurel, in teftimony of his great poetical 
merit. He did not long furvive this farce: for having over- 
heated him(elf with receiving vifits, and exhautted his fpirits 
by fupplying a perpetual fund of converfation, he was firit 
feized with a {pitting of blood; and at lait becoming reft- 
lefs in the night-time, he was obliged to ufe a foporific me- 
dicine. Of this he unluckily one night took fo large a 
dofe, that he flept 36 hours, and expired a very fhort time 
after awakening from it, 

VOLUME, in matters of literature, a book or writing 
of a jutt bulk to be bound by itfelf. The name is derived 
from the Latin volvere, “ to roll up;’? the ancient man- 
ner of making up books being in rolls of bark or parch- 
ment. See Book. 

VOLUNTARY, in mufic, a piece played by a mufician 
extempore, according to his fancy. This is often ufed be. 
fore he begins to fet himfelf to play any particular compo- 
fition, to’ try the inftrument, and to lead him into the key 
of the piece he intends to perform. 

VOLUN U'EERS, perfons who, of their own accord, 
either for the fervice cf their prince, or out of the efteem 
they have for their general, ferve in the army without being 
inlifted, to gain honour and preferment, by expofing them- 
felves in the fervice. 

Such are the volunteers who have been long known in 
the army ; but the prefent age has witnefled whole regi- 
ments of volunteers arming themfelyes for a ftill more lau- 
dable purpofe. In confequence of thofe democratical prin- 
ciples which, in 1793, had been imported into Scotland 
from the Jacobins of France, a number of gentleman in 
Edinburgh, eminent for their rank and refpeCtability of 
character, aflociated themfelves for the purpofe of preferving 
the mternal peace ef the city. Making their objeét known 
to government, they were, in 1794, embodied in a regi- 
ment, called THe Royar Epinpurcu Vowunreers, with 
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officers appointed by his majefty; and fo affiduous were — 


they in learning the exercife of the army, that, without 
incurring the imputation of national prejudice, we may 
venture to affirm, that there is not in the king’s fervice a re« 
giment better difciplined or more alert in their evolutions than 
the Edinburgh Volunteers, who confift of lawyers, phy- 
ficians, and cpulent tradefmen, attached to their king 
and the conftitution of their country. They amount at 
prefent (1796) to 850. The example ‘of the metropolis 
was quickly followed by many of the other towns in -Scot- 
land ; and in Glafgow, Abérdeen, Stirling, and Perth, &c. 
there are now volunteer regiments, which have certainly con- 
tributed to preferve the internal peace of the country, and 
are prepared to'repel any foreign invafion fhould an enter- 
prize fo daring be ever attempted. Similar armaments have 
been formed, we believe, in many of the towns in England + 
and Great Britain, at préfent, caa boaft a mighty force, 
which, without receiving the pay of foldiers, is ready:to 
fight pro aris et focis. 

VOLVOX, in zoology ;.a genus of animals belonging 
The body is round, fimple, 
and pellucid. Thereare ten {pecies, all of which live in water. 

VOLUSENUS. See Witson. 

VOLUTA, 'in natural hiftory ; a genus of animals be- 

4:5 longing 


j Volute 
Vofflus. 
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longing to the clafs and order of vermes teftacea. There are 
144 fpecies. ‘I'he animals are of the fluz. kind the thell 


teownyene is unilocular and fpiral ; the aperture narrow and without a 
VRE beak ; the columella plaited. . 


VOLUTE, in architeéture, a kind of fpiral fcroll ufed 
in the Tonic and Compofite capitals, whereof it makes the 
principal chara¢teriftic and ornament. 

“VOMICA, in medicine, an abfcefs of the Iungs. 
Menreine, n® 186. 

Nux Vomica, in pharmacy, a flat compreffed round fruit, 
ef the breadth of a fhilling, or fomewhat more, and of about 
the thicknefs of a crown-piece. ; 

It is the nucleus of a fruit of an Eaft-Indian tree, the 
wood of which is the dignum co/umbrinum of the fhops. 

Some have prefcribed {mall dofes of the nux vomica as 
a fpecific againit a gonorrheea, and others againft quartan 
agues. But we have fo many good and fafe medicines for 
all thefe purpofes, that there feems no occafion for our ha- 
ving recourfe to {uch as thefe, which fhow fo many ligns of 
mifchief. 

VOMIT. See Emeric. 

VOMITING, a retrograde {pafmodic motion of the 
mutcular fibres of the cefophagus, ftomach, and inteftines, 
attended with ftrong convullions of the mufcles of the 
abdomen and diaphragm; which, when gentle, create a 


See 


~ naufea; when violent, a vomiting. 


VOORN, one of the iflands of Holland, bounded by the 
river Maes, which divides it from the continent and the 
ifland of INemande, on the north; by the fea called the 
Bies-bofch, on the eaft ; by another branch of the Maes, which 
divides it from the iflands of Goree and Overflackee, on the 
fouth; and by the German fea on the weft; being about 
24 miles long, and 5 broad. 

VORTEX, in meteorology, a whirlwind, or fudden, 
rapid, and violent motion of the air in gyres, or circles. 

Vortex is alfo ufed for an eddy or whirlpool; or a body 
of water, in certain feas or rivers, which run rapidly around, 
forming a fort of cavity in the middle. 

Vortex, in the Cartefian philefophy, is a fyftem or col- 
leGtion of particles of matter moving the fame way, and 
round the fame axis. 

VORTICELLO. See Microscopz, Vol. XI. page 
“osstus (John Gerard), one of the moft learned and 
laborious writers of the 17th century, was of a confiderable 
family in the Netherlands; and was born in 1577, in the 
Palatinate, near Heidelberg, at a place where his father, 
John Voffius, was minifter. He became well fkilled in 
polite literature, hiftory, and facred and profane antiquities, 
and was made direftor of the college of Dort. He was at 
length made profeflor of eloquence and chronology at Ley- 
den, from whence he was called in 1633 to Amfterdam, to 
fill the chair of a profeffor of hiftory. He died in 1649. 
He wrote many learned works, of which a complete edition 
has been printed at Amiterdam, in g vols folio. 

Vossius (Ifaac), a man of great parts and learning, the 
fon of John Gerard Voflius, was born at Leyden in 1618. 
He had no other tutor but his father, and employed his 
whole life in ftudying : his merit recommended him to a 
correfpondence with queen Chriftina of Sweden; he made 
feveral journeys into Sweden by her order, and had the 
honour to teach her the Greek language. In 1670 he 
came over to England, where king Charles made him canon 
of Windfor; though he knew his character well enough to 
fay, That there was nothing that Voffius refufed to believe, 
excepting the Bible. He appears indeed by his publica- 
tions, which are neither fo ufeful nor fo numerous as his fa- 
ther’s, to have been a moft credulous man, while he afforded 
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many circumftances to bring his religious faith in queftion. 
He died at Windfor caftle in 1688. 

VOTE, the fuffrage or refolve of each of the membets 
of an aflembly, where any affair is to be carried by a majori- 
ty; but more particularly ufed for the refolves of the mem- 
bers of either houfe of parliament. 

VOTIVE mepans,,thofe,on which are expreffed the 
vows of the people for the emperors or empreffes.* See Mz- 
DAL. : 
VOW, a folemn and religious promife or oath. See 
OaTH. 

The ufe of vows is found in mof religions. "They make 
up a confiderable part of the Pagan worfhip, being made 
either in confequence of fome deliverance, under fome pref- 
fing neceffity, or for the fuccefs of fome enterprize. A- 
mong the Jews, all vows were to be voluntary, and made by 
perfons wholly in their own power; and 1f fuch perfon 
made a vow in any thing lawful and poffible, he was oblized 
to fulfil it. If he appointed no particular time for accom- 
plifhing his vow, he was bound to do it inftantly, left by 
delay he fhould prove lefs able, or be unwilling, to execute 
his promife. Among the Romanifts, a perfon is conftituted 
a religious by taking three vows ; that of poverty, chaltity, 
and obedience. 

Vows, among the Romans, fignified facrifices, offerings, 
prefents, and prayers made for the Czfars, and emperors, 
particulary for their profperity and the continuance of their 
empire. Thefe were at firft made every 5 years, then 
every 15, and afterwards every 20, and were called guinguen- 
nalia, decennalia, and wincennalia. 

VOWEL, in grammar, a letter which affords a complete 
found of itfelf, or a letter fo fimple as only to need a bare 
opening of the mouth to make it heard, and to form a di- 
ftin@t voice. The vowels are fix, in number, viz. A, E, I, 
OQ; Uy, ¥. 

Vowexr (John). See Hooxer. 

UPHOLSTER, Upuousrerer, or Upholder, a tradef- 
man that makes beds, and all forts of furniture thereunto 
belonging, &c. 

UPLAND, denotes high ground, or, as fome call it, 
terra firma, by which it ftands oppofed to fuch as is moorifh, 
marfhy, or low. 

Upxanp, a province of Sweden, bounded on the north» 
eaft by the Baltic Sea, on the fouth by the fea of Suderma~ 
nia, and on the weft by Weltmania and Geftricia, from 
which it is feparated by the river Dela. It is about 70. 
miles in length and 45 in breadth, and contains mines of 
iron and lead. Stockholm is the capital. 

UPSAL, a rich and confiderable city of Sweden, in Up- 
land, with a famous univerfity, and an archbifhop’s fee. The 
town is pretty large, and as {traight as a line; but moft of 
the houfes are of wood, covered with birch-bark, with turf 
onthe top. On an eminence, to the fouth of the town, is: 
a ruined caftle. ‘Thofe that view the town from hence 
would take it to be a garden, whofe ftreets reprefent the 
alleys; and the houfes, which are covered with turf, the 
grafs-plats. It was formerly the refidence of the kings, and is 
now the ufual place where they are crowned. It is feated 
on the river Sala, over which there are two bridges. It is 
27 miles north-weft of Stockholm. E, Long. 17. 48. N. 
Lat. 59. 52. ; 

UPUPA, in ornithology ; a genus belonging to the order 
of pice. ‘The beak is arcuated, convex, and fomething blunt 5 
the tongue is obtufe, triangular, entire, and very fhort; and 
the feet are fitted for walking. There are ten fpecies ; one 
of which, the epops, hoopoe, or dung-bird, is frequently feen 
in Britain. It may be readily diftinguifhed from all others: 
that vifit this ifland by its beautiful creft, which it can erect 
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‘or deprefs at pleafure. It is in length 15 inches; the foluble in the nitric and in the nitro-muriatic acids, partial- Uranofto- 
bill is black, two inches and a half long, flender, and incur- ly foin the muriatic, but not at all in the fulphuric. From  P¥* 
vated; the irides are hazel: the creft confifts of adouble thefe folutions, the unfaturated ferruginous pruffiat of potath, Urinal | 
row of feathers; the higheft about two inches long; the or phlogifticated alkali, precipitates the metallic fubftance, ——)—_! 


tips are black, their lower part of a pale orange colour: the 
neck is ot a pale reddifh brown ; the breaft and belly white; 
the leffer coverts of the wings are of a light brown ; the 


_ back, fcapulars, and wings, crofled with broad bars of white 


and black; the rump is white; the tail confifts of only to 
feathers, white marked with black, in form ef a crefcent, 
the horns pointing towards the end of the feathers. The 
legs are fhort and black ; the exterior toe is. clofely united 
at the bottom to the middle toe. 

According te Linnzus, it takes its name from its note, 
which has a found fimilar to the word ; or it may be deri- 
ved from the French Auppe, or ‘ crefted :”’ it breeds in 
hollow trees, and lays two afh-coloured eggs: it feeds on in- 
f{eéts, which it picks out of ordure of all kinds. Dr Pallas 
affirms, that it breeds in preference in putrid carcafes ; and 


that he had feen the neft of one in the privy of an uninha- 


bited houfe, in the fuburbs of Tzaritfyn. 
Ovid fays that Tereus was changed into this bird : 


Vertitur in volucrem, cui flant in vertice crite, 
Prominet immodicum pro longa cufpida roftrum : 
Nomen epops velucri. Metam. lib. vi. 1.672. 


Tereus, through grief and hafte to be reveng’d, 
Shares the like fate, and te a bird is chang’d. 
Fix’d on his head the crefted plumes appear. 


Long is his beak, and fharpen’d as a fpear. Croxall. 


UR (anc. geog.), a citadel of Mefopotamia, fituated be- 
tween the Tigris and Nifibis; taken by fome for Ur of the 
Chaldees, the refidence of Abraham. What feems to con- 
firm this is, that from Ur to Haran, the other refidence of 
the patriarch, the road lies dire@tly for Paleftine. And it 
#3 no objection that Ur is faid to be in Mefopotamia ; be- 
eaufe the parts next the ‘Tigris were occupied by the Chal- 
deans, as feems to be confirmed from Acts vii. 2, 4. It is 
walled Orche, in Strabo 3; Orchoe, in Ptolemy. 

URALLIAN Cuain, a range of mountams which 
form part of the boundaries of Afia, and anciently knowa by 
the name of Riphei Montes. See Riexz1 Montes, &c. 

_ URANTA, in fabulous hiftory, one of the nine Mufes, 
was fuppofed to prefide over aftronomy. She is commonly 
reprefented in an azure robe, crowned with ftars, and {up- 
porting a large globe with both hands. 

URANIUM, a foffil found at Johangeorgenftad in Sa- 
mony, and at Joachimftal in Bohemia, and is, by the miners, 
walled Pechblend. M. Werner, a German mineralogitt, be- 
ing convinced that it was net a blend, gave it the name of 
Ferrum Ochraceum Piceum, and thought it contained the 
tung ttic acid combinedwith iron: but M. Klaproth is of a 
contrary opinion, and maintains that it is very different from 
wolfram. There are (he fays) two varieties of pechblend: 
the one is of a dark grey colour, with very little brilliancy, 
the particles of which have the form of a flattened con- 
choeid ; it is not very hard, and, when triturated, becomes 
a black powder: its mean fpecific gravity is 7,5. The 
other is diftinguifhed by its black colour, though it fome- 
‘times affumes a reddifh tint: its furface ie more brilliant than 


- that of the former, and refembles pit-coals it is alfo lets 


hard ; and the black powder, to which it is reduced by tri- 
turation, has a greenifh hue. This kind is generally dif- 
covered in compaét mafles, lying between ftrata of a mica- 
-ceous {chift, which is found to be decompounded. In the 
internal parts of this ftone, it is not uncommon te meet with 
weins-of a peculiar yellow metallic earth. ‘I'he pechblend is 


which then refembles kermes mineral in colour. This, 
when it does not unite in flakes, but is uniformly diffufed 
in the folution, may be confidered as one of the moft di- 
ftinguifhing charaéters of the pechblend ; another is, that 
the precipitates, effe€ted by the volatile and fixed alkalis, 
are yellow; the fixed cauftic alkalis giving it a lemon colour, 
the aerated alike yellow. This yellow oxyd, or calx, cannot 
be fufed with alkalis, As this foflil cannot be claffed either 
mnmong the zinc or iron ores, and is very different from 
tungftein, M. Klaproth propofes to give to it the appellation 
of Uranium; and he diltributes it into the following {pecies: 

1. Uranium /ulphuratum. (a) Dark gray, often exhibiting 
traces of Galena. (2) Black, refembling pit-coal. 

2. Uranium Ochraceum. Brimftone colour, lemon colour, 
deep yellow, reddifh brown. 

3. Uranium Spathofum. (a) Tinged with green by copper. 
(4) Yellow. This is the green mica or chalcolithe. 

URANOSCOPUS, in ichthyology, a genus of fifhes 
belonging to the order of jugulares. The head is large, 
rouzh, and depreffed, the upper jaw being fhorter than the 
under one; there are fix dentated rays in the membrane 
of the gills; and the anus is in the middle of the body. 
“L‘here are two f{pecies, one of which is found in the Medi- 
terranean Sea. 

Rarwart pb) URBINO. See Rapuact. 

URCHIN, in zoology. SeeEcuinus. 

URETERS, in anatomy. See Anatomy, n° 107. 

URETHRA, in anatomy. See Anarory, n°407. 

URIM and Tuummim, among the ancient Hebrews, a 
certain oracular manner of confulting God, which was done 
by the high prieft dreffed in his robes, and having on his 
pectoral or breatt-plate. 

Various have been the fentiments of commentators con- 
cerning the urim and thummim. Jofephus, and feveral 
others, maintain, that it meant the precious ftones fet in 
the high-prieft’s breaft-plate, which by extraordinary luftre 
made known the will of God to thofe who confulted him. 
Spencer believes that the urim and thummim were two 
little golden figures fhut up in the pectoral as in a purfe, 
which gave refponfes with an articulate voice. In fhort, 
there are as many opinions concerning the urim and thummim 
as there are particular authors that wrote aboutthem. The 
fafeft opinion, according to Broughton, feems to be, that 
the words urim and thummim fignify fome divine virtue and 
power annexed to the breaft-plate of the high-prieft, by 
which an oraculous anfwer was obtained fram God when he 
was con{ulted by the high-prieft ; and that this was called 
urim and thummim, to exprefs the clearnefs and perfection 
which thefe oracular anfwers always carried with them; for 
urim fignifies “ light,’? and thummim * perfection :” thefe 
aniwers not being inperfeé& and ambiguous, like the heathen 
oracles, but clear and evident. The ufe made of the urim 
and thummim was to confult Ged in difficult cafes relating - 
to the whole ftate of Ifrael ; and fometimes in cafes relating 
to the king, the fanhedrim, the general of the army, or fome 
other great perfonage. 

URINAL, in medicine, a veffel fit to receive and hold 
urine, and ufed accordingly for the convenience of fick per- 
fons. Iris ufually of glals, and crooked; and: fometimes 
it is filled with milk, to afluage the pain of the gravel. 

Urinal, in chemiftry, is an oblong glafs veffel, clofed 
for making folutions, and fo called from its 1efemblance to 
the glafles in which urine is fet to fettle for the in{peCtion | 
of the phyfician, 


452 URINE, 


Urine 


Urius. 


RR. 
URINE, a ferous and faline fluid; feparated from the 
blood, and carried by the emulgent arteries to the kidneys, 


Rates from whence it defcends to the. bladder by the ureters, and 


is from time to time emitted thence by the canal of the 
urethra. See Anatomy, n° 107. For the analyfis of 
urine, fee CHEMISTRY-~ 

URN, a kind of vafe, of a roundifh form,-but biggeft in 
the middle, like the common pitchers, now feldom ufed but 
in the way of ornament over chimney-pieces, in buffets, &c. 
The great ufe of urns among the ancients, was to preferve 
the afhes of the dead after they wére burnt; for which 
rcafon they were called cineraria, and urn@ cineraria, and 
were placed fometimes under the tomb-{tone. whereon the 
epitaph was cut; and fometimes in vaults in their own 
houfes. Urns were alfo ufed at their facrifices to put liquid 
things. in.. : 

UROGALLUS, in ornithology. See Terrao. 

URSA, in aftronomy, the name of two conftellations in 
the northern hemifphere. 

URSULINES; is church hiftory, an order of nuns, 
founded originally by St Angela of Brefcia, in the year 
3537; and fo called from St Urfula, to whom they were 
dedicated. 

URSUS, the sear; a genus of quadrupeds belonging 
to the order of fere. There are fix fore-teeth in the upper 
jaw, alternately hollow in the infide, and fix in the under 
jaw, the two lateral ones being lobated. The dog-teeth 
are folitary and conical; the eyes are furnifhed with a nic 
titating membrane; the nofe is prominent ; and there isa 
crooked bone in the penis.. There are eight fpecies ;. the 
principal of which are, 

1. ArGos, the black-bear, has ftreng, thick, and clamfy 
limbs ; very fhort tail; large feet ;. body covered with very 
long and fhaggy hair, various in its colour: the largeft are 
of a rufty brown; the {malle& of a deep black: fome from 
the confines of Ruffia black, mixed with white hairs, called 
by the Germans, fiver bear; and fome (but rarely) are 
found in Tartary of a pure white. It inhabits the north 
parts of Europe and Afia; the Alps: of Switzerland, and 
Dauphine ; Japan and Ceylon; North America and Peru. 
"I'he brown bears are fometimes carnivorous, and will de- 


»ftroy cattle, and eat. carrion. but their general food is 


roots, fruits, and vegetables: they will robe the fields of 
peafe; and when they are ripe, pluck great quantities up, 
beat the peafe out of the hufks on fome hard place, eat 
them, and carry off the ftraw: they will alfo, during win- 
ter, break into the farmer’s yard, and make great: havock 
among his ftock of oats; they are alfo particularly fond 
of honey. ‘The flefh. of a bear in autumn, when they are 
exceffively fat, by feeding on acorns, and other matt, is de- 
licate food ; and that of the cubs {till finer; but the paws 
of the old. bears are reckoned the moft exquifite morfel ; 
the fat white, and very {weet ; the oil excellent for ftrains 
and old pains. The latter end of autumn,. after they have 
fattened themfelves to the greateft degree, the bears with- 
uraw to their dens, where they continue for a great number 
of days in total inaétivity and abftinence from food, having 
no other nourifhment than what they get by fucking their 
feet, where the fat lodges in great abundance ; their retreats 
are either in cliffs of rocks, in the ceepeft recefles of the 


- thickeft woods, or in. the hollows of ancient trees, which 


they afcend and defcend with furprifing agility: as they 
Jay in ro winter-provifions, they are im a certain {pace of 
time forced from their retreats by hunger, and come out 
extremely lean: multitudes are killed annually in America, 
for the fake of their, flefh or fkin ; which laf makes a con- 
fiderable article of commerce. 

2. Maritimus, the polar or white bear, has a long head 


3 
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and neck ; fhort ‘round ears; great teeth the ‘hair long, Urfs ‘ 


URIS: 


foft, and white, tinged in fome parts: with yellow: growing 
toa vatt fize; the {kins of fome being 13 feet long. See 
Plate DX. fig. 3.. 

‘This animal is confined to the coldeft part. of the globe ; 
it has been found as far-as navigators have penetrated north- 
wards, above lat. 80.. The frigid climes: only feem adapted 
to its nature ; for we.do.net learn from any authority that 
it is met with farther fouth than Newfoundland. Its bounds 
in refpeét to longitude.are alfo very limited ;. being an animal 
unknown except on the fhores of Hudion’s Bay, Greenland, 
and Spitzbergen, on: one fide, and thofe of Nova Zembla 
on the other ; for fuch as have appeared in other parts have 
been hrought there involuntarily on floating iflands of ice ; 
{o that the intermediate countries of Norway and. Iceland 
are acquainted with. them but by accident. We cannot 
trace them farther eaft than Nova Zembla; though the 
froxen fea, that is continued from thence as far as the land 
of Tfchuk{fchi,. that lies above Kamtfchatka, is equally 
fuited to their nature. ‘The late hiftories of thofe countries 
are filent in refpeét to them. 

During fummer, the white bears are either refident on 
iflands of ice, or pafling from one to another: they fwim 
admirably; and can continue that exercife fix or feven. 
leagues, and dive with great agility. 
young at'a time: the affection between the parents and 
them is fo ftrong, that they would die rather than defert. 
one arrother. 


the fame. ‘They feed on fifth, feals, and the carcafes of 
whales, and on human bodies, which they will greedily 
tear up: they feem very fond of human blood; and are fo 
fearlefs as to attack companies of armed men, and even to 
board {mall veflels. When on land, they live on birds and 
their eggs; and allured by the fcent of feals flefh, often 
break into and plunder the houfes of the Greenlanders : 
their greateft enemy in the. brute creation is the morle, 
with whom they have terrible confli¢ts, but are generally 
werited, the vait teeth of the former giving it a fuperiority, 
The flefh is white, and faid to tafte. like mutton: the fat 
is.melted for train-oil, and that of the feet ufed in medicine ; 
but the liver is very unwholefome, as three of Barentz’s 
failors experienced, who fell dangeroufly ill on eating fome 
of it boiled, One of this fpecies was brought over to 
England a few years ago; it was very furious, almotk 
always in motion, roared loud, and feemed very. unealy, 
except when cooled by having pailfulls of water poured on it. 
3. The /ufcus, or wolverene, has: a black fharp pointed 
vilage; fhort rounded ears, almoft hid in the hairs; the 
fides of a yellowifh: brown, which paffes in form of a band 
quite over the hird-part of the back, above the tail. the 
legs are very ftrong, thick and fhort, of a deep black: the 
whole body is covered with very long and.thick hair, which 
varies in colour according to the feafon. It inhabits Hud- 
fon’s Bay and Canada, as far as the ftraits of Michilimaki- 
nac ; is found under the name of the glutton in the north 
parts of Europe and Afia, being a native of the moit riga- 

rous climates. i 
It isa maft voracious animal,. and flow of foot; fo igs 
obliged to take its prey by furprife. In America. it is called 
the deaver-eater, watching thofe. animals as they come out 
of their houfes, and f{ometimes breaking into their habitations, 
and devouring them. It often lurks on trees, and. falls oa 
the quadrupeds that pafs-wnder; will faften. on the horfe, 
elk, or ftag, and continue. eating a hole into its body, till 
the animal falls down. with the pain;. or elfe will tear out 
its eyes: no force can difengage it; yet fometimes the deer 
in their agony have been known to deltroy it, by running 
their 


"Fhey bring two. 


‘Their winter retreats are under the {now,. 


in which they form deep dens, fupported by pillars of. 


rfus, 


tica. 


UR F 


their head . violently againft a tree. It devours the ifatis, 


or white fox; fearches for the traps laid for the fables and 


other animals; and is often beforehand:with the huntfmen, 
who-futtain great lofles by the:glutton: authors have pre- 
tended that it feeds fo voraciouflys that at length it is in 
danger of burfting ; and that -it is obliged to eafe itfelf of 
its load, by: {queezing it out between two trees. 

In a wild ftate, it is vaftly fierce; a terror to both wolf 
and bear, which will not prey on it when they find it dead, 
perhaps on account of its»being fo very fetid, finelling like 
a pole-cat: it makes a ftrong refiftance when attacked; 
will tear the ftock-from the gun, and pull the traps it is 
caught in to pieces. Notwithftanding this, it is capable of 
being tamed, and of learning feveral tricks. It burrows, and 
has its den under ground. The fkin is fold in Siberia for 


4s. or 6s.; at Jakutfk for 12s.: and ftill dearer at Kamt- 


{chatka, where.the women dreis their hair with its white 
paws, which they efleem a great ornament. The fur is 
greatly efteemed in Europe: that of the north of Europe 
and Afia, whole fins are fometimes to be feen in the furriers 
fhops, is much finer, blacker, and more glofly than that of 
the wolverene, or American kind. The glutton has by 
fome authors been confounded with the hyzna. 

4. The /otor, or raccoon, has the upper part of the body ce- 
vered with hair, afh-coloured at the root, whitifh in the mid- 
dle, and tipped with black ; tail very bufhy, annulated with 
black ; toes black, and quite divided.—It inhabits the warm 
and temperate parts of America ; is found alfo in the moun- 
tains of Jamaica, and in the ifles of Maria, between the 
fouth point of California and Cape Corientes, in the South 
Sea: is calily made tame, very good-natured, and {portive; 
but as unlucky as a monkey, It is almoft always in mo- 
tion ; and very inquifitive, examining every thing with its 
paws. It makes ofe of them as hands ; fits up to eat; is 
extremely fond of {weet things, and ftrong liquors, and will 
get. exceflively drunk. It has all the cunnms of a fox ; and 
is very deftructive to poultry ; bat will eat all forts of fruits, 
green corn, &c. At low water it feeds much on oytters, 
and will watch their opening, and with its paw fnatch out 
the fifh; it fometimes is caught in the fhell, and kept there 
till drowned by the coming in of the tide: it is alfo fond 
of crabs. It climbs very nimbly up trees. It is hunt- 
ed for its fkin ; the fur is next, to that of the beaver for ma- 
king hats. : 

5. The meles, or common badger, is an animal of a very 
clumfy make, with fhort thick legs, long claws on the fore 
feet, and a fetid white matter exuding from the orifice be- 
low the tail. It inhabits moft parts of Europe, as far north 
as Norway and Ruffia, and the ttep or defert beyond Oren- 
Burgh, in the Ruffian Afiatic dominions, north of the Caf- 
pian Sea: inhabits alfo China, and is often found in the 
butchers fhops in Pekin, the Chinefe being fond of them; 
but a fcarce animal in moft countries. It feldom appears 


‘in the day ;.confines itfelf much to its hole ; is indolent and 


flecpy ; generally very fat; feeds by night; eats roots, 
fruits, grafs, infeéts, and frogs; but is not carnivorous : ‘it 
runs flowly ; when overtaken, it comes to bay, and defends 
itfelf vigoroufly.; its bite is dangerous. It burrows under 
ground ; makes feveral apartments, but forms only one en- 
trance from the furface. It is hunted during night for the 


fkin, which ferves for piftol. furniture ; the hairs for making | 


brufhes to foiten the fhades in painting. 
good bacon. 

URTICA, in botany: A genus of plants of the clafs of 
monacta, and order of tetrandria ; and in the natural fyttem 
clafled under the 53d order, Scabride. “The fmall dower 
has a. calyx of four leaves ; no corolla ; a neftarium minute, 
central, urn-fafhioned, The female a bivalve calyx ; and a 


Its flefh makes 


- 
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dye yarn of a yellow colour. 
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fingle, oval, glofly feed. There are 28 fpecies; three of 
which are Britith plants, . 

1. The pi/ulifera, Roman nettle, has a ftalk branched, 
two or three feet high. Leaves oppofite, oval, ferrated, 
ftinging. Fruit globofe. 

2. The urens, lefs ftinging nettle, has a ftem a foot high. 
Leaves roundifh, deeply ferrated, oppofite, burning. ‘The 
{tings are very curious microfcopic objects: they confit of 
an exceedingly fine pointed, tapering, hollow fub{tance; with 
a perforation at the point, and a bay at the bafe. When 
the {pring is preffed upon, it readily perforates the fkin, and 
at the fame time forces up fome of the acrimonious liquor 
contained in the bag into the wound. 

3. The dioica, common nettle, has a {quare firm ftem, 
three or four feet hizh. Leaves heart-fhaped, long-pointed, 
ferrated, befet with flings. Flowers in long catkins. ‘I'he 
acule1, or ftings of the nettle, have a {mall bladder at their 


bafe full of a burning corrofive liquor : when touched, they - 


excite a blifter, attended with a violent itching pain, though 
the fling does not appear to be tubular, or perforated at the 
top, nor any vifible liquor to be infpfed into the punGure 
made by it in the flefh. It feems certain, however, that 
fome of this liquor is infinuated into the wound, though in- 
vilibly, fince the ftings of the dried plant excite no pain. 

Nettle-tops in the {pring are often boiled and eaten by the 
common people initead of cabbage-greens. 

An Arran, and other iflands, a rennet is made of a flrong 
decoction of nettles: a quart of falt is put to three pints of 
the decogtien, and bettled up for ufe.. A common fpoon- 
ful of this liquor will coagulate a large bowl of milk very 
readily and agreeably. The ftalks of nettles are fo like in 
quality to hemp, that in fome parts of Europe and Siberia 
they have been manufactured into cloth, and paper has been 
made of them. The whole plant, particularly the root, is 
elteemed to be diuretic, and has been recommended in the 
jaundice and nephritic complaints. It is alfo reckoned a- 
{tringent ; and of fervice in all kinds of hemorrhagies, but 
is at prefent but little in pra@tice. . The roots boiled will 
The larvz, or caterpillars of 
many fpecies of butterflies, feed on the green plant ; and 
fheep and oxen will readily eat the dried. 

Urtica-Marina. See Anim ar-Flower. 

USANCE, in.commerce, is a determined time fixed for 
the payment of bills of exchange, reckoned either from the 
day of the bills being accepted, or. from-the day of their 
date; and thus called: becaufe regulated by the ufage and 
cuftom of the places whereon they -are-drawn. 

USE, in law, the profit or benefit of lands and tenements; 
or a truft and confidence repofed in a perfon for the hold- 
ing of lands, &c. that he to whofe ufe.the truft is made fhall 
receive the profits. : 

USHANT, an ifland of France;.15 miles weit of the 
coaft.of Britanny, at the entrance of the Britifh Channel. 

USHER (James), archbifhop of Armagh, one of the 
moft illuftrious prelates.in the 17th century, as well with re- 
{pe& to his piety and other virtues, as his-uncommon erndi- 
tion, was born in Dublin in 1580, and it is faid that two 
of his aunts taught him to read, though they were both born 
blind. Dublin college being finifhed in 1593, he was one 
of the.three hrft ftudents admitted. into. it. He made fo 
{witt a progrefs in his fludies, that at 18 years of aze he 
was able to difpute with Henry Fitz-Simon, a famous Je- 
fiit, who challenged ajl the Proteftant clergy ; and defend- 
ed his caufe fo: well: in the cafile of Dublin,.that he made 
him repent his-challenze. He. was ordained prieft in 1601, 
and foon after was appointed to preach conttantly before the 
court at Chrift-church in Dublin, on Sundays in the after. 
noon, In:1603, he was fent over to England.with Dr Luke 

Challoner... 


Urtica 


Uber. 


» & 8 
lin. In 1607, he took the degree of bachelor of divinity ; 


; foon after, he was made chancellor of St Patrick’s cathe- 


dral, and the fame year was chofen profeffor of divinity, 
when he made choice of Bellarmine’s controverfies for the 
fubjet of his leGtures.. Some years after, he made it a con- 
ftant cuftom to come over to England once in three yeare, 
fpencing one month of the fummer at Oxford, another at 
Cambridge, and the reft of the time at London. In 1612, 
he took the degree of doctor of divinity ; at the latter end 
of the year 1620, he was promoted to the bifhopric of 
Meath, and in 1625 was made archbifhop of Armagh. In 
the adminiftration of his archbifhopric he acted in a very ex- 
emplary manner, and endeavoured to reform the clergy and 
officers in the ecclefiaftical courts. In 1640, he came over 
to England with his family, with an intention foon to re- 
turn to Ireland; but was prevented by the rebellion which 
broke out there in 1641 ; and in that rebellion he was plun- 
dered of every thing, except his library, which was in Eng- 
land, and fome furniture in his houfe at Drogheda. His 
majefty, therefore, conferred on him the bifhopric of Car- 
lifle, to be held in commendam: the revenues of which were 
greatly leflened by the Scots and Irifh armies quartering up- 
on it ; but when all the lands belonging to the bifhoprics in 
England were feized by the parliament, they voted him a 
pention of 4001. per annum, though he never received it 
above once or twice. He afterwards removed to Oxford ; 
and, in 1643, was nominated one of the affembly of divines 
at Weftminfter, but refufed to fitamongft them ; which, to- 
gether with fome of his fermons at Oxford, giving offence 
to the parliament, they ordered his fludy of books, of confi- 


derable value, to be feized; but by the care of Dr Featly, 


one of the affembly, they were fecured for the primate’s ufe. 


‘The kinp’s affairs declined ; and Oxford being threatened’ 


with a fieze, he left that city, and retired to Cardiff in 
Wales, to the houfe of Sir Timothy Tyrrel, who had mar- 
ried his only daughter, and was then governor and general 
of the ordnance. He was afterwards invited to London by 
the couatefs of Peterborough. In 1647, he was chofen 
preacher in Lincoln’s-Inn ; and during the treaty in the Ifle 
of Wight, he was fent for by the king, who confulted him 
about the government of the church. ‘The death of his 
majefty ftruck him with great horror. The countefs of Pe- 
terborough’s houfe, ‘where the primate then lived, being juft 
ever-againft Charing Crofs, feveral of her gentlemen and 
fervants went up to the leads of the houfe, whence they could 
plainly fee what was a€ting before Whitehall. As foon as 
his majefty came upon the fcaffold, fome of the houfehold 
teld the primate of it ; and afkked him, whether he would fee 
the king once more before he was put to death. He was 
at firft unwilling, but at left went up: where, 2s the cere- 
monial advanced, the primate grew more and more affeGted; 
and, when the executioners in vizards began to put up the 
king’s hair, he fwooned away. He died of a pleurify in 
16553 and was folemnly buried at Weftminfter, in St Eraf- 
mus’s chapel. He publifhed, 1. Britannicarum Eccleharum 
Antigquitates. 2. Polycarpi et Ignati Epiftola, Grace Latine, 
&c. 3. Annals of the Old and New Teftament, in Latin. 
4. De Grace Septuaginta interpretum Perfione Syntagma ; and 
many other books which are efteenied. A confiderable 
number of his works ftill remain in manufcript. 

Usuer, an officer or fervant who has the care and direc- 
tion of the door of a court, hall, chamber, or the like. 

Usurr of the Black Rod, the eldeft of the gentlemen 
ufhers, daily waiters at court, whofe duty is to bear the 
rod before the king at the feaft of St George, and other fo- 
lemnities. 

USK, a river of Wales, which rifes on the weft of 


# 
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afer, Challoner, in order to putchafe books for the library of Dub- 


U TR 


Brecknockfhire, and runs fouth-eaft through that county Ufqnes 
baugh 


USQUEBAUGH, a ftrong compound liquor, chiefly woe i 


and Monmouthhhire, falling into the mouth of the Severn, 


taken by way of dram. 

There are feveral different methods of making this liquor; 
but the following is tfteemed one of the beft: To two gal- 
lons of brandy, or other fpirits, put a pound of Spanith li- 
quorice, half a pound of raifins of the fun, four ounces of 
currants, and three of fliced dates; the tops of baum, ‘mint, 
favory, thyme, and the tops of the flowers of rofemary, of 
each two ounces; cinnamon and mace, well bruifed, aut- 
meys, anifeeds, and coriander-feeds, bruifed likewife, of each 
four ounces; of citron or lemon, and orange. peel, fcraped, 
of each an ounce: let all thefe infufe 48 hours in a warm 
place, often fhaking them together; then let them ftand in 
a cool place fora week: after which the clear liquor is to 
be decanted’ off, and to it is to be put an equal quantity 
of neat white port, and a gallon of canary; after which tt 
is to be {weetened with a fufficient quantity of double-refi- 
ned fugar. 

USTION, in pharmacy, the preparing of certain fub- 
ftances by burning them. 

USUFRUIT, in the civil law, the ufe er enjoyment 
of any lands. or tenements; or the right of receiving the 
fruits and profits of an inheritance, or other thing, without 
a power of alienating or changing the property thereof. 

USURER, a perfon charged with a habit or a& of ue 
fury. 

USURIOUS contract, is any bargain or contraé& 
whereby a man is obliged to pay more intereft for money 
than the ftatute allows. 

USURPATION, in law, is an injurious ufing or enjoy- 
ment of a thing for continuance of time, that belongs of 
right to another. 

USURY, an unlawful contra& upon the loan of money, 
to receive the fame again with exorbitant increafe. Under 
the article INTEREST, it was obferved, that by ftatute 37 
Hen. VIII. c. g. the rate of intereft was fixed at rol. per 
cent. per annum: which the ftatute 13 Eliz. c. 8. confirms, 
and ordains, that all brokers fhall be guilty of a premunire 
that tranfaG any contracts for more, and the fecurities them- 
felves fhall be void. ‘The ftatute 21 Jac. I. c. 17. reduced 
intereft to 81. per cent.; and. it having been lowered in 
1650, during the ufurpation, to 6 per cent. the fame reduc- 
tion was re-enacted after the Reftoration by ftatute +2 Car. 
II. c. 13. and, laftly, the ftatute 12 Anne, ft. 2. c. 16. has 
reduced it to 5 per cent. Wherefore not only all contra&s 
for taking more are in themfelves totally void, but alfo the 
lender fhall forfeit treble the money borrowed. Alfo,if 
any fcrivener or broker takes more, than $s. per cent. pro- 
curation-money, or more than 12d. for making a bond, he 
fhall forfeit 201. with cofts, and fhall fuffer imprifonment for 
half a year. 

UTERUS, in anatomy. See there, n° 108. 

UTICA (anc. geog.), a town of Africa Propria, on the 
Mediterranean: a T'yrian colony, and older than Carthage, 
(Sil. Italicus); its name, according to Bochart, denoting 
o/d: reckoned fecond to it; but after the deftruétion of 
Carthage, became the capital and centre of all the Roman 
tranfaGtions in Africa, according to Strabo ; who adds, that 
it flood on the fame bay with Carthage, at one of the pro- 
montories called Apollonium, bounding the bay on the weit 
fide, the other.to the eaft called Hermeia, being at Carthage. 
It became famous by the death of Cato, who thence was 
called Urticenfis. 

UTRECHT, .one of the feven United Provinces, or 
States of Holland, wholly furrounded by. Holland and Guel- 


derland, excepting a {mall oart of it that borders on the 


Zuy dere 
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recht Zuyder.Zee. Its preateft length js about 32 miles, and 


hleur. 


breadth about.22. It enjoys a good air; and in moft pla- 


ces the foil is fruitful, but in fome fandy, or what is called . 


turf-ground, and in others over-run with wood. It is wa- 
tered by the Leck, Rhine, Vecht, and other fmaller rivers, 
befides feveral canals ; of which that extending from the vil- 
lage of Vree{wyk to Utrecht is one of the chief. 

Urrecut, or, Latin, Ultrajefum, TrajeGum vetus or ins 

ferius, or Trajedum Rheni, capital of a province of the fame 
name, fo called from its ancient ferry or paflage here over 
the Rhine; the word being compounded of irecht, which 
in Dutch fignifies ‘a ferry,” and oud or of, i. e. * old.?? 
It is a fair, large, and populous city, fituated 19 miles 
from Amfterdam, 25 from Rotterdam, and 27 from Ley- 
den. Here is a ftately town-houfe, with a commandery 
of the Teutonic order, and a celebrated univerfity, which 
was founded in 1630, fince which it hath flourihed greatly, 
though it has not all the privileges of moft other univer- 
fities; being wholly fubje& to the magiftrates of the city. 
The mall without the town, having five rows of lofty limes 
on each fide, is very pleafant ; and the phyfic-garden be- 
longing to the univerfity is extremely curious. ‘here are 
five churches here that have chapters ; but the members of 
thefe purchafe the places, of which fome coft 6000 or 7000 
guilders. The ftreams which run through feveral of the 
ftreets, contribute much to the beauty and cleanlinefs of the 
town; and the canal that is cut from the Leck, and paffes 
through it to Amfterdam, will carry fhips of any burden. 
Pope Adrian VI. was a native of this city. Here, in 1579, 
the memorable union was formed between the feven pro- 
winces ; and, in 1713, the celebrated peace concluded be- 
tween France on the one part, and the allies on the other. 
The Papifts have a nominal archbifhop of this city ; and 
there is a filk manufa@tory carried on in it, which employs 
a number of hands. The inhabitants are fuppofed to amount 
to 30,000. E. Long. 5. 8, N. Lat. 52. 7. 

UTRICULARIA, in botany: A genus of plants of 
the clafs of diandria, and order of monogynia ; and in the na- 
tural fyftem arranged under the 24th order, Corydales. 
The calyx is ringent, with a neGtarium refembling a {pur ; 
the corolla diphyllous and equal; the eapfule unilocular. 
There are nine {pecies ; two of which are natives of Britain. 
They have been applied to no particular ufe. 

UVA vursi. See Arsutus. 

VULCAN, in Pagan worfhip, the god of fubterraneeus 
fire and metals, was the fon of Jupiter and-Jano; and was 
faid to be fo remarkably deformed, that his father threw him 
down from heaven to the ifle of Lemnos, in which fall he 
broke his leg, and there he fet up his forge, and taught men 
how to foften and polifh brafs and iron. Thence he remo- 
ved to the Liparian ifles, near Sicily, where, by the affift- 
ance of the Cyclovs, he made Jupiter’s thunderbolts, and 
armour for the other gods. Notwithftanding the deformi- 
ty of his perfon, he had a paffion for Minerva, and by Jupi- 
ter’s confent made his addrefles to her, but without fuccefs. 
He was, however, more fortunate in his {uit to Venus ; who, 
after her marriage, chofe Mars for her gallant ; when Wul: 
can expofed them to the ridicule of the other gods, by ta- 
king them in a net. 

VULGATE, a very ancient Latin tranflation of the 
Bible, and the only one acknowledged by the church of 
Rome to be authentic. See Braue. 

VULNERARY, in. medicine, an epithet formerly gi- 
ven to remedies fuppofed to poflefs virtues for the cure of 
wounds and ulcers. 

VULTUR, a genus of birds belonging to the order of 
Accipitres, The beak is ftraight and crooked at the point ; 
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the head has no feathers ; on the forepart being only naked Vulture. 


YUL 


fkin; and. the tongue is generally bifid. There are 21 
{pecies. The moft remarkable are, 

1. Gryphus, the condor, which is not only the largeft of 
this genus, but perhaps of all others which are able to fly. 
The accounts of authors in regard to its extent of wing are 
various, viz. from g to 18 feet from the tip of one wing to 
that of the other. One gives it ftrength fufficient to carry 
off fheep, and boys of 10 years old; while another ventures 
to affirm, that it can lift an elephant from the ground high 
enough to kill it by the fall! M. de Salerne fays, that one 
of this kind was {het in France in the year 1719, which 
weighed 18 lib. and whofe extent of wing was 18 feet. 
But to come nearer the truth, perhaps it is better to abide 
by defcriptions which bear a moderate proportion. In 
Hawkefworth’s Voyages, mention is made of one of thefe 
birds fhot at Port Defire, off Pencuin Ifland, of which he 
gives the following defcription : ‘ The head of this bird re- 
fembled that of an eagle, except that it had a large comb 
upon it. Round the neck it had a white ruff, exaétly re- 
fembling a lady’s tippet ; the feathers on the back were as 
black as jet, and as bright as the fineft polith could render 
that mineral; the legs were remarkably ttrong and large, 
and the talons like thofe of an eagle, except that they were 
not fo fharp ; and the wings, when they were extended, meas 
fured, from point to point, no lefs than 12 feet”? This 
laft account feems by no means to exceed the natural fize, 
fince we have an account in the Philofophical Tranfaétions 
of one of the quill-feathers of this bird, brought from Chili, 
which meafured 12 feet 4 inches; the diameter of the quill 
half an inch; and the extent of wing 16 feet. This bird 
was met in latitude 33 fouth, not far from the ifland Mocha, 
in the South Sea, in the year 1691. The feamen thot it om 
a cliff by the fea-fide ; and taking it for a kind of turkey, 
made a meal of it. In this account we are told that the 
colour was black and white, like a magpie, and the creft or 
comb fharp like a razor. 

It feems now certain, that the account given by the edi~ 
tor of Cook’s Voyage is very nearly, if not precifely, the 
truth, as two birds of this kind are now in the mufeum of 
Mr Parkinfon, and are probably male and female. The frit 
of thefe has am extent of wing fomewhat under 11 feet. 
The bill 18 ftrong, moderately hooked, and blunt at the tip, 
which is white, the reit of it being of a dufky colour. On 
the top of the head runs a kind of carunculated fubftance, 
ftanding up like the comb of a cock. The head and neck 
are flightly covered with brown down, in fome parts nearly 
bare, and here and there a carunculated part, as in the neck. 
ofaturkey. Phe lower part of the neck is furrounded 
with a ruff of a pure white and hairy kind of feathers. 
The upper parts of the body, wing, and garl, are black, ex- 
cept that the middle wing coverts have whitith. ends, and 
the greater coverts half black half white. The nine or ten 
firft quills are black, the reft white, with the tips only 
black ; and when the wings are clofed, producing the ap- 
pearance of the bird having the back white ;. giving occafion: 
to Molrue, in his Hiftory of Chili, to fay, that the back was: 
white. ‘lhe under parts of the body are rather fliglAly cover 
ed with feathers; but thofe of the thighs are pretty long. 
The legs are flout and brown ; claws black and blunt. 

The fecond bird in Mr Parkinfon’s collection, chieffy dif- 
fers from the firft, im having not the leait appearance of 
comb or erelt, but {mooth: for the moft part, except where 
the head and neck are covered with down. ‘I'lie ruff on the 
lower part of the neck is not fo full and confpicuous; but 
as to the colour of the plumage, the difference is not worth: 
noticing. It is not impoffible but this laft may prove to be 

x 
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, Vultet. a yonng male, for Molruc exprefsly fays, that the female is 
v fmaller than the male, df a brown colour, and has no ruff 


about the neck, only a fmall tuft at the back part. 

Thefe birds are faid to make the neft‘among the inaccef- 
fible rocks, and to lay two white eggs, lar,zer than thofe of 
a turkey ; are very deftruGtive to fheep, and will in troops 
‘often attempt calves ; in which cafe, fome of them firft pick 


out the eyes, whilft others attack the poor animal‘on all _ 


“fides, and foon tear him to pieces. This gives rife ‘to. the 
following ftratagem, ufed by the peafants of Chili: One of 
them wraps himfelf up in the hide of a freth killed fheep or 
‘ox, and lies ftill on the ground; the condor, fuppofing it 
to be lawful prey, flies down to fecure it, when the perfon 
‘concealed lays hold of the legs of the bird, his hands-being 
well covered with gloves; and-immediately his comrades, 
who are concealed at a diftance, run in, and affift to fecure 
‘the depredator, by falling on him with flicks till they have 
‘killed him.’ See’Plate DX.-fig. 4. 

2. The Percnopterus, or Egyptian vultur.. ‘The appear- 
ance of this bird is as hortid as can well be imagined, viz. the 


ace is naked and wrinkled; the eyes are large and black ; 


the beak black and hooked; the talons large, and extending 


~ veady for prey ;.and the whole body. polluted with filth: 


a 


thefe atequalities enough to make the beholder fhudder with 
horror. Notwitliftanding this, the inhabitants of Egypt 
cannot be enough thankfulte Providence for this bird. All 
the places round Cairo are filled withthe dead bodies of affes 
rand camels; and thoufands of thefe birds fly about, and de- 
wour the carcafes before they putrify and fill the air with 
noxious exhatatiois. “The inhabitants of Egypt, and aftet 


_ them Maillet in hisDefcription of Egypt, fay, thatthey yearly 


follow the caravan'to Mecca,*and devour the filth of the 


“flaughtered beats, and the carcafes of the camels which die on 


» the journey. 
Tf one is killed, all the reft furround him in the fame manner 


They do not fly high, nor are they afraid of men. 


» as do the royfton crows 5 ‘they do not quit the places they fre- 
- quent, though frightened by the explofion of a gun, but im- 


~ mediately return thither. 


Maillet imagines this bird to be 


. the ibis of the ancients: but it is {carcely to be imagined, 
< that a wifewiation fhould pay fuch honours to an unclean, im- 


pure, and rapacious bird, which was not perhaps fo common 


before the Egyptians filled the ftreets with carcafes. If the 


ibis is to be found, it muft certainly be looked for in the ordo 


_ of grallee of Linnzus ; and we imagine it to be the white 


> ftork (Ardea cicona), 
_ Arabians call it rocheme ; the French living in Egypt, give 
: it the name of chapon de Pharaon, or de Mahometh. 


“young ones, 


The 


which is fo common in Egypt. 


3. Phe aura, or éarrion vulture, according te Mr Latham, 


“3 about the fize of a turkey, though it varies in five in dif- 


ferent parts. ‘Uhe bill is white ; the end black ; irides bluifh 
4affron-colour. The head, and part of the neck, are bare 
of feathers ; and of a redy or father rufous colour. The 
fides of the head warted, not unlike that of a turkey. 
"The whole plumage is brown black, with a purple and green 
glots in different reflections ; but in fome birds, efpecially 
greatly verging to dirty brown. T’he feathers 
of the quills and tail are blacker than the reft of the body. 
The legs are flefh-colour ; the claws black. 

This bird is very common in the Welt Indies, and both 
in North and SouthtAmerica. It feeds on dead carcafesy 


-fnakes, &c. like moft of this genus 5 which makes the fmell 


of it very offenfive. In general, it is very tame in‘its wild 
fate, but particularly fo when trained up from being young. 
This our author experienced in two birds fent home from 
Jamaica. ‘They were fuffered to run wild about the gar- 
Gen, and were alert and brifl during the fummer months ; 


but impatient of the-leaft colds for a rainy day, with the’ 
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U Z : 
flighteft degree of cold; obliged them’ to creep for fhelter. 
In the Weft Indies, they rooft together of mights, ‘in vatt 
numbers, like rooks in this country. They are reckoned 
a moft ufeful animal in the places where they refort ; which 
fecures their fafety, added toa penalty for killing one, which 
ig ‘in force in Jamaica; and other iflands of the Welt Indies, 

4. The /agittarius, or fecretary; is a moft fingular fpecies, 
being particularly remarkable from the great length of its 
legs; which at firft tight-would induce one to think it be- 
longed to waders: ~but the characters of the vultur are fo 
ftrongly marked throughout, as to leave no doubt to which 
clafs it belongs. 

The bird, when ftanding erect, is full three feet from the 
top of the lead to the ground. © ‘The bill is black, tharp, 
and crooked, like that of an eazle; the head, neck, breait, 
and upper parts of the body, are of a bluifh afh colour : the 
lexs are very Jong, ftouter than thofe of a heron, and of 


‘a brown colour; claws fhortifh, but crooked, not very fharp, 


and of a black colour; from the hind-head {prings a number 
of long feathers, which hang loofe behind like a pendent 
creft ; thefe feathers arife by pairs, and are longer as they 
aré lower down on the neck ; this creft the bird can ereét or 
deprefs at pleafure; it is of a dark colour, almoft black ; 
the webs are equal on both fides, and rather curled ; and the 
feathers, when erected, fornewhat incline towards the neck ; 
the two middle feathers of the tail twice as long as any of 
the reft. 

This fingular {pecies inhabits the internal parts of Africa, 
and is frequently feen at the Cape of Good Hope. It is 
alfo met with in the Philippine iflands. 

The defcription was taken by Mr Latham from three 
that were alike, which he faw in England alive fome years 
fince two of which are now in the Leverian mufeum. From 
confinement they had loft their two long tail feathers ; but 
this want was dupplied by fome accurate drawings by Sir 
Jofeph Banks, taken from the life at the Cape. 

As to the manners of this bird, it is on all hands allowed 
that it principally feeds on rats, lizards, fnakes, and the 
like ; and that it will become familiar : whence Sonnerat is 
of opinion, that it might be made ufeful in fome Of our co- 
lonies, if encouraged, towards the deftruétion of thofe pefts. 
They call it at the Cape of Good Hope /langeater, i. €. 
fnake-eater. A great peculiarity belongs to it, perhaps ob- 
ferved in no other ; which is, the faculty of ftriking forwards 
with its legs, never backwards. Dr Solander has feen one 
of thefe birds take up a fnake, {mall tortoife, or fuch like, 
in its claws; when dafhing it from thence againft the ground 
with great violence, if the victim was not killed at firft, it 
repeated the operation till that end was anfwered; after 
which it ate it up quietly. Dr-J. R. Forfter mentioned ‘a 
further circumftance, which he {ays was fuppofed to be pee 
culiar to this bird ; that fhould it by any accident break the 
leg, the bone would never unite again, 

VULVA, in anatomy. See there, n°-132. 

UVULA, in anatomy. See there, n° 102. 

UZ, or Urz, the country and place of refidence of Job. 
In the genealogy of the patriarchs there are three perfons 
called Uz,-cither of which might give this diftrict its names 
The firft was the grandfon of Sem, by his fon Aram (Gens 
¥Xll. 2 3+), who, aécording toJofephus, e¢cupied the Trachoe 
nitis, and Damafcus, to the north of Paleftine : but Job was 
among the fons of the Eaft. Another Uz was-the fon of 
Naher, Abraham’s brother (Gen. x. 21.), who appears to 
have removed, after pafling the Euphrates, from Haran of 
Mefopotamia to Arabia Deferta. The third Uz was a Hos 
rite, from mount Seir (Gen. xxxvi. 28.), and thus not of E- 
ber’s pofterity. Now the queftion is, from which of thefe 

Job’s 


Valea 
Na 


Bo 


Ye, 


¢ 


Waag 
\ 


Vageon, » 


- Britons, &c. 


W AG 
Job’s country, Uz, took its name? Not from the firfl, as 
is already fhown; nor from the fecond, becaufe his country 
is always called Seir, or Edom, never Uz and then called a 
fouth, not an eaf, country, in Scripture. It therefore re- 
mains, that we look for the country and place of refidence 
ef Job in Arabia Deferta ; for which there was very pro» 
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bable reafons. The plunderers of Job are called Chaldeans 
and Sabeans, next neighbours to him. ‘hele Sabeans came 
not from Arabia Felix, but from a nearer Sabe in Arabia 
Deferta (Ptolemy) ; and his friends, except Eliphaz the 
‘Themanite, were of Arabia Deferta, 


UZBECK Tartary. See Tarrary, 


W. 


. 


or w, is the 21ft letter of our alphabet ; and is com- 
? pofed, as its name implies, of two v’s. It was not 
in ufe among the Hebrews, Greeks, or Romans ; but chief- 
ly peculiar to the northern nations, the Teutones, Saxons, 
But fill it is not ufed by the French, Itali- 
ans, Spaniards, or Portuguefe, except in proper nanaés,~and 
other terms borrowed from languages in which it is ori- 
ginally ufed, and even then it is founded like the fingle v. 
‘This letter is of an ambiguous nature ; being a confonant at 
the beginning of words, and a vowel at the end. It may 
ftand before all the vowels except u; as water, wedge, win- 
ter, wonder : it may alfo follow the vowels a, ¢, 0, and unites 
‘with them into a kind of double vowel, or diphthong ; as 
in faw, few, cow, &c. It alfo goes before r, and follows / 
and th; as in wrath, fwear, thwart : it goes before 4 alfo, 
though in reality it is founded after it; as in when, 
what, &c. In fome words it is ob{cure, as in /hadow, wi- 
dow, &c. 

WAAG, a river of Hungary, which rifes in the Carpa- 
thian mountains, and falls into the Danube oppofite to the 
ifland of Schut. 

WAAL, a river vf the United Netherlands, being one 
of the branches of the Rhine, which runs from eaft to wett, 
thro’ Guelderland, pafling by Nimeguen, Tiel, Bommel, and 
Gorcum ; and, uniting with the Maes, falls into the German 
Sea below the Briel. 

WACHENDORFIA, in botany: A genus of plants 
of the clafs of triandria, and order of monogynia; and arran- 
ged in Linnzus’s Natural Method of Claffification under 
the 6th order, /nfate. ‘The corolla is hexapetalous, unequal, 
and fituated below the germen; the capfule trilocular and 
fuperior. There are four {pecies ; none of which are natives 
of Britain. 

WADD, or Wanprnc, isa ftopple of paper, hay, ftraw, 
or the like, forced into a gun upon the powder, to keep it 
clofe in the chamber ; or to put up clofe to the fhot, to keep 
it from rolling out. 

WADSE1’, in Scots law. See Law, n° clxix. 1. 

WAFERS, or Sealing Warars, are made thus: Take 
very fine flour, mix it with glair ef eggs, ifinglafs, and a 
little yeaft ; mingle the materials ; beat them well together; 
{pread the batter, being made thin with gum-water, on even 
tin plates, and dry them in a ftove; then cut them out for 
ufe. 

You may make them of what colour you pleafe, by tin- 
ging the pafte with brafil or vermilion for red; indigo or 
verditer, &c. for blue; faffron, turmerics, or gamboge, &c. 
for bellow. 

WAGER of Law. See (Wager of) Law. 

Wacrr of Battel. See (Wager of) Barrer. 

WAGGON, a wheel.carriageg of which there are vari- 
ous forms, accommodated to the different ufes they are in- 
tended for. ‘The common waggon confifts ef the fhafts or 
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rods, being the two pieces which the hind horfe-bears up; 

the welds; the flotes, or crofs pieces, which hold the thafts 
together ; the bolfter, being that part on which the fore- 
wheels and the axle-tree turn in wheeling the waygon acrofs 
the road ; the chef or body of the wagyon, having the 
ftaves or rails fixed thereon ; the bales, or hoops which com- 
pofe the top; the tilt, the place covered with cloth, at the 
end of the waggon. See Mecuanics, Se. iv. 

WAGTAIL, in ornithology. See Moracinya, 

WATEFS, Bona WAVIATA, are goods ftolen, and waived 
or thrown away by the thief in his flight, for fear of being 
apprehended. -'Uhefe are given to the king by the law, as 
a punifhment upon the owner for not himfelf purfuing the 
felon, and taking away his goods from him. And therefore 
if the party robbed do his diligence immediately to follow 
and apprehend the thief (which is called making Srefh fuit), 
or do convict him afterwards, or procure evidence to con- 
vict him, he fhall have his goods again. Waived goods do 
alfo not belong to the king till feized by fomebody for his 
ufe ; for if the party tobbed can feize them firtt, though at 
the diftance of 20 years, the king hall never have them. If 
the goods are hid by the thief, or left anywhere by him, 
fo that he had them not about him when he fied, and there- 
fore did not throw them away in his flight; thefe alfo are 
not bona waviata, but the owner may have them again when 
he pleafes. The goods of a foreign merchant, though fto- 
len and thrown away in flight, fhall never be waifs: the rea- 
fon whereof may be, not only for the encouragement of 
trade, but alfo becaufe there ‘is no wilful default in the 
foreign merchant’s not purfuing the thief, he being gene- 
rally a ftranger to our laws, our ufages, and our lan- 
guage. 

WAIGATS srrairs, fituated between Nova Zembla 
and Ruffia, through which the Dutch failed to the nerth, as 
high as 75°, in order to difcover a north-eaft paflage to 
China and the Eaft Indies. 

WAINSCOT, in building, the timber-work that ferves 
to line the walls of a room, being ufually made in pannels, 
and painted, to ferve inftead of hangings, 

WAIVE, in law, a woman that is put out of the pro- 
teGtion of the law. She is called waive, as being forfaken 
of the law; and not out/aw as a man is ; by reafon women 
cannot be of the decenna, and are not {worn in leets to the 
king, nor to the law, as men are ; who are therefore within 
_ the law; whereas women are not, and fo cannot be outlaw- 
ed, fince they never were within it. 

WAKE, the print or track impreffed by the courfe of 
a fhip on the furface of the water. It is formed by the re- 
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union of the body of water which was feparated by the fhip’s. 


bottom whilft moving through it; and may be feen to a con- 
fidevable diftance behind the ftern, as fmoother than the ret 
of the fea. Hence it is ufually obferved by the compafs, to 
dilcover the angle of lee-way. 
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A fhip is faid to be in the wake of another when fre fol- 


tewrmy~mee! Tows her oft the fame track, ora line fuppofed to be formed 


on the costinuation of her keel. 

‘l'wo diftant obje€ts obferved at fea ate called in the wake 
of each other, when the view of the farthelft is intercepted 
by the neareft ; fo that the obferver’s eye and the two ob- 
jects are all placed upon the fame right line. 

W axe is the eve-feaft of the dedication of churches, which 
is kept with feafting and rural diverfions. 

‘The learned Mr Whitaker, in his Hiftory of Manchefter, 
hath given a particular account of the origin of wakes and 
fairs. 
received the name of fome particular faint : this cuftom was 
practifed among the Roman Britons? and continued among 
the Saxons; and in the council of Cealchythe, in 816, the 
name of the denominating faint was expreisly requited to 
be infcribed on the altars, and alfo on the walls of the 
church, or a tablet within it. The feaft of this faint be- 
eame of courfe the feftival of the church. ‘Phus Chriftian 
feftivals were fubftituted in the room of the idolatrous anni- 
werfaries of heathenifm: accordingly, at the firft introduc- 
tion of Chriftianity among the Jutes of Kent, pope Grego- 
ry the Great advifed what had been previoufly done among 
the Britons, viz. Chriftian feftivals to be inftituted in the 
toom of the idolatrous, and the faffering day of the martyr 
whofe relics were repofited in the church, or the day on 
which the building was a@tually dedicated, to be the efta- 
blithed feaft of the parifh. Both were appointed and_ob- 
ferved ; and they were clearly diftinguifhed at firft among 
the Saxons, as appears from the laws of the Confeffor, where 
the dies dedicationis, or dedicatio, is repeatedly difcriminated 
from the propria feflivitas Janai, or celebratio fandi. ‘They 
remained equally diftin@ to the Reformation; the dedica- 
tion-day in 1536 being ordered for the futute.to be kept 
on the fir Sunday in OGober, and the feftival of the pa- 
tron faint to be celebrated no longer. ‘The latter was, by 
way of pre-eminence, denominated the church’s holiday, ot 
its peculiar feftival ; and while this remains i many parifhes 
at prefent, the other is fo utterly annihilated in all, that bi- 
fhop Kennet (fays Mr Whitaker) knew nothing of its 
Aifting exiftence, and has attributed to the day of dedica- 
tion what is true only concerning the faint’s day. Thus 
inftitured at firft, the day of the tutelar faint was obferved, 
tmoft probably by che Britons, and certainly by the Saxons, 
with great devotion. And the evening betore every faint’s 
day, in the Saxon Jewifh imethod of reckoning the houts, 
being an aétual hour of the day, and therefore like that 
appropriated to the duties of public religion, as they rec- 
koned Suirday from the firft to commence at the fun-fet of 
Saturday ; the evening preceding the church’s holiday would 
be obferved with all the devotion of the feftival. “The peo- 

le aQtually repaired to the church, and joined in the fervices 
of it; and they thus fpent the evening of their greater fe- 
ftivities in the monafteriés of the North, as eatly as the con- 
élifion of the feventh century. . 

'Thete fervices were naturally denominated from their Tate 
hours qweccan or wakes, and vigils or eves. ‘Ihat of the 
anniverfaty at Rippon, ae eatly as the commencement of 
the eighth century, is exprefsly denominated the vigi/. But 
thet of the chutch’s holiday was named cyric weccan, or 
church-wake, the church. vigil, ot church eve. And it was 
this commencement of both with a wake, which has now 
caufed the days to be generally preceded with vigils, and 
the church-holiday particularly to be denominated the 
thurch-wake. So religioufly was the eve and teftival of the 
patron faint obferved for many ages by the Saxons, even as 
tate as the reign of Edgar, the former being {pent in the 
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He obferves, that every church at its confecration . 
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church, and employed in prayer. And the wakes, and alf 
the other holidays in the year, were put upon the fame foot- 
ing with the o€taves of Chriftmas, Eafter, and of Pentecoft. 
When Gregory recommended the feftival of the patron faint, 


he advifed the people to ereét booths of branches about the 


church on the day of the feltival, and to feaft and be merry 
in them with innocence. Accordinzly, in every parifh, on 
the returning anniverfary of the faint, little pavilions were 
conftruéted of boughs, and the people indulged in them to 
hofpitality and mirth. The feafting of the faint’s day, how- 
ever, was foon abufed ; and even in the body of the church, 
when the people were affembled for devotion, they began to 
mind diverfions, and to introduce drinking. The growing 
intemperance gradually ftained the fervice of the vicil, till 
the feftivity of it was converted, as it now is, into ‘the ri- 
gour of a fat. At length they too juftly fcandalized the 
Puritans of the laft century, and numbers of the wakes were 
difufed entirely, efpecially in the eaft and fome weftern 
parts of England; but they are commonly obferved in thé 
north, and in the midland counties. 

This cuftom of celebrity in the neighbourhood of the 
church, on the days of particular faints, was introduced into 
England from the continent, and muft have been familiar 
equally to the Britons and Saxons ; being oblerved amonz 
the churches of Afia in the fixth century, and by thofe of 
the weft of Europe in the feventh. And equally in Afa 
and Europe on the continent, and in the iflands, thefe ce- 
lebrities were the caufés of thofe commercial marts which we 
genominate fairs. ‘The people teforted in crowds to the fe- 
{tival, and a confiderable provifion would be wanted for 
their entertainment. The profpe@ of intereft invited the 
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little traders of the country to come and offer their wares 3. 


and thus, among the many pavilions for hofpitality in the 
neighbourhood of the church, various booths were ere&ted 
fot the fale of different commodities. In larger towns, fur- 
rounded with populous diftri€ts, the refort of the people to 
the wakes would be great, and the attendance of traders nu- 
merous ; and this refort and attendance conftitute a fair.— 
Bafil exprefsly mentions the numerous appearance of tra- 
ders at thefe feftivals in Afia, and Grezory notes the fame 
cuftom to be common in Europe. And as the feftival was 
obferved on a feria or holiday, it naturally affumed to itfelf, 
and as naturally comtnunicated to the mart, the appellation 
of feria or fair. Indeed feveral of our moft ancient fairs 
appear to have been ufually held, and have been continued 
to our time, on the original charch-holidays of the places; 
befides, it is obfervable, that fairs were generally kept in 
church-yards, and even in the churches, and allo on Sun- 


days, till the indecency and fcandal were fo great as to need’ 


-Yeformation. 


Wake-Rozin. See Arum. 


WALACHIA, a province of Turkey in Europe,. 
bounded on the north by Moldavia and Tranfylvania, on. 


the eaft and fouth by the river Danube, and on the weit by 
Tranfylvania. It is 225 miles in length, and 125 in 
breadth ; and was ceded to the ‘Turks by_the treaty of Bel- 
grade, in 1739. 
aud there ate mines of feveral kinds. 
that it is capable of producing any thing ; and there are 
good paftures, with wine, oil, and all manner of European 
fruits. ‘The inhabitants are chiefly of the Greek church. 
WALCHEREN, an iffand of the Low Countries, and 


It abounds in good horfes and cattle s, 
The foil is fo fertile, . 


one of the principal of ‘thofe of Zealand; feparated from. 


Dutch Flanders. by the mouth of the Scheld. It is about 
nine miles in length, and eight im breadth ; and though it 
lies low, has good arable and‘pafture land. "I'he chief town 
of this ifland and the whole province is Middleburg. - 
WALDEN, 


Falden 


\l 
ales. 
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WALDEN, a town of Effex, commonly called Saffron 
Walden, with a market on Saturdays, and two fairs on Mid- 
lent Saturday for horfes, and November 1ft for cows. It 
is remarkable for the plenty of faffron that grows about it. 
‘This town was incorporated by Edward VI. and is govern- 
ed by a mayor and 24 aldermen, It-is 27 miles north-welt- 
by-north of Chelmsford, and 43 north-ealt of Londen. E. 
Long. o. 20. N. Lat. 52. 4. 

WALDENSES. See WaAtno, 

WALDO, a merchant of Lyons in the latter part of 
the {2th century, who applying himfelf to the ftudy of the 
Scriptures, and finding no warrant there for feveral of the 
Romifh do&rines, particularly that af tranfubftantiation, 
publicly oppofed them. His followers, who from him were 
called Waldenfes, being chafed from Lyons, {pread over 
Dauphine and Provence ; upon which Philip IT. is faid to 
have razed 300 gentlemens feats, and deftroyed feveral walled 
towns to ftop their growth ; but this, inftead of funpreffing, 
{pread them over a great part of Europe. The articles of 
their faith, which they drew. up and dedicated to the king 
of France, agreed in moft points with thofe of the prefent 
Proteftants. In the year 1200, thofe of themywho dwelt 
in the province of Albigeois in Languedoc, from whence 
they were called Albigen/es, ftood upon-their defence ; upon 
which Philip drove them into Bohemia, Sayoy, and Eng- 
Jand. ‘The crufade againft them is faid to have confilted of 
500,000 men, who wore their croffes on their breafts, to 
difinguifh themfelves from thofe who went to the Holy 
Land; and wore them on their fnoulders. 

WALES, a county fituated in the fouth-weft part of 
Britain, into which, the ancient Britons retired from the 
perfecution of the Saxons. Anciently it was of greater ex- 
tent than it is at prefent, and comprehended all the country 
beyond the Severn, that is, befides the 12 counties included 
in it at prefent, thofe of Herefordfhire and Monmouthhire, 
which now are reckoned a part of England, were then in- 
habited by three different tribes of the Britons, namely, the 
Silures, the Dimete, and the Ordovices. ‘The Romans 
were never able to fubdue them, till the reign of Vefpafian, 
when they were reduced by Julius Frontinus, who placed 


_ garrifons in their country to keep them in awe, Though 


the Saxons made themfelves mafters of all England, they 
never could get poffeflion of Wales, except the counties of 
Monmouthfhire and Herefordhhire, formerly a part of Wales. 
About the year 870, Roderic king of Wales divided it a- 


mong his three fons ; and the names of thefe divifions were, 


' Demetia, or South-Wales ; Povefia, or Powis-Land; and Ve- 


nedotia, or Norib-Wales. Another divifion is mentioned af- 
terwards in the records, viz. North Wales, South Wales, 
and Weft Wales; the laft comprehending the counties of 
Monmouth and Hereford. The country derived the name 
of Wales, and the inhabitants that of Wel/b, from the Sax- 
ons, who by thofe terms denote a country and people to 
which they are ftrangers; for the Welfh, in their own lan- 
guage, call their country Cymry, and their language Cym- 
raeg. They continued under their own princes and laws 
from the above-mentioned period, and were never entirely 
fubjeGted to the crown of England till the reign of Edward 
I. when Llewellin ap Gryflith, prince of Wales, loft both 
his life and dominions. Edward, the better to fecure his 
-conqueft, and to reconcile the Welfh to a foreign yoke, fent 
his queen to lie-in at Caeraarvon, where fhe was delivered 
.of a prince; to whom the Welfh, on that account, the more 
readily {ubmitted. Ever: fince that time, the eldeft fons ef 
the kings of England have commonly been created princes 
«of Wales, and as fuch enjoy certain revenues from that 
country. 


As to the charafter of the Webh, they are faid to be 


[ Sy9 ] 


WAL 

a brave, hofpitable people; and though very jealous of af- 
fronts, paffionate, and hafty, yet are eafily reconciled, The 
common people look with a {ufpicious eye on ftrangers, and 
bear an hereditary grudze to the Englifh nation, by whom 
their anceftors were expelled from the fineft parts of the 
ifland. ‘he gentlemen are apt to value ther:felves upon the 
antiquity of their families ; and with fome reafon, as they 
ean generally trace them much higher than the inhabitants 
of moft other countries. : 

All the better fort, both in town and country, can {peak 
Englih, efpecially in the counties bordering upon England. 
The common people, in general, only fpeak their own lan- 
guage, which is the ancient Britifh ; and not only differs en- 
tirely from the Englifth, but has very little affinity with any 
of the weftern tongues, unlefs we fhould accept the Gaelic, 
Erfe, or Irifh. It is faid to be a dialeé& of the ancient Cel- 
tic, and in many refpe€ts to refemble the Hebrew. Mott 
of the clergy are natives of the country, and underftand 
Englith fo well, that they could exercife their funGiens in 
any part of Britain. ‘The public worfhip, however, is as 
often performed in Welth as in Englith, excepting in the 


towns, where the latter is the prevailing language. The 
inhabitants are computed at about 300,c00. 
The country, though mountainous, efpecially in North 


Wales, is far from being barren or unfruitfuls the hills, 
befides the metals and minerals they contain, feeding vait 
herds of {mall black cattle, deer, fheep, and goats, and 
their valleys abounding in corn,-as their feas and rivers do 
in fith. Here are alfo wood, coal, and turf for fuel, in a- 
bundance. 

Wales is bounded on all fides by the fea and the Se 
vern; except on the eaft, where it joins to the counties 
of Chefter, Salop, Hereford, and Monmouth. = Its length, 
from the fouthernmoft part of Glamorganfhire to the extre- 
mity of Flinthhire north, is computed at about 113 miles; 
and its greateft breadth, from the river Way eaft to St Da- 
vid’s in Pembrokefhire weft, is nearly of the {ame dimenfions, 
being about yo miles. 

After the conqueft of Wales by Edward I. very material 
alterations were made in their laws, fo as to reduce them 
nearer to the Englifh flandard, efpecially in the forms of 
their judicial proceedings: but they ftill retained very much 
of their original polity, particularly their rule of inheritance, 
viz. that their lands were divided equally among all the iffue 
male, and did not defcend to the eldeft fon alone. By o- 
ther fubfequent ftatutes their provincial immunities were 
{till farther abridged : but the finifhing ftroke to their de- 
pendency was given “by the ftatute 27 Hen. VIII. c. 26. 
which at the fame time gave the utmoft advancement to 
their civil profperity, by admitting themh to a thorough 
communication of laws with the fubjeéts of England.— 
Thus were this brave people gradually conquered into the 
enjoyment of true liberty ; being infenfibly put upon the fame 
footing, and made fellow-citizens, with their conquerors. 

It is ena&ted by the 27 Hen. VIII. 1. That the domi- 
nion of Wales fhall be for ever united to the kingdom of 
England. 2. That all Welfhmen born fhall have the fame 
liberties as other king’s fubjets. 3. That lands in Wales 
fhall be inheritable according to the Englifh tenures and 
rules of defcent. 4. That the laws of England, and ne 
other, fhall be ufed in Wales; befides many other regula- 
tions of the police of this principality. “And the 34 and 
35 Hen. VIII. c. 26. confirms the fame, adds farther re- 
culations, divides it into twelve hires, and, in fhort, reduces 
it into the fame order in which itftands at this day; differ- 
ing from the kingdom of England in only a few particulars, 
and thofe too of the nature of privileges ({uch as having 
courts within itfelf, independent of the procefs of Weit- 
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WAL 
minftar-hall), and fome other immaterial peculiarities, hard- 
ly more than are to be found in many counties of England 
itfelf. 

New Wares. See New Briram. 

New South-Warzs. See New Horrann. 

Prince of Wares. See Rorar Family. 

Warxine Leaf. See Mantis Sytifolia. 

WALL, in archite€ture, the principal part of a building, 
as ferving both to inclofe it, and to fupport the roof, floors, 
&c.—Walls are diftincuifhed into various kinds, from the 
matter whereof they confit; as plaftered or mud-walls, brick- 
walls, ftone-walls, flint or boulder-walls, and boarded-walls. 
See ARCHITECTURE. 

Cob or Mud Warr. In thofe parts of England where 
ftone is fcarce, it is ufual to make walls and houfes of mud, 
or, as it is called in Devonthire, cob; which is a compofition 
of earth and ftraw, wet up fomewhat like mortar, but well 
beat and trod together. When a wall is making, after being 
raifed to a certain height, it is allowed time: to pitch or 
fettle before the work is refumed. Some value themfelves 
on their fkill in building with this compofition ; the price, 
when materials are found, is generally in Devonfhire 3s. per 
perch of 164 feet; but a ftone foundation cofts more. Houfes 
built with this, being covered with thatch, are very dry and 
warm ; a cob-wall, if in a good fituation, will lait 50 or 60 
years or more. When pulled down, they are ufed as ma- 
nure, and new earth employed to‘ rebuild with. 

WALLACE (Sir William), a gallant general of the 
Scots, who endeavoured to refcue his country from the 
Englifh yoke; but being taken prifoner, he was unjuttly 
tried by the Englifh laws, condemned, and executed as a 
traitor to Edward I. in 1304. See Scorianp, n° 103, 
et feq. 

WALLACHIA. See Waracuia.. 

WALLER (Edmund), a celebrated Englifh poet, was 
the fon of Robert Waller, Efg; of Agmondefiam in Buc- 
kinghamfhire, by Anne, the fitter of the_ great Hamden, 
who diftinguithed himfelf fo much in the beginning of the 
eivil wars. He was born in 1605; and his father dying 
when he was very young, the care of his education fell to 
his mother, who fent him to Eton f{chool. He was after- 
wards fent to King’s college in Cambridge, where he muft 
have been very affiduous in his ‘ftudies, fince, at fixteen or 
feventeen years of age, he was chofen into the laft parlia- 
ment of King James I. and ferved as burgefs for Agmon- 
defham. He began to exercife his poetical talent fo early 
as the year 16235 as appears from his verfes “* upon the 
danger his majefty (being prince) efcaped in the road of St 
AAndero ;”” for there Prince Charles, returning from Spain 
that year, had like to have been caft away. It-was not, 
however, Mr Waller’s wit, his fine parts, or his poetry, that 
fo much occafioned him te be firft publicly known, as his 
carrying off the daughter and fole heirefs of a rich citizen, 
againit a rival whofe intereft was efpoufed by the court. It 
1s not known at what time he married his firft lady; but he 
was a widower before he was 25, when he began to have a 
paffion for Sachariffla, which was a fGtitious name for the 
lady Dorothy Sidney, daughter to the earl of Leicefter, 
and afterwards wife to the earl of Sunderland. He was 
now known at court, \careffed by all who had any relifh for 
wit and polite literature; and was one of the famous club 
of which Lord Falkland, Mr Chillingworth, and other emi- 
nent men, were members. He was returned burgefs for 
Agmondefham in the parliament which met in April 1640. 
An intermiffion of parliaments having difgufled the nation, 
and railed jealoufies againft the defigns of the court, which 
would be fure to difcover themfelves whenever the king 
came to afk for a fapply, Mr Waller was one of the firft 
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who condemned the preceding meafures. 


houfe on this occalion; from which we may gather fome 
notion of his general principles in government ; wherein, 
however, he afterwards proved very variable and inconftant. 
Me oppofed the court alfo in the long parliament which met 
in November following, and was chofen to impeach Judge 
Crawley, which he did in a warm and eloquent fpeech, July 
16th 1641. ‘lhis fpeech was {o highly applauded, that 
20,300 copies of it were fold in one day. In 1642, he was 
one of the commiffioners appointed by the parliament to 
prefent their propofitions of peace to the king at Oxford. - 
In 1643, he was deeply enyzaged ina defign to reduce the 
city of London and the tower to the fervice of the king; 
for which he was tried and condemned, together with Mr 
‘Tomkins his brother-in-law, and Mr Challoner. ©'The two 
laiter {uffered death; but Mr Waller obtained a reprieve : 
he was, however, fentenced to fuffer a year's imprifonment, 
and to pay a fine of to,ooo]. After this, he became par- 
ticularly attached to Oliver Cromwell, upon whom he wrote 
a very handfome panegyric. He alfo wrote a noble poem 
on the death of that great man. 

At the Reftoration, he was treated with great civility by 
Charles II. who always made him one of the party in his 
diverfions at the duke of Buckingham’s and other places, 
He wrote a panegyric upon his majefty’s return ; which bes 
ing thought to fall much fhort of that he had before written 
on Oliver Cromwell, the king one day afked him in raillery, 
** How is it, Waller, that you wrote a better encomium on 
Cromwell than on me?” “ May it pleafe’ your majefty,’’ 
an{wered he, * we poets generally fucceéd beft in fiction.”? 
He fat in feveral parliaments after the Reftoration, and com 
tinued in the full vigour of his genius to the end of his life, 
his natural vivacity bearing him up, and making his com- 
pany agreeable co the laft. He died of a dropfy in 1687, 
and was interred in the church-yard of Beaconsfield, where 
a monument is ereted to his memory. Mr Waller has 
been honoured as the moft elegant and harmonious verfifer 
of his time, and a great refiner of the Englifh language. 
‘The beft edition of his works, containing poems, {peeches, 
letters, &c. is that publithed in quarto by Mr Fenton, in 
1730. 

WALLIS (Dr John), a celebrated mathematician, was - 
educated at Cambridge; where he became fellow of Queen’s 
college, and continued fo till, by his marriage, he vacated 
his fellowfhip. In 1640, he received holy orders, and be- 
came chaplain to the lady Vere. While he lived in this fa- 
mily, he cultivated the art of deciphering ; and it is faid, 
that the elector of Brandenburg, for whom. he explained 
feveral letters written in ciphers, fent him a gold chain and 
medal. In 1643 he publifhed, “ Truth tried; or, Animad- 
verfions on the lord Brooke’s treatife, called The Nature of 
Truth, &c’?. The next year he was chofen one of the {cribes 
or fecretaries to the affembly of divines at Weftminfter. Dr 
Peter ‘Turner, Savilian profeffor of geometry in Oxford, be- 
ing ejected by the parliament-vifitors in 1649, Mr Wallis - 
was appointed to fucceed him in that place. In 1653 he 
publithed at Oxford a Grammar of the Englifh ‘S’ongue in 
Latin. In 1655 he entered the lifts with Mr Hobbes; and 
their controverfy lafted a confiderable time. In 1657 the 
Door publithed: his Mathematical Works. Upon the 
death of Dr Langbaine, he was chofen cuftos -archivorum 
of the univerfity. After the Reftoration he met with great 
refpe&t, the king himfelf entertaining a favourable opinion 
of him on account of fome fervices he had ‘done both to his 
royal father and himfelf. He was therefore confirmed in 
his places, admitted one of the king’s chaplains in ordinary, 
and appointed one of the divines empowered to review a 

book 


) Fe fhowed him. Waller 
{elf in oppofition to the court, and made a fpeech in the Wallig 
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book of common prayer. He complied with the terms of 
the act of uniformity, and continued a fteady conformitt till 
his death. He was one of the firft members of the Royal 
Society, and correfponded with many learned men. In 
1697, the curators of the univerfity prefs at Oxford thought 
it for the honour of the univerfity to collect the mathema- 
tical works of the Doétor, which had been printed feparate- 
ly, fome in Latin, fome in Englifh, and publifhed them all 
together in the Latin tongue, in 3 vols, folio, He died in 
1703. He fpeaks of himfelf thus: ‘ It hath been my en- 
deavour all along to a& by moderate principles, being will- 
ing, whatever fide was uppermoft, to promote any good de- 
fign for the true intere% of religion, of iearning, and of the 
public good.” - Befides the works above-mentioned, he pub- 
lifhed many others. 

WALLOONS, a name for the inhabitants of a confider- 
able part of the Netherlands, viz. Artois, Hainault, Namur, 
Luxembnrgh, and part of Flanders and Brabant. 

WALNUT-rreEz, m botany. See Jucians. 

WALPOLE (Sir Robert), earl of Orford, was born at 
Houghton in Norfolk, September 6th, 1674, and educated 
on the foundation at Eton fchool. ‘Thence he was elected 
to King’s Colleze in Cambridge ; but, fucceeding to the 
family eftate by the death of his elder brother, he refigned 
his fellowfhip. In 1700, he was chofen member of parlia- 
ment for King’s Lynn, and reprefented that borough in fe- 
veral fucceeding parliaments. In 1705, he was nominated 
one of the council to prince George of Denmak, lord high 
admiral of England; in 1707, appointed fecretary at war ; 
and, in 1709, treafurer of the navy. In 1710, upon the 
change of the miniftry, he was removed from all his poilts, 
and held no place afterwards during the queen’s reign. In 
1711 he was expelled from the houfe of commons for what 
they called notorious corruption in his office as fecretary at 
war. The borough of Lynn, however, re-eleéted him; and, 
though the houfe declared the ele&tion void, yet they per- 
fifted in the choice. In the well-known debate relating to 
Steele for publifhing the Crifis, he greatly diftinguifhed him- 
felf in behalf of liberty, and added to the popularity he had 
before acquired. 

On the death of the queen, a revolution of politics took 
place, and the Whig party prevailed” both at court and in 
the fenate. Walpole had before recommended himfeli to 
the houfe of Hanover by his zeal for its caufe, when the 
commons confidered the ftate of the nation with regard to 
the Proteftant fucceffion: and he had now the honour to 
procure the affurance of the houfe to the new king (which 
attended the addrefs of condolence and congratulation), 
«© That the commons would make ‘good all parliamentary 
funds.”? It is therefore not to be wondered at, that his 
promotion foon took place after the king’s arrival; and 
that in a few days he was appointed receiver and pay- 
mafter general of all the guards and garrifons, and of all 
other the land forces in Great Britain, paymafter ‘of the 
royal hofpital at Chelfea, and likewife a privy counfellor. 
On the opening of a new parliament, a committee of fecre- 
cy was chofen to enquire into the conduc of the late mi- 
niftry, of which Walpole was appointed chairman ; and, by 


his management, articles of impeachment were read againit 


the earl of Oxford, lord Bolingbroke, the duke of Ormond, 
and the earl of Strafford. ‘The eminent fervice he was 
thought to have done the crowr, by the vigorous profe- 
cution of thofe minifters who were deemed the chief in- 
ftruments of the peace, was foon rewarded by the extra- 
ordinary promotions to the offices of firft commiflioner of 
the treafury, and chancellor and under treafurer of the ex- 
ehequer- 
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In two years time he refigned all his offices on account Walpole: 


of a mifunderftanding which took place between him and 
the reft of the miniftry about certain fupplies demanded tor 
the fupport of his majefty’s German dominions. On the 
day of his refignation he brought in the tamous finking 
fund-bill, which he prefented as a country-gentleman, fay- 
ing, that he hoped it would not fare the worfe for having 
two fathers; and that his fucceflor Mr Stanhope would 
bring it to perfeGtion. His calling himfelf the father of a 
projeét, which hath fince been fo often employed to other 
purpofes than were at firft declared, gave his enemies fre- 
quent opportunity for fatire and ridicule ; and-it hath been 
farcaftically obferved, that the father of this-fund appeared 
ina very bad light when viewed in the capacity of a nurfe. 
Tn the next feffion of parliament, Walpole oppofed the mi- 
nilftry in every thing; and even Wyndham or Shippen did 
not exceed him in patriotifm. Upon a motion in the houfe- 
for continuing the army, he made a {peech of above an hour 
lonz, and difplayed the danger of a ftanding army in a free 
country, with all the powers of eloquence. Early in 1720 
the rigour of the patriot began to foften, and the complai- 
fance of the courtier to appear; and he was again appointed 
paymatter of the forces, and feveral of his friends were found 
foon after in the lift of promotions. No doubt now remains 
ed of his entire converfion to court meafures; for, before the 
end of the year, we find him pleading as flrongly for the 
forces required by the war-office as he had before declaimed 
againft them, even though at this time the fame pretences 
for keeping them on foot did not exift. : 
It was not long before he acquired full minifterial power, 
being appointed firit lord commiffioner of the treafury, and 
chancellor of the exchequer; and, when the king went 
abroad in 1723, he was nominated one of the lords juftices 
for the adminiftration of government, and was {worn fole 
fecretary of ftate. About this time he received another 
diftinguifhed mark of the royal favour; his eldeft fon then 
on his travels being created a peer, by-the title of baron 
Walpole of Walpole. In 1725 he was made knight of the 
Bath, and the year after knight of the Garter. ‘The meafures 
of his adminiftration, during the long time he remained prime ~ 
or rather fole minifter, have been often canvaffed with all the 
feverity of critical inquiry. It is difficult to difcern the truth 
through the exaggerations and mifreprefentations of party. 
He has indeed been accufed of employing the finking fund for 
the purpofes: of corruption, of which it was long the fafhion 
to call him the father ; but the man who reflects on the - 
tranfaétions of Charles II. and his infamous cabal, will acquit 
him of the latter part of this charge. He was an enemy 
to war, and the friend of commerce; and becaufe he did not 
refent fome petty infults of the court of Spain fo fuddenly 
as the fiery part of the nation thought he fhould have done, 
a formidable oppofition was formed againft him in the houfe, ~ 
which had influence enough to employ in its caufe alntoft all 
the wit of the nation. Pulteney and Pitt were the great 
leaders of the party in the houfe’ of commons-; while Bo- 
lingbroke and Pope and Johnfon, and almoft every man of ” 
genius, exerted themfelves without doors to enlighten, by 
pamphlets in profe and verfe, the minds of the-people, and 
fhow the neceflity of a Spanith war. This he ftrenuoufly 
oppofed, becaufe he knew that the foreign fettlements of 
that power are:very remote, -and in a climate deftrudtive to > 
Englifhmen ; and that fuch of them as-we might be able to 
take, we could not poffibly retain... ‘I'he oppofition howe- 
ver prevailed. The nation was indulged ina war, of which 
it furely had no caufe to boaft of the fuccefs; and it is now 
univerfally known, that the greater part of thofe who with 
honeft intentions. had, either in parliament or out of it, beer - 
engaged. 
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engaged to run down the minifter, lived to repent of their 
conduét, and do juftice to the man whom they had fo per- 
tinacioufly vilified. 

In order to encourage commerce and improve the reve- 
nue, Sir Robert projested a {cheme for an extenfion of the 
excife, as the only means of putting a flop to the frauds of 
merchants and illicit traders. This was another ground of 
clamour to the orators within, and the wits without, doors; 
and while the eppofition reprefented it as a meafure big with 
public mifchief, Swift and Pope occaflonally alluded to it as 
an oppreflion calculated to deprive private hfe of all its com- 
forts. ‘The minifter was therefore obliged to abandon the 
fcheme; but ina fucceeding adminiftration it was partly 
carried into execution, at the exprefs folicitation of the 
principal perfons concerned in that article of trade which it 
was {uggelted would be moft affected bv it; and afterwards 
the moft popular minifter that ever dire@ed the councils of 
this country declared in full fenate, that if a time fhould 
ever arrive which was likely to render the project feafble, 
he would himfelf recommend an extenfion of the excife laws 
as a meafure of the greateft advantage to commerce, to the 
revenue, and to the general imterefts of the kingdom. 

In 1742 the oppofition prevailed ; and Sir Robert being 
no longer able to-carry a majority in the houfe of commons, 
refigned all his places, and fled for fhelter behind the throne. 
He was foon afterwards created earl of Orford; and the 
king, in confideration of his long and faithful fervices, grant- 
ed-him a penfion of 40001]. per annum. The remainder of 
his life he {pent in tranquillity and retirement, and died, 
3745, in the 714t year of his age. 

He has been feverely, and not unjuitly, cenfured for that 
fyftem of corruption by which he almoft avowed that he 
governed the nation; but the objets which he had in view 
are now acknowledged ‘to have been in a high degree praife- 
worthy. jJohnfon, who in the earlier part of his life had 
joined the other wits in writing againft his meafures, after- 
wards honoured his memory for the placability of his tem- 
per, and for keeping this country in peace for fo many years; 
and Mr Burke has lately * declared, that his only defe& as 
a minifter was the want of fufficient firmnefs to treat with 
contempt that popular clamour, which, by his yielding to 
it, hurried the nation into an expenfive and unjuft war. But 
his rancorous profecutioa of Atterbury bifhop of Rochefter 
(fee Arrersury), by a bill of pains and penalties, may be 
confidered as fomething worfe than a defect : it was a fault 
for which no apology can be made; becaufe, whether that 
prelate was innocent or guilty, of his guilt no legal proof 
ever appeared. In that inftance the condué of the minifter 
avas the more extraordinary, that on other occafions he chofe 
to gain over the diffaffe&ied by mildnefs and beneficence, even 
when he had fufficient proofs of their guilt. Of this the 
following anecdote, communicated by lord North to Dr 
Johnfon, is a fufficient proof. Sir Robert having got into 
his hands fome treafonable papers of his inveterate enemy 
Shippen, fent for him, and burnt them before his eyes. 
Some time afterwards, while Shippen was taking the oaths 
to the government in the houfe of commons, Sir Robert, 
who ftood next to him, and knew his principles to be the 
fame as ever, {miled ; upon which Shippen, who had obfer- 
wed him, faid ‘* Egad, Robin, that’s hardly fair.” 

To whatever objeGions his minifterial condu@& may be 
Jiable, in his private chara@ter he is univerlally allowed to 
have had amiable and benevolent qualities. That he was a 
tender parent, a kind mafter, a beneficent patron, a firm 
friend, an agreeable companion, are points that have been 
feldom diiputed ; and fo calm and equal was his temper, 
that Pulteney, his great rival and opponent, faid, he was dure 
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that Sir Robert Walpole never felt the bittereft invectives 


again{t him for half an hour. 
About the end of queen Anne’s reign, and the begin- 


ning of George I.’s, he wrote the following pamphlets. \ 


r. The Sovereign’s Anfwer to the Gloucefterfhire Addrefs, 


- The Sovereign meant Charles duke of Somerfet, fo nick. 


named by the Whigs. 2. Anfwer ta the Reprefentation 
of the Houfe of Lords on the State of the Navy, 1709. 
3. The Debts of the Nation ftated and confidered, in four 
Papers, 1710. 4. The Thirty-five Millions accounted for, 
1710. 5. A Letter from a foreign Minifter in England 
to Monfieur Pettecum, 1710., 6. Four Letters to a Friend in 
Scotland upon Sacheverell’s Trial; falfely attributed in the 
General DiGtionary to Mr Maynwaring. 7. A fhort Hi- 
{tory of the Parliament. It is an account of the laft Sef- 
fion of the queen. 8. The South-Sea Scheme confidered. 
g. A Pamphlet againft the Peerage Bill, 1719. 10. The 
Report of the Secret Committee, June oth, 1715. 

WALRUS, in zoolozy. See Tricuecus. 

WALSH (William), an Englifh critic and poet, the fon 
of Jofeph Wealth, Efq; of Abberley in Worcefterthire, was 
born about the year 1660. 


Walea 


ham, 


He became a gentleman-cem. _ 


moner of Wadham college, Oxford, but left the univerfity — 


without taking a degree. His writings are printed among 
the works of the Minor Poets, printed in 1749. He was 
made gentleman of the horfe in queen Anne’s reign; and 
died in 1708. He was the friend of Mr Dryden and of 
Mr Pope ; the former of whom efteemed him the beft critic 
then living ; and Mr Pope has celebrated his character in 
the Effay on Critici{m. 

WALSINGHAM, a town of Norfolk, with a market 
on Fridays, and a fair on Whit-Monday, for horfes and 
pedlar’s ware. It is feated not far from the fea; and in 
former times was famous for its college of canons, and was 
greatly frequented by pilgrims who went to pay their de- 
votions to the image of the Virgin Mary at the chapel, 
where there are two fine f{prings, called the Virgin Mary’s 
wells. Not many years ago there were found here 100 
urns full of afhes by a hufbandman, which were fuppofed 
to be thofe which the Romans filled with the afhes of the 
dead. It is 22 miles north-weft of Norwich, and 117 
north-north-eaft of London. E. Long. 0. 53. N, Lat. 52. 

6. 
: WALSINGHAM (Thomas), an Englith Benediétine 
monk of the monaftery of St Alban’s, about the year 1440. 
He applied himfelf to the hiftory and antiquity of hiscountry, 
in quality of hiftoriographer to the king;-and compofed the 
Hittory of King Henry VI. with other works. 

Watsincuam (Sir Francis), minifter and fecretary of 
ftare daring the reign of queen Elizabeth, and one of the 
greateft politicians of his time, was defcended from a noble 
and ancient family at Chiflehurft. After having made great 


progre{s in his ftudies at Cambridge, he was twice fent am- _ 


baflador to France, and at his return to England was em- 
ployed in the moft important affairs; became fecretary of 
{tate, and was one of the commiffioners for the trial of Mary 
queen of Scotland. Sir Francis was undoubtedly one of the 
mof refined politicians and moft penetrating ftatefman that 
any age ever produced. He had an admirable talent, both 
in difcovering and managing the fecret recefles of the heart. 
He had his {pies in moft courts in Chriftendom, and allowed 
them a liberal maintenance; fer it.was his maxim, That 
knowledge cannot be bought too dear. In 1587 the king 
of Spain having made vaft preparations, which furprited, 
and kept all Europe in fulpence, Walfingham employed his 
utmoft endeavours for the difcovery of that important fecrets 
and accordingly procured intelligence from Madrid, that the 


king 


finge. 
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kine had informed hig council of his having difpatched an 
exprefs to Rome, with a letter written with his own hand 
to the pope, acquainting him with the true defign of his 
preparations, and begging his bleffings upon him; which 
for fome reafons he could not difclofe till the return of the 
courier. The fecret being thus lodzed with the pope, 
Walfingham, by means of a Venetian prieft, whom he re- 
tained at Rome as a ipy, got’a copy of the original letter, 
which was ftolen out of the pope’s cabinet by a gentleman 
of the bed-chamber, who took the key out of the pope’s 
pocket while he flept. Atter this, by his dexterous 
management, he caufed the Spaniards bills to be protett- 
ed at Genoa, which fhould have fupplied them with money 
for their extraordinary preparations; and by this means 
he happily retarded this formidable invafion for a whole 
year. In fhort, he fpent his whole time and faculties in 
the fervice of queen Elizabeth ; on which account her ma- 
jefty was heard to fay, ‘* That in diligence and fagacity he 
exceeded her expe@ations.”” However, after all his emi- 
nent fervices to his country, this great man gave a remark- 
able proof at his death, which happened on the 6th of A- 
pril 1590, how far he preferred the public intereft to his 
own, he being fo poor, that excepting his library, which 
was a very fine one, he had fcarcely effets enough to de- 
fray the expence of his funeral. His principal works are, 
1. Memoirs and Inftruétions for the ufe of Ambaffadors, 
with his Letters and Negociations. 2. Political Memoirs. 
WALTHERIA, in botany; a genus of plants in the 
clafs monodelphia, and order triandria; and in the natu- 
ral fyftem arranged under the 37th order, Columnifera. 
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AR is a great evil; but it is inevitable, and often- 

times neeeflary. If he who firft reduced to rules 

the art of deflroying his fellow-creatures, had no end in 

view but to gratify the paffions of princes, he was.a montter, 

whom it would have been a duty to {mother at his birth: 

but if his intention was the defence of perfecuted virtue, or 

the punithment of fuccefsful wickednefs, to curb ambition, 

er to oppofe the unjuft claims of fuperior power, mankind 
ought to ere altars to his memory. 

War, in the laft cafe, is the moft neceffary and ufeful of 
all the fciences: the various kinds of knowledge which ought 
to furnifh the mind of a foldier are not without great diffi- 
eulty to be attained. Of moft other {ciences the principles 
are fixed, or at leaft they may be afcertained by the afliltance 
of experience ; there needs nothing but diligence to learn 
them, or a particular turn of mind to praétife them. Phi- 
lofophy, mathematics, architeGture, and many others, are all 
founded upon invariable combinations. Every man, even 
of a narrow underftanding, may remember rules, apply them 
properly, and fometimes-draw juft confequences from them: 
but the feience of war branches out into fo many particu- 
lars ; it takes in fo many different parts; there are fo many: 
reflections neceffary. to be made, fo many. circumftances and 
cafes to be brought together; that it is onlypby a continual 
application, grounded upon the love of his duty, and an in- 
elination to his profeffion, that any man.can attain it.. 

To march an army in every fort of country, whether 
open, woody, cr mountainous; to know how to torm a 
camp-in all, thofe countries, with which the general muft 
be thereughly acquainted in order to do it with fecurity ; 
to make a proper difpofition for a: battle, whether with a 
view to the pofture of the enemy, or to the fituation of the 
country ; to foreice events which depend im-a.manner upon 
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There is only one piftillum, and the capfule is uniloeular, 


bivalved, and monofpermous. There are three fpecies, none 
of which are natives of Britain. 


Walton 


Wapen- 
take. 


WALTON (Bryan), bifhop of Chefter, a learned Eng- oem 


lith divine, who gained great reputation by his edition of 
the Polyglot bible, with his Prolegomena in the beginning; 
which is more exact, fays Father Simon, than any other 
which had been publifhed on that fubjeGt. He died in 
1661. 

WAMPUM, the money ufed by the North-American 


Indians. It is much ufed in all their treaties as a fymbol 
of friendfhip. It is made of a fhell of a particular {pecies 
of Venus. 


WAPENTAKE, is all one with what we call a hundred; 
efpecially ufed in the north countries beyond the river Trent. 
The word feems to be of Danith original, and to be fo call. 
ed for this reafon: When firft this kingdom, or part there- 
of, was divided into wapentakes, he who was the chief of 


the wapentake or hundred, and whom we now calla high- 


conflable, as {oon as he entered upon his office, appeared in 
a field on a certain day on horfeback with a pike in his hand, 
and all the chief men of the hundred met him there with 
their lances, and touched his pike; which was a firn thet 
they were firmly united to each other by the touching their 
weapons. But Sir ‘homas Smith fays;that anciently mu- 


flers were made of the armour and weapons of the feveral* 


inhabitants of every wapentake; and from thofe that could 


not tind fufficient pledges for their good abearinz, their: 


weapons were taken away and given to others;. from 
whence he derives the word. 


Re 


chance; to be capable of making a good retreat on proper’ 
occafions; to dire&t the forages without faticuiny or exe 


pofing the troops; to fend‘ont detachments with precaution 5 
to conduét the convoys in fafety ;. to know how to canton 


an army; to eftablifh magazines in places, both fafe and’ 


within reach of the army,{o that it fhalb never be in want 


of fubfiftence~—thefe are the great ends of the military’ 


{cience. 
It is commonly thought fufficient for a military man to 


know how to obey; and: it is: alfo {uppofed that the fuc.- 


cefs of a day cannet be dubious, if 4 general joins the con- 


fidence of the foldiers to perfonal cowrage, a coo] head, and! 


aw knowledge ot the country. 
It is true that, im cafes of perplexity, many. generals 


have in a great meafure owed to their own capacity, and’ 


the confidence their foldters have repofed in them, the ad- 
vantages they have gained over the enemy ; and: confidence 


will always be repefed by the foldiers.in that general in- 


whom they perceive coolne{s united with courage. At the 
battle of Canne, when Gifeo.feemed to be much aftonifhed 
at the fuperiority of the enemy’s number, . Hannibal an- 


{wered’ him coolly, “ ‘here is, Gifco, a thing fill more: 


furprifing, of which you take no notice. Gifco affting him 
what it.was, ‘ [t is (replied Hannibal) that in all-that great 
crowd there is not one man whofe name is Gi/co.”  Plu- 


tarch obferves, that this coalnefs.of Hannibal greatly ani-- 


mated the Carthaginians, who could not imagine that their 


general would joke at. fo important a time, without being» 


certain of overcoming his enemies. 


Although bravery and courage are the.moft effential qua-- 
lifcations of a fubordinate officer, yet he fhould not be de-- 


ficient in thofe which are required in a yeneral, and which 
have been already mentioned ;. obedience. to.the. orders de- 
Ih 


livered 
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livered to him is no longer a virtue than whilft he compre- and which all who would attain that rank ought of courte 


hends and knows the intention of them, War, fays a cele- 
brated author, is a bufnefg which, like all others, muft be 
learned ; it fuppoles fome qualities to be born with us, and 
demands others which are to be acquired: but fince all 
thefe qualities muft have the original fource in genius, a 
man who propofes war for his profeflion, fhould never en- 
gage in it without having corlulted his natural bent, or 
without knowing the particular turn and power of his 
mind, Ability, whether in a general or an officer, is the 
effet of his genius, quickened by a natural liking to his 
bufinefs. 

A quick eye, which is of great importance to a foldier, 
3s natural to fome, and in them it is the effedt of genius; 
others acquire it by ftudy or experience; he who knows 


how to command himfelf, and has courage enough to keep. 


himfelf cool on the moft urgent occafions, has the readieft 
and quickeft eye. A quick, hot-headed man, however 
brave, fees nothing; or if he does, it is confufedly, and ge- 
nerally too late. 

It is this quick eye which enables a general to judge 
of an advantageous poft, of a manceuvre to be made, and 
of a good difpoftion fer the troops, whether with refpe& 
to that of the enemy, or to the fituation and nature of 
the country. 

The quick eye is no other than that penetrating genius 
which lets nothing efcape it. A general who knows how 
to unite this. quality with perpetual coolnefs, never is in 
want of expedients; he will fee how thofe events, which to 
any other wauld be the prefage of his own defeat, may end 
in the overthrow of his enemies. 

The choice of the general officers depends upon this ge- 
nius, which difcovers every thing; they ou ht to be the 
right-hand ot the general, and as capable of commanding 
the army as himfelf. Whatever good difpofitions a gene- 
ral may make, they muft prove ineffeCiual if not feconded 
by the general officers under his command; he cannot be 
everywhere, neither can he forfee all exigencies that may 
arife. He is obliged to give only general orders; it is 
therefore the bufinefs of thofe who command under him to 
know how to take the a¢vantage of a wrong movement of 
the enemy ; to take upon them to attack, or fuftain the 
troops which are engaged; and, as circumftances vary, to 
make them advance towards the enemy, either to keep him 
back or to attack him. 

But the qualities already mentioned would be ufelefs, if 
order and difcipline were not feverely obferved: the moft 
numerous and beft compoied army would foon become little 
elfe than a body of rangers, who being only united by the 
hope of booty, would feparate as foon as that motive ceafed ; 
and trufling each to his own head, or indulging his own 
humour, would be cut in pieces party by party: fo that if 
the general does not keep up fubordination (the foul and 
ftrength of difcipline), his army will be nothing more than 
a troop of Tartars ating more from the hope of plunder 
than the defire of glory. What art and what genius is 
there not requifite to maintain this fubordination? Too 
much feverity difgufts the foldier, and renders him muti- 
nous; too much indulgence finks him into indolence, and 
makes him negle& his duty ; licentiouinefs caufes that fub- 
ordination to feem burdenfome, which fhould never in any 
degree be given up: he lofes that refpe&t, and often that 
confidence, which he fhould have with regard to his officer; 
and indulgence often makes a well-difciplined body become 
‘a fet ot fluggards, who march againft their will, and who, 
on the moft prefling emergencies, think only on their own 
fafety. 

Befides thefe qualities, which are effential to a general, 


to have, there are ftill many others. neceffary to makea 
great man. A general who would merit the title of a hero, 
ought to unite in himfelf all civil, military, and political 
excellence. It is by this that he will eafily attain to make 
war with fuccefs: nothing will efcape him; he will know 
without difficulty the genius of every country, and of the 
nations which compofe the enemy’s army, the abilities of 
the generals who command, and the nature of the troops 
under them ; he knows that he may venture a motion with 
fome troops that he would not dare to attempt with others 
that are equally brave. One nation is vehement, fiery, and 
formidable in the firft onfet; another is not fo hafty, but 
of more perfeverance; with the former, a fingle inftant de- 
termines fuccefs; with the latter, the aétion is not fo rapid, 
but the event is lefs doubtful. 

No man is born a general, although he brin-s into the 
world with him the feeds of thofe virtues which makes a 
great man: Cefar, Spinola, ‘l'urenne, the great Conde, and 
{ome others, fhowed, even in their earlieft years, fuch qua- 
lities as ranked them above other men; they carried within 
them the principles of thofe great virtues which they drew 
forth to action by profound ftudy, and which they brought 
to perfection by the help of praétice: thofe who came after 
them, with perhaps fewer natural talents, have by ftudy 
rendered themfelves worthy of being compared to them. 
Cefar and all conquerors had this advantage, that they were 
able to make their own opportunities, and always aéted 
by their own choice. A man may be a good general with- 
out being a Marlborough or a Turenne: fuch ceniufes 
are fcarcely feen once in an age; but the more they are 
raifed above the reft of mankind, the more they ought to 
excite emulation. It is by endeavouring to furpafs the in- 
tellects of the fecond rate; it is by ftriving to equal the 
moft fublime, that the imitation of them is to be ettained, 
This paffion in a foldier is neither pride nor prefumption ; 
it is virtue: and it is by this only that he can hope to be 
ferviceable to the ftate, and add to the glory of his king 
and country. 

How much foever the honour of commanding armies may 
be fought after, it degrades him who is not worthy of it ; 
this rank, fo much defired, borders on the two extremes of 
glory and ignominy. A military man who labours to make 
himfelf capable of commanding, is not to be blamed; his 
ambition is noble: by ftudying the art of commanding, he 
learns that of obeying and of executing. But it is aftonifh- 
ing in the higheft degree to fee ‘foldiers thinking only on 


preferment, and negleCting the ftudy of their bufinefs. It. 


,1s perhaps lefs furprifing if we fee others, without having 
been tried, propofing to themfelves to command in chief ; 
becaufe fuch attempts fuppofe in the projeGtor an abfurd 
temerity, founded on a profound ignorance of the talents 
he ought to have, and the virtues which he has not. Such 
boldnefs is the chara¢ter of a man whofe mind is too nar- 
row to perceive his danger: We fhould rather approve the 
timidity that fuffers itfelf to be dejected by terror, fince it 
fhows\Y.t jeaft that he knows to what hazards he is expofed; 
both one and the other are blameable : modefty is the only 
proper quality of a foldier; it gives {plendour to virtue, it 
argues diffidence of himfelf, and defire of arriving at pers 
fection. 

The title of general would be lefs tempting, if proper 
attention was paid to the qualities it requires, and the duties 
it impofes ; it would then appear a very honourable, but 
painful burden. ‘The moft firm and intrepid »enius might 
be difcouraged, merely by thinking that on the condué& of 
a general depends the fate of the ftate, the glory of his 
prince’s arms, and his own reputation. 
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But yet the reward that follows fuch irkfome labours 


‘ought to animate men to undertake them. Objtacies, how- 


ever numerous they may be, are not infurmountable, | fince 
fo many great men have got the better of them: difliculties 
fhould ftir up a foldier’s emulation, but fhould never terrify 
him; he fhould endeavour to copy fuch great originals, 
though he fhould not be able to equal them. 


Tars treatife is divided into four parts. 
- In the firft are mentioned all the greater operations of a 


A 


R; | 
campalgn ; and the means of exeeuting thofe operations, in 
any kind of country, are endeavoured to be laid down. 

In the feeond, the precautions that are to be taken 
to attack the enemy in all the forementioned operations, are 
coniicered, 

The third treats of the Petite Guerre; or the operations 
of detached parties, and the war of pofts, 

The fourth, -6f fieges, both with regard to attack and 
defence. 


Partl. Of the GREATER OPERATIONS in DEFENSIVE WAR. 


Sect. 3. Of the Knowledge of a Country. 


Campaicn of which the plan is well formed, and 

& the difpdtitions well concerted, may neverthelefs prove 

unfuccefsful, 1f the general, to whofe direétion the operas 

tions are intrufled, hath not a therough knowledze of the 
country in which they are to be carried into execution. 

There is one knowledge of a country, which for an of. 
ficer to be without fhovld be confidered-as a reproach ; that 
of the fituation of. cities, towns, villages, forefts, ftreams, 
rivers, which is to be acquired by ftudying of geographical 
maps. ‘here is another branch of knowledge yet more 
particular, fuch as, of the pafles, or the boundaries of the 
country, the ftuation, the nature of the ground, whether 
it is plain, or divided by hollows, rivulets, hills, &e. which 
is to be acquired by the affiftance of topographical maps. 
Ta the ftudy of thefe laf, care mutt be taken, not blindly 
to follow the marks they lay down. - It very feldom hap- 
pens, that topographical maps are perfectly exaét: for, be- 
fides the many circumftances which may fometimes in a year 
alter a large extent of country, they feldom take notice of 
fords, bridges over the {mall rivulets, fmell hills, and hol- 
jows of little importance ; neither can they mark whatever 
may be occafioned by recent inundations and difruptions of 
the earth; whereas any of thefe unforefeen circumitances 
ney prove an obftruftion to a great defizn, cither by re- 
tarding the march of an army, preventing a column of 
troops from advancing, or leaving the enemy in poffeffion 
of fome paffes from which he miht have been driven. 

In order to avoid the errors into which a general may 
be drawn by the maps,- the fafeft method is to apply to the 
inhabitants of the country, go over it with the moft intel- 
ligent of them, and remark every obftacle, however trifling 
it may appear, 

For marching with greater fecurity, a general ought to 
form a compeny of guides of the peafante, be affyred of 
their fidelity, and attach them to him by all-_poflible me- 
thods, particularly by unbounded hberality, It is by mone 
only that trufty {pies and faithful guides can be fecured ; 
the latter are lefs expenfive, but full as neceflary ae the 
Parfimony fhould be avoided in war; for, as Vi- 
getius obferves, money fhould never be {pared when expence 
ix neceflary to fecure poflefion. In proportion as an army 
advances into a country, great care muft be taken to change 
the quides, 

The general fhould fend out detachments along with 
fome of thefe guides to examine the flreams which crofs the 
country, whether or no their mouths are at a difiance, into 
what river they empty themfelves, from whence they take 
their fouree, whether they. may be ealily forded, if their 
banks are fleep or floping, marfhy or covered with buhes ; 
other detachments fhould be employed in examining the 
woods, in order to find out whether troops can pals through 
them or not, 


Vor, XVIII. Part IT, 


En eyme 
yormer, 


A general ought himfelf'to examine into the truth of the 
reports made to him by thefe {mall detachments, or fend 
out others more confderable under the command of gene- 
val officers: however certain a general may be of the fi- 
delity-of his {pies and guides, yet he fhould not always 
rely upon their reports: miftrutl, which in general is ace 
counted a vice, may almoft be efteemed a virtue in the 
‘bufinefs of war. 

Furnithed with thefe lights, a general can allot the eafiet 
road to the artillery and baggage, the fhorte4 to the infan- 
try, and longeft to the cavalry: he can at once judge, 
from the nature of the ground, into how many columns the 
army can be divided in order to expedite the march, and 
what difpofitions will be neceflary for the columns with re- 
gard to the enemy’s pofition, 

By the knowledge of the country, a general is informed 
of what camps the enemy doth or can occupy, and of thofe 
neceflary to be taken to oppofe his defigns ; whether the 
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enemy’s detachments can ealily approach, or how he can» 


himfelf advance towards him, witkout being difcovered ; if 
there is forage in the neighbourhood of the enemy’s camp, 
or whether he is obliged to. draw it from a dittance; where 
he hath fixed his magazines, and whether an attempt to 
carry them off is praéticable or nots; in what manner his 
quarters are difpefed, and which of them is moft expofed ; 
what diftance there iz between himielf and the enemy; where 
the enemy hath eftablifhed pofts, and which thofe are that 
himfelf ought to occupy with rezard to the fitwation of his 
own camp and: quarters, and thofe belonging te the enemy $ 
which is the propereft road for the detachments and the 
patrols to keep, in ordet to gain intelligence; and laftly, 
with what degree of eafe the enemy can attack the army on 
its march, and whether in front or flank. ‘Whis knowled ge 
is effential to a general in every kind of country ; but ina 
woody or mountainous country it would become more par- 
ticularly dangerous, and even impoffible for him to march 
an army, it unacquainted with it. 

In 1702, the duke of Burgundy, being defirous to at- 


tack the enemy who were behind Cleves, but not being 


perfeily acquainted. with the foreft in his front, he detach- 
ed the marquis d’Alegre with (00 grenadiers, and 800 
horfe, to fee if it was not poffible to find fome paflage thro’ 
it. M, d’Alegre met with a defile which was occupied by 


the enemy: he attacked and forced it; but being advanced 


beyond it, found it was not pofible to proceed tarther, by 
reafon of the great number of deliles that fucceeded to each 
other; he thereupon turned back, fent, and -had' another 
paflage {urveyed, where there were found -fill greater ob« 
ftacles, Jie gave an account of this to the duke of Bur- 
gundy, who, not choofing to mifs the opportunity of at. 
tacking the enemy, fent him out again with a larger de« 
tachment, that he might examine whether, by keeping along 
the fide of the foreft, it would not be practicable fer him: 
to march up to them by way of the heaths of Mook, on 
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his army, efpecially in the month of December: the roads Def 
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Defenfive the fide of Grave and Nimeguen. The marquis d’Alegre 
Ojerations. aifcovered a defile which led to thefe heaths: he took pof- 


feffion of it, and fent notice thereof to the duke of Bur- 
gundy ; who ordered the army to advance, obliged the ene- 
my to fend their infantry into Nimeguen, and cannonaded 
their cavalry which had taken poft on the glacis, but were 
unable to maintain it ; and the confequence was, that the 
enemy fultained a great lofs in men, artillery, waggons, 
and baggage. : 

This example tertds to prove, that maps are not always 
to be relied on. ‘There can be no reafon to doubt that the 
duke of Burgundy was furnifhed with the moft exact: but 
yet it ig probable that he might not have fucceeded in this 
enterprife, if he had necle€ted fending M. d’Alegre to fur- 
vey the paffes, and examine two, before he proceeded to that 
throuch which be marched. 

The following is a general rule: That it is upon the 


‘ground, and not upon maps, that the roads throu,zh which 


an army is to march muft be examined, as well as the fitua- 
tion of places where camps are to be fixed, and fields of 
battle chofen. An army fhould never move before ways 
are opened for every column: with regard to a detachment 
it is different, as there may arife circamftances which will 
prevent the general from forefeeing what road it may take. 
The command of a detachment fhould always be yiven to 
an intellizent officer, and one who has made his bufinefs his 
only ftudy ; who hath been particularly careful to acquire 
a knowledge of the country, and of whofe genius the ye- 
neral fhould entertain no doubt. A particular choice ftirs 


up emulation in young men, and induces them to exert 
their utmoft endeavours to deferve fo diftinguifhing a mark 
of approbation. 

Into how many miftakes have even the greateft generals 
fallen, by not being thoroughly acquainted with a country, 
and by fuffering themfelves to be guided by general notions? 


M. de Feuquieres cites many examples of great enterprifes 
which have mifcarried by it. 

‘Toward the end of the year 1673, when a confiderable 
body of infartry, with only few cavalry, was on its return 
from Holland, under the condu& of M. de Luxemburg, 
the prince of Orange having affembled the whole force of 
the Dutch and the Spaniards (under his command), came 
upon the Maefe, with an intention to fight M. de Luxem- 
burg between Maeftricht and Charleroy. ‘This march made 
it neceflary for the court to fend an order to M. de Schom- 
berg to aflemble all the cavalry that were in Hainault and 
Flanders, and immediately join M. de Luxemburg, who was 
greatly inferior to the prince of Orange in cavalry. The 
prince’s aim then fhould have been to prevent the two ge- 
nerals from joining, and to have fought one or other of them 
before their jun@tion. The prince’s being unacquainted 
with the country; made him miftake for real the feints made 
by M. de Luxemburg, whilft he was upon the river Ourte; 
as if his intention was to march by way of the Condros and 
the Ardennes, in order to gain Sedan and the Mezuris. 
The prince of Orange drew near Huy and Namur; and by 
that means was at fuch a diftance from the high-road, that 
M. de Schomberg had an opportunity of advancing with his 
cavalry to Tongres; at the fame time that M. de Luxem- 
burg, by a forced march, paffed the Maefe at Maeltricht, 
and arrived at Tongres, where the junction of the two armies 
was effected without any accident. 

If the prince of Orange had made only two reflections 
upon the nature of the country, he would have avoided the 
miftake he fell into ; the firft of which is, that {carcely any 
body can be ignorant that the Condros and the Ardennes 
are fterile and mountainous countries; from whence it is 


evident, that M. de Luxemburg could not have fubfifted 


in thofe parts, very bad in the fummer, are almoft impaffable Oper 


during the winter ; confequently the carriages could not 
have paffed but with-the utmoft difficulty. 

The fecond refle€tion is, that if M. de Luxemburg had 
actually defigned to pafs through the Ardennes, why did 
M. de Schomberg advance towards Tongres, and fo expofe 
himfelf to the danger of being beaten, without a poffibility 
of receiving help from M. de Luxemburg, who was on the 
other fide of the Maefe? If the prince of Orange had had 
a thorough knowledge of the country through which M. de 
Luxemburg pretended he would pafs, he would foon have 
perceived that it was only to throw him into a perplexing 
uncertainty with regard to the road which the enemy’s 
general fhould naturally take: in a word, he would not 
have remained a moment in. doubt on the part he had to 
act. 

By this, then, it apnears, that the prince ought to have 
continued on the fide of Liege ; by which pofition he would 
have flopped M. de Schomberg, who would have f{carcely 
dared to advance to longres, nor would M. de Luxem- 
burg have attempted the paflage of the Maefe at Mae- 
ftricht : by*this means, the junétion would have been pre- 
vented ; or, if either of the two armies had -advanced, 
the prince could have attacked and beaten it; neither 
would it have been in the power of the other to have afiilt. 
ed it. 

It hath frequently happened, and will continue todo fo, 
that a general who knows how to take advantage of the 
knowledge of the country, although inferior in point of 
force, may change a defenfive into an offenfive war. In 
1671, M. de Créqui, who began the campaign on the de- 
fenfive, ended it with obliging the duke of Lorrain to pafs 
the thine: that prince difperfed his army, and then M. de 
Créqui formed the fiege of Fribourg. 

The knowledge of a country is ftill more effential in 
retreats: there is more art and more precaution required in 
a retreat than in any other action; that operation is the 
conclulion of all preceding ones. If a general, obliged to 
retreat precipitately, hath but a fuperficial knowledge of the 
country, how will he be able to re-aflemble his troops, re- 
eftablifh order, or march with any degree of fecurity ? 

Xenophon’s retreat with the ten thoufand Greeks is 
one of the molt ufeful leffons a commander can ftudy : in 
ihat undertaking were united the virtues of a confummate 
general, and the moft intrepid courage of a joldier; and 
in particular it exhibits the moft profound knowledge of 
the country. 

The knowledge of a country is as neceffary. for a. private 
officer as for the commander in chief, becauie he is to exe- 


cute with part what the general performs with all the ~ 


troops. When an officer, to whofe conduét an expedition 
is intrufted, joins this knowledge, one of the chief branches 
of military fcience, to practice and experience, he will with 
fo much the greater eale comprehend and execute the gene- 
ral’s intention and plan ; and he will be alfo enabled to take 
the propereft meafures for fuccefs : if, on the contrary, he 
begins a march, without being acquainted with the country, 
his mind mifgiving him, will increafe the danger, by the 
very means he takes to avoid it : he will fuppofe it im places 


where there is nothing to be feared, and eften fall into it - 


where he was.lealt apprehenfive ot it. 

The general-who commands in the cantonments and win- 
ter-quarters, and each officer who commands a particular 
quarter, will never be able to take proper meatures if they 
are unacquainted with the country: they will be unable to 
preferve a proper ftrength when feparated, or to affemble 
without difficulty on the firft order ; and for want of know- 
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ing the pos whieh it fs preper te wuard, they will occupy 
fuch as are unneeflary, and leaye thofe defencelefs that are 
moft liable to be attacked; the troops will be’ greatly 
fatizued by increafing the number of pofts without occafion, 
by fuperfinons or too numerous detachments or patroles, In 
a word, whateyer precautions are taketi within, the quarters 
will never be in fecurity, if the country round about them 
is not. perfe&tly known, and eyery important pafs between 
them and the enemy occupied, ; 


Secr. Il. Of the Preparations before taking the 
Field, and the March of an Army on leaving its 
Quarters to go into Vantonments. 


Tue time for an army to come out’ of winter-quarters, 
is always regulated by the plan which the general has 
formed for the enfuing campaign, But whether by the 
fituation of the quarters the army is enabled to enter imme- 
diately on the campaign, or whether it muft be firlt of all 
cantoned, the magazines fhould be fo: fituated as to be al- 
ways within reach, efpecially in that early {eaton of the 
year,when there can be no forage upon the ground, and 
confequently the cavalry muft be fubfifted out of the ma- 
gazines, ‘I'he magazines ought to be diltribyted about in 
different parts, that the troops may have lefs way to go for 
their forage. And this diftribution fhould be regulated by 
the movements which the general forefees the army will 
make on leaving its quarters, {uppofing it leaves them when 
there is only dry forage; but it the army is in an enemy’s 
country, and there is forage upon the ground, it is certain- 
ly better to referve the mazazines entire, by which not only 
great trouble will be avoided in tranfporting the forage, 
but alfo a great expence faved to the government. 

Of what nature foever the country may be (an enemy’s 
country is fuppofed), it fhould be foraged in front as much 
as poflible, in order to referve that which is in the rear, 
that, when the campaign is over, it may be found laid up 
in the barns; if this precaution is not attended to, the 
army will be deftitute of forage at its return, and will of 
courfe be obliged to draw it from home, and confume thofe 
magazines which were before {pared; confequyently there 
will be nothing faved, the expence will only have been de- 
ferred, but it will be inereafed by tranfporting the forage 
from the magazines to the army. 

The forming of the magazines fhould never be delayed 
till the time for opening the campaign approaches. ‘he 
intendant, purfuant to the general’s order, fhould lay in 
the provifions during the winter, and diftribute them in 
the frontier towns, by which means they can eafily be tran{- 
ported to whatever place the general fhall order. By thele 
precautions, the general will not only avoid the inconveni- 
ence of being obliged to wait till there’is forage upon the 
pone but he will alfo be enabled to be firft in the field, 

e fame precautions fhould allo be taken with refpe& to 
the artillery, It fheuld be affembled upon the glacis of 
the frontier towne, or rather upon that ef the conquered 
places: the more it is within reach of readily joining, the 
iooner the operations will be commenced. 

From prudence in the execution of thefe difpofitions, as 
well tor the magazines and for the artillery, as for every 
thing that is neceflary to an army, it follows, that a gene- 
ral hath often formed a fiege, or at. leait invefted a place, 
and completed his lines of circumvallation, before the enemy 
could be in 2 condition of coming out of his quarters; he 
may likewife have made many marches, and will poifefs 
himfelf of advantageous pofts, without the enemy having it 
dn his power to oppofe him, ! 

A, general thould obferve, that, in order to caufe’ his 
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avmy to be cantoned within a mareh of the country where Pefenfive 


he defisns to ecorimence the operations, he mut make al 


the troops leave their quarters, together ; affemble them in 


many bodies in different frontier towns; proportion the 
marching days to the diftance of the quarters and the ren- 
dezvous that fhall have been appointed for them, that they 
may arrive on the day appointed, and that from thence 
they may march in a body to the place where they are to 
canton. 

_ All the bodies march, either in the number of columns 
that the fituation of the country will allow, and arrive at 
the cantonment together; or elle they march feparately, 
and arrive on different days: but, in either of thefe cafes, 
the cantonments for each regiment ought to have been mark-~ 
ed out; and, if poffible, forage for at leaft three or forlr 
days diftributed to each quarter. - — 

In the marching-orders which are fent to each com- 
mander, the fituation and name of the place where each 
regiment is to canton, fhould be carefully exprefled; whether 
on the right, the left, or in the centre: the difcipline to 
be there obferved, the place whére to go and receive orders, 
and that where to receive foraye, fhould alfo be particularly 
{pecified. . ; 

Troops, when upon a march, fhould always obferve the 
moft exaét difcipline ; and never be fuffered to advance, but 
in the fame order, and with the fame precaution, as if they 
were in danger of being molefted or attacked. 

Whenever an army is cantoned, it is generally in an 
enemy’s country ; therefore, for the greater fecurity of the 
cantonments, there fhould at leaft be one place that may 
ferve for a fupport. If no place of this fort can be found, 
thearmy muft then march out together and encamp, inftead 
of gomg into cantonments. 

As the cantonments are properly nothing more than a 
halting place, where the troops are to remain till the feafon 
permits them to take the field, till the proper quantity of 
forage is colleéted, or till the neceflary preparations for the 
intended operations are completed, they fhould be more cons 
neGted than the winter-quarters. But as foon as the wea- 
ther permits, and all the neceflary preparations which fhould 
have been forwarded during the winter are finifhed, there is 
then no time to be loft; for an army will always find its ad- 
vantage in encamping early, getting the flart of the enemy 
as much as it poflibly ean, and beginning the campaign, no 
matter by what operations, before the enemy can have time 
to affemble. 

If any particular column, upon the march, prefents its 
flank to any of the enemy’s towns, although it is indifpen- 
fably neceflary for every column to obferve all poffible order 
and difcipline on the march, yet this column is-more partie 
cularly obliged to it; neceflity makes jt become a duty. 
But that it fhould not be too much expofed, fome huffars 
ought to be appointed to march upon its flank, who fhould 
alfo be ordered to advance till they come. within fight of 
thofe towns. This column, whether confifting of infantry 
or cavalry, mutt detach fome treops to fuftain the huilars, 
in cafe they fhould be attacked and repulfed. By pofting. 
thefe detachments upon the flank, the enemy will be kept 
at a diftance from the column, and the huflars will be alfo 
fultained. 
Sect. Ill. The March of an Army in an open 

Country. 


To dire& the march of armies is not the leaft difficult 
part of a general’s duty, and it is only by a thorough 


knowledge of the country that he can perform this duty ; 


that he can concert the meafures for conduting them in 
4U2 fafety ; 


pore ations, 
wer) eae 


708 
Defenfive 
Operations 


bs conineaen ranted 


W 
fafety » and that he will be enabled to forefee the enemy's 
"motions, 
Vhere are but three forts of countries which may become 
the theatre of war; an open country divided by rivers, a 
woody, or a mountainous one. 
When an army, is man open country, the general may 
take whatever road he thinks moft convenient, without be- 
ing under a heceflity of keeping the beaten road. If he 
chooles to march acrofs the country, it may be done by 
cutting down the hedges, filling up the ditches, levelling 
the ridges, filling up the hollow ways, thereby rendering 
their afcent’ or defcent eafy, and by building brides over 
the flreams and ‘rivulets which divide. the country. But 
neverthelefs it is very imprudent for a general to fuppofe 
himfelt entirely free from danger upon a march; for the 
confequences of felf-fecurity are generally fatal. ‘The effe@s 
of néglizence in any military operation are pernicious, but 
more particularly fo upon a marchs and although a gene- 
ral fhould never fear his enemy when in prefence of him, he 
fhould neverthelefs always apprehend the worlt from him 
when he is out of his fight. 
‘The number of columns in which an army can march ia 
an open country 1s arbitrary, whilik it is advancing, and 
the enemy at too sreat a diftance to attack or annoy it upon 
its march. But if, on the contrary, the enemy is near at 
hand, and there is a poffibility of his attacking the army, 
it fhould then be difpofed after fuch a manner as to form in 
order of battle in a very fhort time, and to be able to take a 
‘avourable pofition for a@tion upon the frit fignal.. 

if the army ‘prefents its flank’ to the enemy, the difpo- 
fitions, without confidering the probability of its being 
attacked, fhould be changed; for an army upon a march 
ought to be always prepared againit any accident that may 
happen. 


44 general fhould never caufe an army to move without. 


having previoufly confidered and examined the intended 
march of it, nor without a thorough knowledge of the 
enemy’s pofition, and where he is, or without knowing par- 
ticularly the ground intended to encamp on. An army 
ought never to move but with fome defign, either to feize 
on fome advantageous poft, to prevent an intended march 
of the enemy’s, to draw him into a diladvantageous fitua- 
tion, to deprive him of fubfiftence, or to procure fome for 
itfelf. 

This maxim being eftablithed, let it be fuppofed, that a 
‘general would caufe his army to march, and the enemy’s 
diftance to be alfo fuch as to fecure him from any danger 
ef attacks; he hath it in his power to open four, fix, or 
eight roads, in proportion to the number of the troops 
under his command: for the greater the number of columns, 
the lefs is the body of troops contained in each ; confequently 
there will be lefs confufion, and the fooner will the army 
arrive at its deftined camp. 

Before the march is planned, and the number of columns 
determined upon in which the army is to march, notwith- 
ftanding the general is acquainted with the country, he 
fhould fend out a detachment fome days before, to recon- 
noitre the intended route of the army, as well as the cam 
it-isto occupy. This detachment is to be commanded by 
the officers of the day appointed for its fetting out: they. 
mutt have ftaff-officers and guides with them, to condu@ 
and to inform them of the nature of whatever may prove 
an obftacle, of the places where the roads begin, and thofe 
where they terminate : they fhould alfo have labourers with 
them, to mend the ways, enlarge the roads, and make 
new ones, if neceflary ; to cut down the hedges, fal up the 
ditches, level the ridges of the hollows, and build or repair 
bridges. 
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to enter the different ways through which the army is ta 
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follow, he will divide his detachment into as many {eparate 
bodies as the army is to be divided into upon'its march ; 
and diftribute flaff-oficers, guides, and labourers, to each 
detachment, with orders to meet again at the fame “place 
from whence they feparated. . 

Each of thefe detachments thould advance to the extre- 
mities of the woods, if they meet with any, and of the roads 
leading to the camp, intended to be occunied: the com- 
mandinz and ftaff officers will then advance with an efcort 
to reconnoitre its fituation, and will Jeave part of their men 
in ambnfcade in the woods, or concealed. behind fome 
heights, or in fome hollows. ‘I'he knowletze of the ftua- 
tion of the camp being attained, each detachment will re- 
turn by the road it came; but firlt, the commanding officer 
of each detachment will make a report to the general of the 
roads they have paffed, what difcoveries they have made, 
and, in fhort, will give him a particular detail of every thing 
they have met with on their way, whether woods, villa.zes, 
hollows, bridges, and of every thing they have done to render 
the road eafy for the column that is to pafs through it. 
This detachment being affembled at the place appointed 
for mecting, will take the road to the camp, where being 
arrived, the lieutenant-general will make his report to the 
commander in’chief of the army. 

With thefe precautions the army may not only advance 
in fafety, but the roads alfo for every column having been 
reconnoitred and repaired, no accident can happen to retard 
the march of the army. 

The general mutt take care to have detachments of huf: 
fars or drasoons always in the troat and upon the flanks, to 
obferve and clear the march of the army ; neither fhould a 
general fuppofe himlelf to be in abfolute fecurity from the 
diftance of the enemy: but whilft he fees all clear beiore 
him, it would fhow great weaknels for him to be apprehen- 
five of a furprife, efpecially when every necefary precaution 
for avoiding it hath been taken. It is certainly a mark of 
prudence to take precautions; but multiplying them with- 
out caufe is an undoubted fign of fear and anxiety. ’ 

It is proper to make the army march, ‘as near as poffible;. 
in the iame order in which it isto encamp; by which means 
the troops may enter the camp without confufion. The 
army being fuppofed to march in fix columns, the infantry 
will form three, the artillery and baggage the fourth; the 
cavalry, with the remainder of the corps of huffars that are 
not detached, and’ the dragoons, the two laft upon the 
flanks ; fo that the army, on its march, will be in the fol- 
lowing difpofition: The colamn upon the right will conlift 


of cavalry, the one adjoining to it of infantry, and that 


which comes next will be formed by the artillery and bag- 
gagé ; then two columns of iniantry, and the fixth clofing 
the left, will be compofed of cavalry. It is to be obferved, 
that, if the baggage-waggons belonging to the army form 
too lonz a rew, fome of them may he fent into the rear of 
the columns of infantry, with exprefs orders to the officers 
to make them march in the column. 

There fhould be an advaitced and a rear guard to each 
column, formed from the troops of which the column is 
compofed ; there fhould be alfo detachments of light horle 
upon the flanks of the cavalry, im order to keep off any of 
the enemy’s ‘parties that might advance to annoy the army 
upon its march. The rear-guard to the column of baggage 
fhould confift of infantry, cavalry, or dragoons, befides the 
efcort always appointed for it. The general officers wha 
are at the head of the two columns o} cavalry fhould not 
march too faft, left they fhould get too far advanced before 
the infantry ; a matter always to be aveided. The march 
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centre, when placing itfelf in order of battle, fhall make the 
firft line, and the-remainder, from the centre downward, the 


ie W 
i : 
Hive of an army being difpofed after this manner, every column 
fons. will enter the camp at the fame time, and find itfelf opnofite 


to its ground. See Plate DX1V, where a‘is the army 
formed in order of battle, ready to march. 6, The park 
of artillery, where the baggaze belonging to the army, and 
their efcorts, alfo are aflembled. c, March of the cavalry, 
to form the column on the right. d, March of the cavalry, 
to fom the column on the left. e, March of the infantry, 
to form in three columns. 7, March of the artillery and 
baggage, to form in a column. g, Parties of huffars, cover- 
ing the flanks of the army, and forming the rear-guards of 
the column, when the army hath paffed. 4, Bridges and 
fords, difcovered by the advanced detachments, who have 
marked the route of the army, 7, Bridzes built by the 
fame detachments. 4, Front and rear-guards of the columns 
drawn from the troops of which the columns are forined. 
i, Parties of huffars, marching upon the flanks of the army. 
m, Parties of huflars marching at the head of the army, 
to {cour the country through which the “army is to pals, 
and alfo to examine the routes marked by the advanced 
detachments. 

If, by the enemy’s pofition, although at adiftance, the 
army fhould, on its. march, prefent 2 flank to the enemy, 
without fearing its being attacked; yet as the enemy may 
have ftolen one or two marches, as hath happened on many 
occafiors, there muft be only two colamhs of infantry placed 
in the centre. The third mult be placed upon that flank 
which the army prefents to the enemy; fo that the army 
will find icfelf difpoted upon its march after the following 
manner: Suppofing it is the right which prefents the flank 
to the enemy, the firft column will confift of infantry, the 
{econd of cavalry, ‘the third of artillery, the fourth and fifth 
of infantry, and the fixth of cavalry. The baggage will 
then be diftributed to the three columns upon the left; fo 
that neither the two columns upon the right, or the artillery, 
will have the leaft ‘embarraffinent, in cafe an aftion enfues. 
The fame difpofition .mutt be made upon the left, if it is 
that which prefents the flauk, Particular care maft be 
taken that the artillery have orders, fuppofing the enemy 
advanciny in full force to attack, to traniport itfelf to the 
coliimn of in‘autry, and to divide itfelf along the tront, when 
it fhall be in order of battle, and to keep up aconftant fire, 
in order to give the general time to make fuch difpofitions 
ashe fhall find neceflary. 

‘The column of cavalry fhould de divided into two, and be 

ofted upon the flanks of the infantry that is drawn up ia 
the face of she enemy; the other columns muft follow the 
orders which have been delivered to them, and execute them 
with the utmof difpatch. 

If it appears, either from the proximity or pofition of 
the enemy, that the army 1s liable to be attacked in front, 
the difpofition for the march fhould be in the fame order as 
the army is to form in for a€tion: the artillery muft then 
be diflribuied among the columns of mfantry ; fo that, 
following the divifions where it is placed, the brigades will 
find themfelves fpread over the front of the firlt line. In 
this cafe, the infantry wNl form four columns, which will 
march in the centre of the two columns of cavalry upon 
their flanks; fo that the head of each column, as far as the 


fecond ; and the referve which follows fhall form itfelf be. 


hind the other two lines. 

It is neceffwy that an army difpofed after this manner 
fhould have orders to draw itfelf into order of battle on the 
very firft fignal, which fhould be a difcharge of two or three 
pieces of cannon. The fignal being piven, the firft and 
fecond lines, and the referve, will find themfelves formed in 
a very fhort time. lL‘, from the proximity and pofition -of 
the enemy, and the facility with which he can attack, the 


‘general hath reafon to imapine he will do it, the heavy bag- 
& oO 


gage, with a good guard and/efcort, ought to be removed 
into the rear. a 
On this occafion the campement (a) fhould not be far be- 


fore the army, the efcort should be increafed, and fome des, 


tachments of light horfe fhould march in front to cover its 
and’alfo to make obfervation at avdiftance. ‘lhe refnainder 
ot the body) of light horfe {hall continue upon the flanks of 
the army {uftained by dragoons, who, on the fignal being 
given, fhall immediately go and form themfelves in the place 
affigned to them during the action. 

On the firft fight of the enemy the campement fhould re- 
tire; for when fightine becomes neceffary, all thought of 
encamping mult be laid afide; but thé efcort fhall put it- 
felf in order ot battle, and the lizht horfe fhall approach the 
enemy as near as poffible, in order to reconnoitre his difpo- 
fition and ftrength. ‘Che officer commanding them will 
immediately fend a report of the difcoveries he hath made 
to the commander in chief, who on every occafion fhould 
be in the front, and even a little advanced, to furvey the 
nature of the ground; it being very certain, that-in thefe 
cafes a man can much Letter rely upon his qwn than upon the 
judgment of. others. This was marfhal Saxe’s methods 
particularly when he was apprehenfive of being attacked 
upon a march, or had himlelf an intention of attacking. 
In proportion as the enemy fhall advance, the efcort of the 
campement muft retire in good order; at the fame time 
not negle@ting the opportunity, if it offers, of haraffing the 
enemy’s: advanced wuard, fo as to retard his march, and 
give more time for the army to form in order of battle, and 
to the general to make fuch difpofitions as he ihall jadge 
neceflary ; after which, the efcort having amufed the enemy, 
or caufed hitn to flacken the brifknefs of his march, mut 
retire in good order; andiwhen it fhall be near the body of 
the army, each body fhall return to its own brigade. 

If, from his knowled.ze of the country, although an open 
one, the general knows there are any thickets, hollows, or 
heights, either on the right or the left, and that this fpot 
may prove favourable to the enemy, he fhould try to poflets 
limfelf of it. If that attempt is not pratticable, as the 
enemy will undoubtedly take advantage of it, and polt in- 
fantry either at thefe thickets or‘ heights, the general mutt 


. place a brigade of infantry at the ‘head of each column of 


cavalry, which fhall mix by platoons with that line of cavalry 
when formed in order of battle. ‘his difpofition was made 
by M. de Turenne at the action of Sinzheim, and at the 

battle of Enzheim. 
If; by the fituation of the country, the flanks cannot be 
fheltered 


(a) This isa French term, for which we have not a fynonyme equally expreffive in the Englifh language, It is 
ufed to denote a certain number of troops, who proportion their time of fetting out before the army, by the diftance or 
proximity of the enerry, in order to trace or mark out the camp. For this purpofe, a quarter-mafter and a trooper is 
draughted from every troop of every regiment of horfe; and a ferjeantiand a corporal, in like manner, trom every regi- 
ment of infantry, furnifhed with ropes and pickets, to lay out the eround for the tents and the intervals ; fo that every re- 


giment will, on its arrival, find its. ground properly marked out. 


A field-offcer of every regiment alfo marches with the 


campement; belides the officers of each corps, whe command the detachment. 
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my feufive fheltered elther by an hollaw, a morefi, a river, 
J. 8 ations. 
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a town, OF a 
‘village, the huffars and dragroons muit be palted upea the 
wings, but fidewile, fo as ta be able ta take the enemy jn 
flank when he-fhall come down ta charge the firf line, or 
at lealt to keep back his tecond ; thefe huffars and dragoons 
{fhould be fuftained by the infantry of the light troops be- 
longing to the army, If the right can be formed ‘next a 
village, and the left next an hollaw, fome infantry and artil- 
lery mutt be pofted there: if there is only the rizht or the 
deft that can be fheltered, that which cannot muf be properly 
fuftained ; and the fame difpofition mutt be obferved that 
hath been jult now mentioned, with rezard to am army 
whole flanks cannot be covered. 
. If, on leaving the camp, the army prefents a flank to the 
enemy, who may have it in his power to attack it on the 
march, it muft then march but in tvo or three columns at 
moft. iach column fhould be difpofed after juch a man- 
ner, that by a motion to the right or to the left, according 
to the wing that is liable to be attacked, each battalion and 
{quadron many find ittelf formed in order of battle before 
the enemy. 

‘The advanced guard fhould be compofed of lizht horfe, 
fullained by dragoons: the rear-guard of cavalry fuftained 
by infantry: there fhould be alfo fome light horfe upon the 
flanks of the cavalry, and fome pieces of cannon with the 
infantry. The artillery fhould be diftributed by brigades 
in the column of infantry neateft to the enemy; fo that, 
performing the fame movement as the troops, it may find it- 
felt placed in the front of the firit line, ready to fire an the 
firft order.. (he number of three columns is given to the 
army, in order that the firft and fecond lines and the referve 
fhall be formed at the fame time, which cannot be done if 
the army marches only in two columns: for troops mutt 
then be taken from thefe two lines in order to form the 
referve, which would require a confiderable time, and con- 
fequently retard the difpofitions ; whereas this referve, form- 
ing the third column, is feparated from the main body, and 
in a condition to aét with readinefs, according to the orders 
it fhall have réceived. As the baggage, in this manner of 
marching, muft neceffarily be an embarraffment, it mutt be 
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ina narrow road, for the eeneral, {a order ta enable thera 
much ; from whence.would arife two inconveniences; the 
firft af which is, that the columns would be. weakened, 
and that in cate of a furprife it would not be difficult for the 
enemy to feparate them entirely, and it would alfo be im. 
poflible for them ta rally; in the fecond place, thefe 
columns thus lengthened, in going round a mountain and 
defcending into a valley, would take up a prodigious ex- 
tent; from whence it hath often happened, that the wind. 
ings of the road hiding the middle of the column, thofe wha 
march in the front rank can fee only thofe who are in the 
laf, and retard their march, becaufe that, being deceived by 
diftance, they willbe fcarcely able to diftinguith whether 
they advance or whether they are halted. 

In order to avoid thele inconveniences, it is not barely 
fufficient tor a general to have a tharaugh knowledge of 
the country: he ought immediately to inform himilelf of 
ever particular, however minute, relating to it; he fhould 
take the fame precautions which ‘have been painted out as 
neceflary for a march in an open country, and fend out a 
detachment, fuch as hath been fuppofed in the foregoing 
fection. This detachment will examine the narrow pafles, 
furvey and found the fords, run round the windings of the 
mountains ; and if there ‘are mzny roads, it will find out 
which is the moft pra¢ticable, and that through which the 
army, the artillery, and baggage, can pa{s with the greatett 
eafe ; what ftreams crofs it, and whether there are bridges 
over them; it will examine whether they are fufficiently 
ftrong, and repair them, or build new ones. It often hap- 
pens in a mountainous country, that the road which would 
be very fhort and commodious proves to be divided, either 
by the feparation of two rocks or by hollows. As thete 
breaches, however deep they may be, cannot be all of a 
certain breadth, therefore, in order to avaid marching over 
the unneceflary ground that going round them would take 
up, bridges fhould be thrown over, if poffible, from one rock 
to another. : 

But asin a march, whether in an open or in a moun- 
tainous country, occafions for throwing bridges very often 


prefent themfelves, it is very neceffary to fay a word er two 


Sect. 1V. Zhe March of an Army in a mountainous 
and woody Country. 


Ir the fituation of the places in a mountainous country 
furnifhes a general with a greater variety of expedients to 
conceal his difpofitions, it alfo renders more precautions, 
and a greater degree of knowledge, neceflary to avoid being 
furprifed. If thefe kind.of countries, on the one hand, pre- 
fent greater advantages for the concealment of marches, 
they alfo, on the other, offer-many difficulties in the tranf- 
porting of the provifions and the artillery, and require a 
greater degree of vigilance for the fafety of the magazines 
and the prefervation of the communications with the frontier 
towns. or 

It is to be feared, that in mountainous countries, in roads 
that cannot be enlarged, the troops preffed too clofe to- 
gether will not be able to move but with great difficulty ; 
and as they will embarrafs each other, the front, the rear- 
guard, and the flanks, muft be equally fecured; the columns 
muft be unbroken and clofe, that there be no diftance left 
between them; and halting fhould be particularly avoided, 
as that is a circumftance by which an army is moft fatigued. 

It is again dangerous, as. the commentator upon Onofan- 
der obferves, when troops find themfelves ftraitened of room 


relative to the manner of their conitruftion. 

Six or eight thick pieces of timber are laid acrofs a ris 
vulet, or any other bad place neceflary to be paffed, at fix 
feet diftance from each other; thefe muft be crofled again 
by other pieces of timber not fo thick, at the diftance of 


three feet from each other; which mult be fixed to one anos ' 


ther by large pegs, and faggots well faftened together mult 
be laid over them. When the bridge flfall be thus covered, 
fome earth muft be thrown over it, which ought to be well 


trampled, in order to fill up the vacancies of the faggots 5. 


and then, for the greater firmnefs, new earth fhould be 
thrown over it, which ought to be well beatendown, ‘The 
bridge thus made, the troops, the artillery, and the baggage, 
will pafs over it with reat eafe. 

It muft be obierved, that the bridges fhould be of the 
fame breadth with the roads; they fhould be broader rather 
than narrower, becaufe, exclufive of the danger the artillery 
and baggage would run if they were narrower, the ranks 
being obliged to be ftraitened and the column to be Jength- 
ened, the march would of courfe be retarded, and it would 
be difficult to avoid confufion. The labourers that accom 
pany the detachment ought to be furnifhed with every fort 
of tool neceflary for the removing of earth, the felling of 
trees, and working and fitting them for ufe. 

On the report of the commanding officer of this detach- 
ment to the general, he will order as many nremiew aa 
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rear time to come up, the front will be foreed to halt, by Defenfive 
which the march will be much retarded and the troops fa- a ROT ACRE 


there are columns intended, to fet out two or three hours 
before the time appointed for the’mareh of the army. Thefe 
detachments will march carefully over the ways already ex- 
amined and prepared: they will {cour every thing, hedges, 


narrow pafles, entrances of paffes, woods, heights, villares, 


in fhort all that may ferve as fhelter for troops in ambufcade; 
and for greater fecurity, they will poft guards in the villages, 
which guards are not to retire till the rear-guard of the army 
comes up. 

The commanding officer of each detachment fhould pof- 
fefs himfelf of the heizhts on the right and left, and fhould 
diftribute platoons of infantry at proper diftances from the 
rocks and narrow pafles ; he fhould be careful of what may 
be done to oppofe him, and he attentive even to the {malleit 
paths. When the commanding officer of the detachment 
fhall be advanced to the end of the paffes, or to the ground 
intended for the camp, he will eftablifh his infantry in the 
mo advantageous pofts; he will place his light horfe or 
drazoons in the front, but within reach of affiftance; he 
will fend out patroles of light horfe advanced before the in- 
fantry. If he receives any intelligence of the enemy, he 
will fend immediate notice of it to the general ; but if, from 
the report made to him, the enemy does not appear to be 
fufficiently ftronz to atnoy the army on its march, or only 
fome parties were willinz to try if they could enter the 
paffes, his detachment will be fufficient to keep them at a 
diftance, particularly:as he is in poffeffion of the heights and 
the paffes. 

With fuch precautions as thefe, if the enemy is at too 
great a diftance to attack the army, the march will be per- 
formed without.any trouble: there will be no obftacle in 
the roads, or_reafon to fear that the waggons will be mi- 
red; and if the wheels or axle-trees of any of them fhould 
break, they will be repaired from thofe which have {pare ones: 
if, on the contrary, the enemy-fhould be fo near as to give 
caule to apprehend an attack, the. neceflary precautions are 
taken for forming the troops in order of battle, and for the 
neceflary difpofitions during the aétion. 

Tt has ‘been already obferved, that an-army on a march 
fhould be divided into as many ‘columns as the detach- 
ments have found openings or roads leading to the camp the 
general intends to occupy ; fuppofe two, the army will con- 
fequently march in two columns. The difpofition of the 
troops in their march differs entirely from what it would be 
in an opem country; the advanced-guard of each column 
muft confift of infantry, fome mutt be diftributed either in 
the narrow paffes or on the heights, and there fhould be 
fome advanced detachments of lisht horfe to {cour the nar- 
row pafles: the rear-guard fhould coniift of infantry only. 
The remainder of the troops may be difpofed after the fol- 
lowing menner: 

Four or five brigades of infantry, according to the num- 
ber which compofes the army, fhould be placed at the head 
of each column; the fame partition fhould be made with 
regard to the artillery, which muft follow the infantry ; the 
cavalry muft march-next, and the baggage of each column, 
well efcorted by infantry, mutt follow the cavalry ; then 
the remainder of the corps of light horfe which are not 
detached ; and the dragoons are placed the laft, in order 
to difmount and fuftain the rear-guard -in cafe it fhall be 
attacked. 

Each column fhould confift of the fame number of troops 
as well infantry as cavalry. Platoons of infantry fhould be 
detached to march on the heights, at proper diftances, in 
order to cover the flanks on the right and left. Care mutt: 
be taken to march very leifurely in the front, otherwife the 
rear will not be able to keep up ; then, in order to give the 
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tigued. 
Plate DXV. reprefents the march of an army through a 
mountainous country. A is the pofition of the army he- 


fore it begins its march. P is the artillery and baggage, 


with their efcorts in the front of the camp. _B, Parties of 
huffars forming the advanced-guard of the army on its 
march. C, Parties of infantry of the advanced-guards 
of the columns, D, The infantry. of the army forming the 
head of the columns. E, The artillery, and waggons_be- 
longing to the artillery. Fy, Battalions of artillery. G, 
The cavalry. H, The baggage of the army. I, The ef- 
cort of the baggage. K, Parties of huffars. LL, Parties 
of dragoons. M, The infantry of the referve, forming the 
rear-guard of the army. N, Platoons of infantry marching 
upon the heights, to cover the flanks of ‘the columns. O, 
Villages in front of the camp the army is to occupy, and of 
which the light infantry have taken poffeffton. 

Thefe difpofitions are neceflary, becaufe, as the enemy 
in @ mountainous country will be able to attack with infan- 
try only, he muft be oppofed with troops of the fame nas 
ture: the reafon why the artillery is pofted behind the intan- 
try is, that in cafe the enemy fhould attack brifkly in front, 
and the road through which the columns pats be broad 
enough, fome pieces of cannon may be fent into the front, 
which firing with grape-fhot will foon thin. the enemy’s 
ranks, and abate fomethinz of his ardour: if the road be too 
narrow to permit the bringing forward of the artillery, re- 
folution muft fupply the want of that affiftance which the 
cannon would give, and the enemy mutt be charged with 


bayonets. The cavalry does not follow immediately, becaufe,, 


not being able to a& in this fort of country, it muft be co- 
vered by infantry. ‘The baggage which follows is fufficient- 
ly defended by the columns that cover it, and the infantry 
that efcorts it: this infantry fhould neverthelefs join as of- 
ten as circumftances will permit, without being fearful of 
expofing itfelf, that upon the heights being to reinforce 
it in cafe the head of the army fhould be attacked. 

There are fome mountainous countries fo difficult of ac- 
cefs, that it is impoffible for the cavalry to follow, becaufe 
fome poft muft either be immediately feized; or the enemy, 
being in poffeffion of the hills, muft be driven from them be- 
fore it can advance; or becaufe it would be difficult for it: 
to be fubfifted: 

If the army ean march in four columns,. the difpofi- 
tions fhould ftill be the fame; but as: the head of the CO-- 
lumns will be weaker in infantry, the heights fhould be 
guarded accordingly, and the rear-guaid fufficiently ftrong 
to refit the enemy: the fame difpofition fhould be made. 
for one column only. 

If the march is to be made through a woody country, 
the precautions. which: have been already mentioned in re- 
gard to examining the ways through which the army is to: 
pafs, and for the detachments: which fet out in order to be 
before the army, fhould {till be obferved ; but the difpofition 
and order ofthe troops muft be different. If by- the fitua- 
tion of the-country, the army is obliged to march continue. 
ally through weods till it: arrive at the camp, the cavalry: 
and the baggaze fhould be in:three columns in the centre A 
but fome-infantry fiouid be placed at their head and their 
rear-guard : the infantry fhould march in two columns, one: 
on the right, the other onthe left of the cavalry and’ 
baggage; fome brigades of artillery fhould be diitributed to 
each column of infantry, the remainder mutt march at the 
head of the columns of baggage; the flanks of the columns 
muft be covered by platoons of infantry, placed about at 

2 proper: 
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fets out. only two hours before the’ campement. 
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f 
proper diftanees, which are to follow the calumns at 49-ar 
50 paces diftance, without ever lofing fight of them, 

“Plate DXVL reprefents the march of an army through 
a woody country. A, Is the army formed in order of 
battle previous to the commencement of the march. B, 
The cavalry, which hath marched fome paces in advance, 
in order to make room for the infantry. C, The infantry, 
which, by facing to the right, forms the column upon the 
right. D,The infantry, which, by facing to the left, forms 
the column upon the left. E, Bodies of intantry, which 
are to march at the head of the columns of cavalry. F; 
The park of artillery, where the baggage belonging to the 
army, and the efcorts, alfo are aflembled. G, The march 
of the infantry, forming in.columns. H, ‘The march of the 
cavalry, forming in columns. J, ‘Yhe march of the artille- 
ry.and baggage with their efcorts, forming in column, K, 
The army in march. L, Huffars of the advanced guard 
keeping the roads, marked out by the detachments {ent on 
before. MM, Infantry, forming the advanced guard of the 
columns. N, Small parties of infantry, marching upon the 
flanks of the columns. , Parties of huffars, marching up: 
on the ftanks of the army. P, Infantry of the referve forme 
ing the rear- guard of the army. 

If by the knowledge which the genera! has of the coun, 
try, or rather from the report of the officers wha command- 
ed the detachment {ent out to view, open, and repair the 
roads, he knows that the country is interrupted by woods 
and little plains, the difpofition ought to be wholly chan- 
ged; it will then be fuificient that the fecond detachment, 
which in other cafes ought to fet out the evening before, 


tachment fhould be compofed of infantry, light horfe, and 
dragoons; the infantry to fcour the villages and the wacds, 
the light horfe to penetrate into the woods wherever they 
can enter, and clear the rparch of the infantry, and the dra- 


goons to fuitain the whole, 

When the difpofition for the march of the army is fup- 
pofed to be in five columns, the infantry fhould form two, 
the cavalry two more, and the artillery and baggage the 
fifth. If it is thought there will be any occafion for artil- 
lery, a brigade or two may be diftributed to the columns of 
infantry ; and the remainder may march at the head of the 
éfcort of the baggage, which is to be defended by the regi- 
ment of artillery ; to which muft be added a detachment of 
infantry, which will form the advanced guard, The caval- 
ry and dragoons are to keep the open country as much as 
poffible, and ‘the infantry the inclofed ; and the bet and 
moft acceffible road fhould always be given to the artillery 
and baggage. In order that the columns may preferve the 
fame length in marching, a brigade of infantry fhould be 
placed at the heads of the columns of cavalry ; if this pre- 
caution, which fixes the head of the celumns of cavalry, is 
negle&ted, the cavalry will extend a great way before the 
columns of infantry, which fhould always be avoided. ‘The 
rear-guard fhould confit of infantry, cavalry, or dragoons: 
the light horfe fhould always march on the flanks on the right 
and left, and before thie army. 

It is after this manner that the march of en army may 
be difpofed through a-wéody and a mountainous country 3 
but an army muff always {uit its motions to circumftances, 
and to the fituation of the country where the war is carried 
on. If the general is inferior in point of number, he fhould 
make choice of defiles; becaufe.in. them he can always pre- 
fent a front equal to the enemy’s. Who can be ignorant 
that Leonidas with 8000 Greeks, at tke {traits of I hermo- 
pyle, {topped the almoft innumerable army of Xerxes, who 
was unable to force him? 

AL mountainous’ and woody country, when thoroughly 
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known, becomes a more favourable theatre for nradtifing 
the wiles and ftratagems of war than an open country ; it is 
true that the knowledge of it is more difficult to attain, aud 
that it requires more vigilance and readinefs in the general. 
Hannibal was even drawn into ambuicades by his own 
guides ; an example worthy the notice of a general who takes 
guides that have either but little regard for him, or, are unace 
guainted with the country : it is impoffible ta try them toe 
much; and their ignorance is often more fatal than treachery 
itfelf, 

The marches that require moft precaution are thofe made 
in the night, thofe made in fight of the enemy, and thofe 
that fhould be kept fecret. 

The firft fhould be avoided-as much as poffible; but if 
circumitances require and force an ermy to march over a 
mountainous country in the night, care fhould at leaft have 
been taken to furvey the roads during the day ; to make the 
euides march at the head of the army; to keep the ranks 
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very clofe rogether, that the men may not lofe fight of cach’ 


other; and that part of the troops do not miftake one de- 
file for another, which may eafily happen in the dark, if the 
advanced guard has marched a little too,faft, and the offi. 
cers haftened too much. “Ihe Greeks, according to Xeno- 
phon, on like occafions, gave the heavieft arms to the traopa 
that marched at the head, thereby to oblige them to proceed 


 leifurely, 


In thofe marches ‘that are made in fight of the enemys 
befide the precautions neceflary to be taken for the fafety 
of the troops, and which have already been mentioned, the 
general flould endeavour to deceive them by falfe appears 
ances, and by an oftentation, often in fuch cireumfiances, ne- 
ceffary : as extenfive a front as poflible fhould be given to 
the atmy ; the intervals of the ranks and columns fhould be 
widened, but not fo as to weaken them ; the general fhould 
take advantage of an height, poffefs himfelf of it, and pot 
fome troops on it, iporder to make the enemy {ufpect there 
may be fill more behind 1 advantage fhould be taken of a 
wood, and, by marches and countermarches, the fame troops 
fhould be made to pafs and repafs, inorder to make the ene- 
my believe the army ftronger than it really is. There have 
heen inftances of generals, wha, on like occations, have 
made fuch good ufe of their ground, that, by the arranze- 
ment of troops, they have feemed to multiply them in .the 
enemy’s eyes ; and who, although inferior in ftrength, ap- 
pearing to have the advantage of numbers, have kept the 
enemy in awe. ; 

But ftill, unlefs it is.to deceive the enemy, a general 
fhould conceal his force and management; his force, bes 
caufe, if fuperior, he will not fail to profit by that advan. 
tage ; and if inferior, he fhould avoid a battle s he will con- 
ceal his mana,zement, becauie,he will prevent the defigns of 
the.enemy’s general, who will receive as much information 
from his fucceffes as from his mifcarriages. Pyrrhus, who 
tanght the art of war to the Romans, was in the end con- 
quered by them. The Mexicans often turned the arts and 
wiles of Cortez and the Spaniards againft them; and the 
Czar Peter. I, never regretted a defeat when it became the 
means of inftruéting him how to conquer in hig turn. 

It is impoffible to lay down fixed rules for fecret marches: 
it is by his addrefs that a general will improve cireumftances; 
it is by art and contrivance that he will evade the enemy’s 
vigilance, and deceive his fpies. 

General rules only can be given for the difpofitions to 
be made of troops upon a: march; perticular ones would 
be merely conje€tural, becawfe the general of an army muit 
always depend upon circumitances: it is the Qtuation and 
nature of the country, the number of troops, the near- 
nefe of the enemy, the facility of foraging, and the pa‘fes 
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of which the enemy is pofleMed, that ought to determine 


ions him, 


"In a word, whatever is the order and difpofition of the 


“troops, it muft be fuch, that they thall always be able to 


fuftain each other; that the flanks fhe!l be well guarded, 
and the fronts fecured; the roads mufl have been furveyed 


a, $ d 
“and opened; and whatever the nature of the country 1s, all 


the columns fhould arrive at and enter the camp at the 
fame time, 
Sect. VI. Of Camps in defenfive War. 

Ir is in general more difficult to carry on a defenfive than 
an offenfive war, but more particularly {fo in an open than in 
a mountainous country. In.the former, there is nothing to 
conceal the movements and difpofitions of the army from 
the enemy ; whereas, in the latter, the nature of the places 
prevents the enemy from difcovering them: but whatever 
may be the nature of the country, the choice of a camp, 
when on the defenfive, and the art of pitching upon an ad- 
vantageous fituation, is what proves the genius and talents 
of a great officer. Exclufive ef a thorough knowledge of 
the country, this operation requires 2 quick and penetrating 
eye in a general, to enable him to feize the polts which trom 
their fituation may prevent the enemy either from attacking 
him or penetrating into the country. 

A. general who atts on the offealive, takes what ftate or 
circumftances he pleafes; he may ac as he choofes, and is 
not under a neceffity of regulating himfelt entirely by the 
‘enemy’s motions: whereas a general that is not {ufficiently 
ftronz to attack, is commonly obliged to continue quiet till 
the enemy hath aéted, and then to regulate his motions ac- 
cording to thofe made by the oppofite army, unlefs his fa- 
perior abilities give him a particular advantage over the ene- 
sny’s general. 

Although it is always neceflary for a general to have a 
thorough knowledge of the country, this knowledge will 
yet become more neceflary to him when acting on the de- 
fenfive. He ought to prevent the enemy’s entering his 
country, and forming any feze there (a plan which he can- 
not execute, unlefs he is poffeffed of the moft advantageous 
polts, and alfo of thofe which cover the towns liable to be 
threatened), by proper difpofitions that fecure his camp ; by 
covering his fronts and rears, and keeping the communica- 
tion between the camp and the places where the magazines 
are; by endeavouring to annoy the enemy in his convoys 


ahd foragings; by harafling himan his. camp, and perplexing - 


him with {mall detachments, to which he will be obliged to 
oppofe more confiderable ones: thefe difpofitions, properly 
managed, may deftroy any enterprifes the enemy may have 
formed againft the army. é 

Plate DXVII. reprefents an army properly encamped 
to ferve thefe purpofes.. A, Is the camp of the main body 
of the army. B, An advanced camp, compoled of dragoons 
and huffars, in order to cover the right of the army, to 
guard the paffes by which the enemy might make incurfions 
upon the flanks-and rear of the army, moleft the convoys, 
and cut off the communications. C, Villages and bridges, 
guarded by the light infantry. D, Pofts of difmounted 
dragoons in the front of their camp. _E, Pofts of dragoons 
-on horfeback, to fecure the communication between their 
camp and that of the main body of the army. F, Bridges 
built, to keep up the communication between the grand 
and the advanced camp. G, Bridges and villages guarded 
by detachments of infantry. HH, Grand guards of horfe. 
1, Guards of infantry. K, Bridge, village, and mill, guard- 
ed by the infantry belonging to the army. J., Camp of 
dragoons: and huflars covering the left of the army, and {up- 

Vou. XVIII. Part IL, 
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porting the light infantry. M, Villages and bridges guard. 
ed by the light infantry. . N, Potts of dif{mounted dragoons 
in the front and on the flanks of their camp. O, Polts of 
dragoons on horleback. P, Pofts and detachments of truf- 
fars, to patrole in the front and upon the flanks of the army, 
and their camp. wen 

By the enemy’s fuperiority, the nature of the country, 
and the fuccefs of campaigns, the general fhould determine 
whether or not his camp fhould be entrenched: the en- 
trenching of camps requires much obfervation. _ It is eafy 
(fays Vigetius) to entrench a camp while at a diflance from 
the enemy ; but it becomes a very difficult operation when 
the enemy is near at hand. ‘ihe Romans, according to 
him, ufed to keep all their cavalry and half their infantry 
diawn up in order of battle, in order to cover thofe troops 
that were employed in working at the entrenchments. Czx- 
far, when in Spain, fortified himfelf after this manner under 
the eyes of Atranius and Petreius, without their having the 
leaft knowledge of it. 

Before a general fortifes a camp in a plain, he muft 
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obferve the pofition in which the ground will permit him to . 


form his camp; whether or no it will be-liable to be fur- 
rounded ; if it will entirely cover the country it is to pro- 
tect, and the towns for which there is moft reafon.to be ap- 
prehentive ; if the parts in the rear are open ; if forage is in 
plenty ; if provifion can eafily be brought ; if there is wood 
and water; if it is impoffible for the exemy to enter the 
country without forcing the camp ; if all thefe circumftances 
concur, it is certainly moft advantagcous to entrench the 
camp. 

A. general fhould never be too fecure by having a fuperi- 
ority of numbers ; he ought not on that account to negle& 
fortifying his camp: even when he acts on the offenfive, 
thefe entrenchments will not hinder him from marching 
out to the enemy whenever he judges it proper, and his 
army will by that means be fheltered from the enemy’s at- 
tempts. 


There are many methods of entrenching a camp by lines _ 


beginning on the right, and covering the whole front of the 
camp to the left; thefe lines, in their extent, have redoubts 
and angles at proper diftances ; and the line being continued 
from one to the other, forms the curtains. In the front of 
them there is a larze and alfo deep ditch; fometimes a co- 
vered way is added, which is pallifadoed and ftoccaded- 
throughout the whole front of the lines. ‘To render them 
yet ftronger and more difficult to be forced, there are pits 
{unk before the covered way. Thefe pits are ranged che- 
quered- wife, about fix feet deep ani ‘five broad, and are in 
form like a reverfed cone. ‘Such were the pits which the 
duke of Berwick caufed to be made in 1734 to the lines of 
circumvallation before Philipfburg; only with this diffe- 
rence, there was no covered way. | Without doubt thefe 
lines are formidable, and even very difficult to attack ; but 


_a great deal of time is required for conftru@ing them ; and 


if there is not 4 fufficient number of peafants in the army 
to work at them, troops mult be employed to expedite 
them; which will not only greatly fatigue them, but may 
alfo coft the lives of many ;.becaufe the removing of earth 
often caufes great déforders, particularly where the ground 
is {wampy or clayey. 

The method practifed by marfhal Saxe feems much fupe- 
rior to thefe lines, It contained as large an extent of 
sround, without diminifhing the labour ; becaufe, inflead of 
dines, it confifted of redoubts, which require as much work 
to form the four faces and the covered way as lines always 
continued. At the fiege of Maetricht, in 1748, he ufed 
thefe redoubts initead of lines; their diftance from each 
other was 48 yards; they were ftoccaded, and the covered 
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through, in cafe they fhould be overpowered and obliged to Oper 
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Defenfive way pallifadoed. Thefe redoubts prefented an angle to the 
Operations. Feld, and confequently were a mutual proteétion to each 


other ; they were each of them capable of containing a bat- 
talion. 

His defign, fuppofing the enemy come to attack the ar- 
my, was to caufe all the redoubts to be occupied; to plant 
ten pieces of cannon between each, and to draw the army 
up in order of battle behind them: by this means the ene- 
my would’be obliged to force the redoubts before they could 
attack the army, which could not be done without great 
lofs. But fuppofing the redoubts to be forced, how would 
the enemy be able to enter the intervals without dividing ? 
The army behind, in order of battle, would charge him, 


‘without giving him time to recover himfelf, and it is highly 


probable would beat him. : 

By following this method. of entrenching a camp, if 
fome of the enemy’s battalions fhould, for example, force 
three or four redoubts, they certainly would not dare to ad- 
vance as long as the remainder fhould hold out ; fo that a 
general might, by detaching fome brigades, and caufing 
them to march to the affiflance of the battalions that have 
been forced, retake the redoubts; or, without difordering 
the order of battle, drive away the troops which are in -pol- 
feffion of them with his cannon. In fhort, thie method 
feems to be excellent, becaufe it proves that all the redoubts 
may be forced, and yet the army not be beaten, becaufe it 
has not fuffered ‘in the aétion, but remained the whole time 
in order of battle with all its cannon; fo that the enemy will 
be reduced to the neceffity of beginning a fecond battle.— 
Lines, on the contrary, have not the fame advantage ; all 
the troops, or the greateft part of them, mutt line them ; the 
cannon is planted at proper diftances either on the angles 
of the redans, or thofe of the redoubts. If one part only 
is forced, the army is beat, and the cannon taken, becaufe 
the enemy makes the attack. with his whole front. 

Lines are indeed never good, unlefs when there isa large 
extent ef country to be guarded, and fome frontier to be 
covered from the incurfions of the enemy ; the front of an 
entrenched camp feldom exceeds fix miles, more or lefs, 
whereas lines to cover a country have fometimes extended 
30 miles in front. By fome it ig thought, that, in order 


to cover a country, it is fuflicient to have certain holds, 


which fhall be ftrong and well entrenched, with patroles 
continually going from one end of the pofts to the other, 
and each poft to be provided with fignals both for day 
and night. It is unneceffary that thefe patroles fhould_ be 
{lrong, provided they follow, and are continually croffing 
each other ; this will be fufficient to prevent the enemy pal- 
fing undifcovered. It is certain that the enemy will not 
dare to pafs between thefe pofts, whether he be ftrong or 
weak ; it he pafs in a body, he will be cut off behind, and his 
convoys intercepted ; if he pafs only in parties, they will be 
cut off with the greater caile. However, lines of this nature 
would require much labour, and alfo take up years to com- 
lete them. af 

Marthal Saxe’s method for entrenching a camp ina woody 
country interfperfed with {mall plains, feems alto to be a ve- 
ry good one. ‘The redoubts are to be erected in the plain ; 
and lines thrown up in the woods according to the ufual 
method, with redans placed on the fide of each other, at 24 
toifes diftance ; there fhould be a pallifadoed ditch in the 
front, and the lines as well as the half-moon fhould be frai- 
fed with pointed flakes ; behind thele lines, which cannot 
be very extenfive, beeaufe they only cover part of the front 
of the camp, mutt be placed the troops neceflary tor defend- 
ing them; a confiderable entrenchment of felled trees muft 
be made behind, with the branches of the trees intangled 
with each other, and fome openings mu‘ be Icft wide ¢- 


retire; the cannon muft be planted in the front of thefe 
openings ; and the remainder of the army muft be drawn up 
in. order of battle, 100 paces at moft behind the retrench- 
ments of trees and the half'moons. The retrenchments of 
trees are pleced about 60 or 80 paces behind the lines, and 
not before them, becaufe it will be a new and unexpected 
obftacle to the enemy. Thefe retrenchments, carefully 
made, and with large trees, can be deftroyed by cannon on- 
ly, which would take up a confiderable time ; if they were 
in the front of the lines there would certainly be a rampart 
more ; but that might be ufelefs, and perhaps hurtful, be- 


‘caufe the fire of the enemy.to make a paflage would drive 


the fplinters of the trees into the lines, which would do more 
harm then even the fhot itfelf. 

Pilate DX VITI. reprefents an entrenched camp ; in which A is 
the main body of the army encamped behind its entrenchments. 
B, ‘he camp of the troops of the referve. C, Camp of the 
dragoons, to fecure the rear of the army. D, Camp of huffars, 
to cover the ground upon the right of the army. E, Villages 
and redoubts guarded by the light infantry, to fecure the camp 
of the huffars. F, Bridges built to fecure the communica- 
tion of the army with the ground upon the right, and to fa- 


vour the retreat of the troops pofted on the oppofite fide. 


G, Brigades of artillery diftributed upon the flanks, and a- 
long the whole front of the army. H, The park of artil- 
lery. I, A bridge entrenched, to-fecure the communica- 
tion between the army and the ground upon the left. K, 
Villages and farm-houfes, guarded by detachments of huf- 
fars and light infantry, to patrole in the frent of the army. 

In a mount2inous country the difpofitions for entrench- 
ments are different : it is impoffible there to find plains fuf- 
ficiently large to draw up an army in order of battle, and 
place it beyond redoubts, as in an open country ; the ave- 
nues and the paffes only can be entrenched ; the recoubts 
would not be {ufficient, becaufe not only the avenues muft 
be guarded, but the heights alfo occupied. Now, as it will 
often happen among mountains that there is not a foot. of 
earth, how can redoubts be erected there? A general 
mu(ft then make ufe of {uch affiftance as the country can 
furnifh him with, whether by heaping ftones wpon each o- 
ther, or by retrenchments of trees well joined; and thus 
conitruct lines fufficiently ftrong to fhelter the foldiers from 
fire and all injury. In an open country, a general in a man- 
ner fuits the ground to his difpofitions ; in a mountainous 
country, he muft apply. his difpofitions to the ground; 
but in any country whatever, he muft ufe all the affift- 
ance of art for entrenching of camps. In ‘mountainous 
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countries there are more inequalities of zrdéund, which ren- 


der the enemy’s approach t@the lines difficult ; and altho? ~ 


it is almoft impoffible for a camp in a mountainous country 
to be attacked in front, nothing fhould be negle&ted for its 
fafety: but all the avenues by which it may be furround- 
d muft be entrenched with care, and alf the heights which 
dierlook it jecured; becaufe the enemy, without intending 
to attack in front, will amufe him during the time neceflary 
for troops to take a long round, mn order to penetrate to the 
camp on another-fide. If Leonidas, with his 80co Grecks,. 
had been poffefled of all the avenues, ways, and heights, by 
which he could be cut off, in the famé manner as he was of 
the pafs of Thermopyle, Xerxes with his innumerable ar- 
my could never have forced him’ in’ the’ defiles ‘which he 

guarded. ett 
The entrenchment fhould never be more than 250 or 300 
toifes, which make from 500 to 600 paces, diftant from the: 
camp, and which ought to be divided into three parts. 
This diftance fhould be made, that the troops may be able: 
to 


. 


‘cupied over-night. 
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ve to judge of the parts. that can be carried with greateft 


ens eafe, and of thofe which are moft in need of affiftance, that 


they may march there with greater order, difpatch, and, fa- 
cility : whereas, if this diftance is not obferved, it will hap- 
pen, as hath been fomctimes feen, that the troops not ha- 
ving ground fufficient to range themfelves in order of battle, 
the difpofitions will be impeded by confufion.and diforder, 
and the enemy will have forced the lines before the troops 
can be in a condition of oppofing him. 

But in a mountainous country, it is not fufficient for a 
general that he cannot be turned; that he hath profited fo 
well by the advantages of ground, as to render the enemy’s 
approach to the camp difficult; that the affiflance of art 
hath been joined to nature; and that the country to 
guarded is entirely covered : he muft alfo be careful that the 
communication with the neighbouring towns where the ma- 
gazines of war and provifion are eftablifhed, 1s fafe and eafy. 
if any one of thefe particulars is negleCted, the camp is ex- 
poled, neither can the'general continue in it the time that 
would be neceflary to retaxd the march and defigns of the 
enemy. As it hath been already obferved, that there is 
{carcely any pot that is not liable to be turned or overlook- 
ed, the camp fhould be entrenched,only fo far as the entrench- 
ments may become an obftacle to the enemy, and as they may 
be a means of giving the general time to retire to occupy 
another poft. baie 

When the enemy undertakes the fiege of fome town, 
and the general, although with an inferior army, is willing 
to fuccour it, or caufe the fiege of it to be raifed, he fhould 
feek out a fpot naturally ftrong, and entrench it according 
to its fituation: if an open country, according to the me- 
thod above mentioned; 1f among mountains, according to 
the affiftance that the nature of the country may give; and 
make ufe of thefe entrenchments as a fure afylum from 
whence to. make fallies upon the enemy, to attack his fora- 
ges and his convoys, and to oblige him to raife the fiege as 
well by the fatigues of it, when it hath been drawn out to 
a greater length of time than was defigned by the enemy, 
as by the want to which he is reduced by the continual in- 
quietudes that the entrenched army hath given him. 

When an army is in an open country, it generally conti- 
nues in the fame camo for fome {pace of time ; becaufe it 
is certain the enemy cannot conceal his defigns fo effectually 
from the general, but he may be.able to circumvent them ; 
but in a mountainous country, it is uncertain whether an 
army will Continue in the fame poft till morning that it oc- 
A general muft then encamp in fuch a 
pofition, and after fuch a manner, that in cafe the enemy 
comes to attack him in force and with advantage, he may 
be able, without danger, to proceed te another poft, and e- 
vade the enemy's defigns. 

Tt requires great fkill in a general to judge when it is pro- 
per or improper to make choice of places which have a great 
many avenues on one fide ; becaufe if he fhould be attacked 
in a camp inclofed by rocks, or deep in a valley which hath 
but one or two pafles open, it will be very difficult for him 
to difengage himfelf from the enemy: on the contrary, if 
there are many jimall pafles or avenues to the ground of 
which he is pofleffed, and by which the enemy may eali- 
ly inveft his camp, it will require a great number of men to 
guard them. But on thefe occafions a general fhould be 
ever careful to make a good difpofition of his treops, to 
maintain ftrié&t order and difcipline in his camp, and to 
fend out his patroles with the greateft regularity ; by which 
means he will free himfelf from all apprehenfions of being 
furprifed. ; 

There ought to be no difference between a well-govern- 
ed town anda well-ordered camp; the exacteft order fhould 
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be obferved, and the flricett difcipline kept up: if a fol- Defenfive 


dier is at liberty to quit or enter it at pleafure, 
enemy’s {pies will not fail to make their advantages of it. 
If the camp is unhealthy, or diftreffed for provifion, water, 
wood, or forage, and the foldier hath real caufe of com- 
plaizt, every method fhould be tried to avoid the danyer 
that will attend his being difcouraged. 
to the little order exifting in the camp, that the foldiers are 
feized with a panic, occafioned by the ablurd and ground. 
lefs reports that are diffufed throughout it; troops thus 
terrified, are in a manner vanquithed before they come to 
action. 

In a mountainous country, fuch places fhould be avoided 
as are {ubject to be overflowed, either by the melting of the 
{now, or by torrents, which at fome feafons appear no more 
than trifling rivulets, but which, at others, {well and carry 
off every thing they meet with in their way: of this nature 
were thofe mentioned by M. de Feuquieres, which he found 
near the rock that he attacked and took in 1690 from the 
Baduais. Situations in the neighbourhood of woods are 
generally to be feared, becaufe the enemy may fet them oa 
fire, and the flames be communicated to the camp. The 


general ought alfo to fatisfy himfelf with: regard to the na- ~ 


ture of the {prings, which may agree very well with the in- 
habitants, but prove very unwholefome to ftrangers :. fuch, 
according to the reports of the French, is the nature of the 
{prings in many parts of Italy. ‘The water belonging to 
certain ftreams or rivers will be pernicious, while that belong- 
ing to the fountains and wells in the fame country will be 
very wholefome and falutary. 


Sect. VII. Of efcorting Convoys. 


Tue conduGting of convoys is one of the moft important 
and, moft difficult of all military operations. In the efcort 
affigned them, and the number of horfe and foot of which 
this efcort is compofed, the general ought to be guided by 
the diftance of the town from whence they fet out ; the dan- 
gers to which they are expofed from the different parties 
they may meet; the diftance and ftrength of the enemy, 
and the extent and nature of the country they have to tra- 
vel over, whether an open or a mountainous one ; the num- 
ber of waggons, and the quality of the convoys, whether 
they confift of money, or ammunition for war or provifion ; 
and whether they are extraordinary or daily. When efcorts 
are too numerous, the troops are fatigued, and no end an- 
{wered ; and when they are too weak, they are liable to be 
beaten. M. de Puyfégur obferves, that it is as dangerous 
to give an efcort of 2000 men to a convoy where ofly 1000 
are requifite, as to give but 5co to one where 1000 are ab- 
folutely neceffary; in the firft, the troops are unneceflarily 
fatigued) and in the fecond, the convoy is expofed to the 
danger of being carried off. 

All thefe confiderations fuppofe the general to be a man 
whofe natural parts are matured by experience, and who is 
fenfible that, without a thorough knowledge of the country, 
the foundation of all conduct, it will be impoffible to make 
a proper difpofition of troops. If a general is ignorant 
of the places moft ptoper to form ambufcades; of thofe 
where there are bridges and fords; of the pafles which are 
moft dangerous, and thofe which will favour the enemy’s ap- 
proach in order to attack, and whether in head, flank, or 
rear—he aéts but as chance direéis, and his difpofitions will 
have no meaning, either with refpeé to the fituation of pla- 
ces, or the nature of the ground; the orders will be ill exe- 
cuted, the evolutions performed without exactnefs, and the 
difpofition of the troops will be faulty ; the feparate bodies 
being, confequently, unable to fuftain and affift each other, 
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difperfed, and the convoy carried 


The general officer commanding the convoy ought, for 
its fecurity, to diftribute his troops after fuch a manner 
that they may be a mutual affiftance to it. - The choice of 
the troops to form the efcort is undetermined, as it is by 
the nature of the country their quality fhould be decided. 
Tn mountainous and woody countries, only infantry, huflars, 
ot dragoons, can be made ufe of; the huffars or dragoons 
are to march in the front and on the flanks, to fcour the 
woods, examine the avenues, and make {ure of the defiles; 
in an open country, the efcort fhould be compofed of infan- 
try, cavalry, huffars, or dragoons. But whatever may be 
the nature of the country, the convoy ought never to ad- 
vance without firft fending out detachments to reconnoitre 
at a diftance. 

_ Ifthe convoy marches through a mountainous country, 
a large body of cavalry would not only be ufelefs, but alfo 
an embarraffment, as it would be unable to a&, except with 
great difficulty ; whereas, in an open country, cavalry is 
very. ferviceable- In any kind of country a convoy can be 
efcorted with infantry, efpecially when the enemy can only 
act with his; but as in an open eountry it is neceflary for the 
infantry to be fupported, the cavalry muff be ufed tor that 
purpofle. 

war alone. 

In this laft cafe the officer commanding the efcort ought 
to place a body of infantry at the head, another in the cen- 
tre, and a third at the rear-guard; to diftribute {mall bodies 
at proper diftances on the right and left; and he fhould be 
particularly careful to poffefs himfelf of the heights. 
huffars muit be diftributed to the-advanced:and rear- guards, 
aud, in order to be more certain that. every part hath been 
{triftly examined, as the convoy advances, notwithfanding 
the huffars of the advanced guard have already feoured the 
avenues, woods, valleys,’ villages, and hollows, the huflars 
belonging to the rear-guard fhould again look into thofe 
places, to fee whether any thing hath efcaned the notice 
of the advanced guard, ‘Ihefe precautions are never with- 
out their ufe, and do not in the leaft retard the march of 
the convoy. 

The fmall detachments fhould advance as far as poffible 
into the country, without expofing themfelves to the dan- 
ger of being cut off, the huffars with piftol or mufqueteon, 
and the dragoons. with their carbine in hand, in order that, 
if they fhould meet the enemy, ‘they may, by firing, give 
the officer commandiny the efcort notice of it, fo that he 
may have time to make his difpofitions for defending and 
preferving the convoy. The convoy may continue march- 
ing on till the enemy 18 difcovered : but on the firft notice 
of him, it muft flop, and the officers belonging to the can- 
voy fhould park their waggons; or, if the ground will not 
admit of that, they fhould canfe them to keep very clofe to- 
gether, and double them up with the diftance of four paces, 
which fhould be filled with infantry, between each: waggon. 
By this movement the length of ground taken up by the 
waggons will be contracled, the troops will be brought 
clofer together, and will form a flronger and heavier body, 
capable of affifting each other with more eafe. - 

In a mountainous country it is almoft impoflible for the 
enemy toattack the advanced and rear guards and the centre 
at the fame time. Neverthelefs, if he fhould find an opportu- 
nity of forming thefe three attacks at once, by following the 
difpofitions above mentioned, he will find troops at every part 
to receive him: neither will he be able to make himlelf 
matter of the heights without attacking them, and the troops 
already in pofleffion of the ground will eafily repulfe him ; 
and by the affiftance which the officer commanding the ef- 


In 2 mountainous country, infantry can carry on. 
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cort fhould endeavour to fend them, they willbe enabled to Def A 


maintain themfelves in them, to protect the convoy, and 
the enemy will Se unable to attack by more than one or 
two paffes, 

If the enemy forms but one attack, only a part of the 
troops muft be oppofed to him, becaule it is to be {uppofed 
this attack may be made only with a defign to. draw. the 
whole ftrength of the detachment to that part, and which, 
by being altogether in that one place, will give the enemy 
concealed in ambufh an opportunity of fallins with eafe 
upon that part of the convoy that is unprovided with troops, 
and which will of courfe be incapable of making any de- 
fence. ‘The troops of the centre fhould never march to the. 
affiltance of the advanced guard, if it is that which is at. 
tacked, nor thofe of the rear-guard to the affiftance of the 
centre; but a party from thofe troops which cover the flanks 
of the convoy fhould be colle&ted in a body, and fent to 
affift the part that is attacked. However narrow and con« 
fined the country may be, a convoy may be eafily conduét- 
ed by infantry, when it would be impoifible to do it with 
cavalry. 

When any pals or avenue croffes the road on which the 
convoy marches, it fhould be covered by a body of infantrys, 
which will remain there till the rear-euard is come up; then. 
it will fall into the poft affizned it for conduéting the con- 
voy. It is always to be fuppofed, that this pafs hath been 
examined by the advanced detachments. If the efcort is 
compofed of infantry and dragoons, the latter fhould be dif. 
mounted, in order to give an additional ftrength to the 
guards, and their horfes may be tied to the wazgons. ‘The 
huffars, if the nature of the country renders them unfer- 
viceable on horfeback, may alfo be difmounted ; by which 
means, inftead of being an embarraffinent to the infantry, 
they will become ufeful'to it. The mature of hufars is fuch 
as will admit of their being employed on every cceafion : 
and although the difference of their arms will not permit: 
them to be as ferviceable as dragoons, they may neverthe- 
lefs amufe a party of troops belonging to the enemy in fuch 
a manner as to enable the infantry to beat them, or at leaft 
to oblige them to retire. 

Ffaffars ave more particularly neceffary in the efcorting 
of convoys, becaufe they feamper about on all fides, and are 
very active and ready in fcouring a country thoroughly ; 
they leave no place till they have perfeétly examined it, 
unlefs the thicknefs of the woods, or any other unavoidable 
obftacle, fhould prevent their penetrating as far as they 
would otherwie do; and even then they prote@ the in- 
fantry, who can with greater eafe pafs into thofe places 
where the huffars cannot. Whatever country the convoy. 
paffes through, there fhould always be huffars with it; o- 
therwife the officer commanding the efcort cannot be cers 
‘tain that the country is thoroughly furveyed; becaufe for 
want of huffars he muft employ cavalry on that fervice. Nor 
that there can be any doubt of the cavalry’s expofing ittelf 
to danger with as much. cheetfulnefs and courage as the 
huffars ; but as the horfes belonging to the cavalry are na- 
turally heavier than thofe of the huffars, and often encum- 
bered with forage, they cannot venture to a proper diftance 
without running the danger of being taken, becaufe they 
cannot retire with that expedition which is requifite: On 
the other hand, the huffar being more active, and more acs 
cuftomed to reeonnoitre, knows how to go over a country 
with proper caution and care to himfelf: befides, the trooper 
who is uled always to march in a body, and to be under 
command, will have a very imperfect idea of the method of 


f{couring a country. Although the difpofition of the troops 


fhould always be regulated by the nature of the country 
through which the convoy marches, and by the nature and 
5 number 
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nfive number of the enemy by which it is liable to be attacked, 
atons-yet the general fhould never negle&t, whatever his fituation 
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enemy’s infantry can come to the attack without being ~P&tlion 


may be, to jecure the head, centre, end rear. Before the 
convoy begins its march, the difpofition in cafe of an at- 
tack fhould be fettled; by which means the commanding 
officers of different corps will know where to poft them- 
felves, and after what manner to a¢t at the time the attack 
is made. By the knowledge which the commanding of. 
ficer ought to have of the ccuntry, he will form a judgment 
of thofe places where it is moft probable he may be attack- 
ed, and of courfe make his difpofitions accordingly. In 
any difpofition that may happen, a general fhould always 
forefee in what manner the attack, defence, and retreat, 
will be condu@ted. 

When a convoy marches through an open country, the 
advanced and rear guards fhould confift of cavalry fuftained 
by infantry ; the infantry in the centre fhould be continued 
on the right and left of the waggons, and the cavalry di- 
vided into troops fhould be diftributed on the flanks, at rc0 
or-150 paces from the infantry ; {quadrons of horfe, in- 
termixed with platoons of infantry, fhould be placed at pro- 
per diftances on the flanks of the remaining part of the con- 
voy. By this potition, if the convoy fhould be attacked in 
head, centre, or rear, thefe fquadrons and platoons fhould 
have orders to march immediately to the affiftance of the 
‘party that is attacked. 

‘The advanced detachments of huffars, and thofe upon 
the flanks, by giving notice that the enemy is at hand and 
coming to attack, will furnifh time for parking the wag- 
gons and uniting the troops; in which cafe the infantry 
muft form in the park, and the cavalry poft itfelf on the 
flank of that front which expects to be attacked, and the 
huffars place themfelves upon the flanks of the cavalry. 

The attack of a convoy is always fudden. and rapid, and 
the fuccets of it is generally decided in the firft onfet ; and 
as the enemy, whether he fucceeds in his attempt or not, 
muft retire with great expedition, for fear of any fuccour 
that may arrive, it is evident that it can be attacked only 
by cavalry, huffars, or dragoons; there have indeed been 
fome inftances where the cavalry have brought infantry be- 
hind them. If the convoy has had time to park itfelf, the 
effort of the infantry can only be tarned againft that. which 
it intrenched behind the wegvons. ‘the enemy’s cavalry 
and that belonging to the efcort attacking each other, will 
fizht upon equal terms: but with regard te the infantry, it 
will be different ; that which is fheltered by the carriages 
having a great advantage over that which attacks it. On 
the contrary, if the enemy’s infantry is fuftatned by huflars 


only, they will be brifldy attacked by the cavalry and huf- 


fars belonging to the efcort, who will take them in flank 
and rear. ‘I'he cnemy’s huffars being hemmed in, his in- 
fantry, for want of being fultained, will be eafily beaten: 
part of the cavalry and hufars belonging to the efcort 
fhould be left in purfuit of the enemy’s huffars, and the re- 
mainder ought to take his infantry in fank. If the enemy 
is beaten, as it is probable he will, his retreat feems3 Imprac- 
ticable, cr at beft very difficult; becaufe, being deprived of 
his cavalry, he will be forced to make head againtt the in- 
fantry that attacks him in front, and to repulfe the cavalry 
that haraffes him in flank. 

If the enemy: gives ground, the general fhould ‘be canti- 
ous of purfuing him too far, left, if he fliould receive a re- 
inforcement, the treops in purfuit of him, findine them- 
felves et too great a dittarce, will not only be beat, but alfo 
be deprived of every method: of retreating. 

‘There are fome occafions on which the enemy mu not 
be puarfued at all; {uch as when the armies are very clofé 
to each other, or the convoy draws near to fome of the ene- 


under the neceflity of mountinz behind the cavalry. A ge- 
neral, to whofe care a convoy is intrufted, fhould never feek 
any other advantage than the conduéting it in fafety, even 
though he fhould be fure of beating and taking a detach- 
ment belonging to the enemy; a real advantage is often 
given up by endeavouring to follow an uncertain victory. 
There is lefs fhame in being beat, when an officer hath done 
his utmo%, and aéted with propriety, than there is glory- 
acquired in conquering when he hath exceeded the limits of 
his duty. An officer is no longer praife-worthy, than whilft 
he a¢is up to the orders he hath received with exaétnefs 
and difcretion ; whereas he who, depending too much on 
his own courage, rafhly tuffers himfelf to be drawn on by 
the appearance of fucceis, is not only charged with, but 
ought to be an{werable for, the confequences. 

‘There itill remains another difpofition to be made in an 
open country, whether the convoy marches on a caufeway 
or in the high road, which is to divide the efcort into many 
equal parts, with troops of every fort belonging to each ; 
the fut body fhould fet out an hour before the convoy-is - 
to begin its march, the fecond half an hour after, with or- 
ders to the commanding officers to feour the adjacent 
country with great exaéinefs, and to be careful not to be 
cut off by any detachments the enemy may have in the 
country; for which reafon thefe two bodies fhould never 
be more than three quarters of a league diftant from each 
other, by which means they. will’be within reach of affifting 
each other. ‘The body which fets out laf fhould never be 
more than half a league before the advanced guard of the 
efcort. 

Ais the convoy is fuppofed to march through an open 
country, the above-mentioned di®ances are allotted between 
the firlt and fecond bodies, and between the fecond body 
and the advanced guard of the convoy; but if the country, 
fhould prow reugh ahd unequal, thele bodies fhould draw 
clofer together, and always keep figlit of each other, fo as 
to be able to affift one another in caic of an attack. ». 

When thefe bodies are fet out, the general muft put the 
convoy in motion, and form the advanced guard of one of 
the divided detachments belonying to the efcort-; the in- 
fantry of which detachment will remain atthe head-of the 
waggons, the cavalry fhall march by troops 300 paces in 
advance, and the rear-guard. muft be ‘formed equal to the 
advanced ; but befdes this. rear-guard, there fhould be a 
body of huffars and dragoons referved, to march a quarter 
of a league or more, according to the nature of the countrys 
in the rear of the convoy ; the remainder of the. infantry 
fhall be diftributed at proper. diftances on the fides of the 
convoy, and the. remainder of the cavalry. fhall be placed on 
the flanks of the convoy, about 309 paces diftance. 

When a convoy hapnens to be of fuch importance that 
its being taken may influence the operations during: the re- 
mainder of the campaign, ‘the. general fhould not only afficn 
a {lronger or more numerous efcort. to: it, but fhould alfo 
fend off detachments, which, without having orders to at- 
tack the enemy, fhould keep between him and the road . 
that the convoy keeps, in order. to~oppofe and baffle any 
defigns: the enemy may have formed-to carry it off. ‘| he 
‘following examples will fhow both the fecurity and neceffity - 
of thisymethod. 


ment.in the night preceding the day on:which the convoy 
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Operations. of Ramillies. “At the fame time, he caufed another de- 
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infantry fufficient to occupy fuch pofts ag are neceflary to Yefey 
be guarded ; in a mountainous country the difpofitions will Operat 


tachment to fet out from the camp of his ferene highnefs 
the prince of Clermont, with orders to march on the fide 
of the abbey of Rame: thefe two detachments, by amufing 
the enemy on one fide, ‘and by entirely concealing the march 
of the convoy on the other, enabled it to proceed in fecu- 
rity, and it arrived in the camp without having been at all 


moletfted. 


In the beginning of the campajgn in 1748, the fame ge- 


neral having a defign to lay fiege to Maeftricht, and confe- 
quently having occafion for all his troops, was willing to 
throw a fupply of provifions into Bergen-op-Zoom,. as he 


was going to a diftan¢e from that place, and could no 
longer be in a fituation of affifting it. For that purpofe 
he ordered a confiderable convoy, which fet out from Ant- 
werp for that town under a good efcort ; but in order to 
prevent an attack, which circumftance had often happened 
during. the winter, and that with lofs, the allies at that 
time occupying a chain of quarters from Breda as far as 
Voude, he detached the count d’Eftrees with a confiderable 
body of cavalry to march on the fide of Breda, with orders 
to pufh on detachments almoft to Voude. This detachment 
had two objeéts in view; one of which was to keep the 
allies in fufpenfe with regard to the fiege that was to be 
formed, and the other to caufe them to remain near Breda. 
‘This large body of cavalry kept the allies, who were in the 
neighbourhood of that town, in fufpenfe; during which 
interval marfhal Saxe marched to Maeftricht, the allies not 
daring to attack the convoy, becaufe they would have put 
themielves between the efcort and the troops under count 
d’Eftrees. From thefe two examples may be concluded 
the neceffity of covering convoys of importance by detach- 
ments, independent of the efcort afligned them. In fhort, 
a general fhould do every thing that..will contribute to the 
fecurity of his difpofitions ; and precautions ought never 
to be thought fuperfluous when they are managed with 
prudence, and have for their end the fuccefs of a well-con- 
certed plan. 

Sect. VII. Of Detachments for forming a Chain of 

green Forage. : 


Ir is very difficult to provide a large army with forage ; 
and a general often expofes it to inevitable danger, if he is 
not thoroughly experienced in this operation, or if he is 
deftitute of that knowledge which at once prefents all the 
wants of an army, and the means of fupplying them, to 
his view. 

Forag ing parties, like convoys, are attended with a greater 
or lefler degree of danger, according as the country is more 
or lefs acceffible, and the forage at a diftance or near at 
Hand. ‘he difpofition for the chain in an open country is 
different from what it muft be ina mountainous one. When 
forage is within reach of the camp, and the enemy at-a dif- 
tance, fewer troops and attendants are required ; becaufe, 
in cafe of an attack, there is affiftance near at hand: but 
in proportion as the forage is farther from the camp and 
nearer to the enemy, the precautions fhould be increafed, 
and more troops fhould be allotted to the chain, which 
Should alfo fometimes be furnifhed with cannon. 

A general fhould never forget that maxim which fays, 
The enemy muft always be oppofed by troops of the fame 
nature as thofe with which he makes the attack: if the 
forage, thereforé, is in an open coustry, the chain, as it is 
certain the enemy will be more numerous in cavalry than 


infantry, fhould confifl chiefly of cavalry, and only have 


be quite different ; becaule, as it is impoffible for cavalry 
to move eafily, the chain fhould be ftrongett ip infantry. 
In fhort, the number and quality of the troops for the 
chain fhould be regulated in the fame manner as in regard 


to the convoys; in proportion to the nearnefs or diftance 


of the enemy; by the extent of ground to be foraged ; 
and by the nature of the country: and as marfhal Puyfegur 
obferves, before the ground to be foraged is examined, there 
fhould be a calculation made of the number of horfes to be 
fed, and of the fertility of the ground that is.to be fora- 
ged; for if it is a plentiful {pot, a lefs extent will be fuf- 
ficient ; if it is not plentiful, a larger muft be taken ; but 
in either cafe the chain mutt bé/always proportionable. 

Before a forage is undertaken, the ground on which it 
is to be performed flould be always thoroughly known ; 
in order for which the general fhould fend out in the even- 
ing, or the day before, the officer who is to command it, 
with a detachment, to furvey the fituatioa of the country ; 
the places where he muft poft his troops of cavalry and 
dragoons ; the polts which the infantry muft. occupy; the 
ground neceflary” for the foragers ; that where the corps of 
referve mutt be pofted ; and what part in the front of the 
chain it will be neceffary for the huffars to. feour. Alter 
having examined all thefe particulars, the officer makes his 
report-to the general, who, from the account given him, 
will order the troops neceflary to fecure the forage, and 
render the execution of it eafy. The chain of forage fhould 
be in proportion to the number of troops that are to forage, 
as well as to the quantity of fown fields and the thicknefs 
of the grain. Befides the horfe, dragoons, and infantry, 
there fhould be huffars to fcour the country in, the: front 
of the chain: the number of them is undetermined, as it 
will be fufficient for them to cover and prote& the front, 
and give the commanding officer immediate notice of every 
thing that makes its appearance. 

If the forage is to be made at a diftance from the campy 
the troops deftined for the chain fhould fet out at day-break, 
or the evening of the foregoing night. The commanding 
officer muft take care to eftablifh the chain before the fo- 
ragers arrive, and alfo that the huflars have fcoured the 
country 3 firft, becaufe the foragers fhould not, by waiting, 
fatigue the horfes; and fecondly, that no trooper or fervant 
fhall pafs; which will undoubtedly be the cafe if there is any 
vacancy where troops are not placed. 

The whole of the troops fhould be difpofed after fuch 
a manner as to be able to fee one another; aud the vedets 
alfo, that are placed between the troops to prevent the fo- 
ragers from paffing, fhould be within hearing. ‘The infan- 
try fhould be pofted in hollows and villages and behind hed- 
ges, with horfe or dragoons to fuftain it and fupport the 
flanks ; and the difpofition of the chain will be {till better, 
if thefe troops can be mixed with it, provided the infantry 
can be fheltered by any hollows, hedges, or bufhes. 

Grenadiers, fuftained by horfe and cannon, if there are 
any, fhould be pofted on thofe fides which, either from the 
fituation of the country or the nearnefs of the enemy, are 
moft liable to be attacked: but in reinforcing thefe potts, 
the commanding officer muft be careful not to weaken 
the chain too much in any particular part. When an ene- 
my attacks a foraging party, he generally attempts to pe- 
netrate at different parts; but if he forms only one attack, 
the difpofition of the chain becomes ufelefs, as all the rroops 
muft be brought to that part where the attack is made, 
But as it is naturally to be fuppofed the enemy will form 
many attacks, particularly if his general a¢ts like a man 
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underftanding his bufinefs, he muft be ftrong in every part ; 
the referve, which is in the centre, will, with expedition 
and fpeed, fend affiftance to the parts which are attacked. 

Before the commanding officer fixes the chain, he fhould 
detach fome huffars to furvey and {cour with great exa€:. 
nefs the woods, villages, hollows, and all fich places, for 
at leaft three quarters of a league or a league, in front, as 
may be capable of containing ambufeades: and during the 
time of this furveying, the troops deftined for the chain will 
remain in order of battle, in the front of the ground that 
is to be foraged, in order to cover it arid protect the hufiars, 
in cale they fhould be attacked. 

When this examination is finifhed, the commanding of- 
ficer may begin to eftablifh his chain, and the huffars will 
remain in the front till the foraging is finifhed ; and will 
detach {mall bodies to march round about the chuin, crof- 
fing each other, halting at times, and fending {ome huflars 


‘before them to patrole. 


If the huffars gain intelligence of the enemy’s being either 
in march, or placed in ambufcade, they will fend immediate 
Notice of it to the commanding officer of the chain, who 
fhould. always fix himfelf in a particular fpot, that there 
may be no time fpent in feeking him; his poft fhould be 
in the rear of that part of the chain that is neareft to and 
moft in front of the enemy, and he will regulate the dif- 
pofitions for his defence according to the report made to 
him. When an ambufcade is difcovered, and troops march- 
ing to attack, a general fhould always fufpect there may be 
more ambufcades, and more troops in march, to form dif- 
ferent attacks ; he muft therefore, inftead of weakenin;r the 
chain ii$uny part, ftrengthen it as much as he can, by cau- 
fing either the whole referve, or part of it, to march where 


circumttances fhall require. 


The avenues and the heights in a mountainous country 
fhould be cccupied by infantry ; the avenues, in order to 
prevent the enemy from penetrating into the valley or plain 
where the forage is made; the heights, in order to, obferve 
the enemy at a diftance, and to prevent his getting poflef- 
tion of them, and flanking the troops which guard the ave- 
nues. In this cafe there fhould be a greater number of in- 
fantry than‘cavalry; no more of the latter being requifite 
than what is neceffary to fuftain and fupport the infantry, 
in cafe it fhould be attacked, repulfed, and obliged to retire 
through a valley or plain. ‘Then, if it hath no cavalry to 
fupport it, the wings will be entirely expofed, and the ene- 
my being fuperior, can at the fame time atack the front 
and the flanks; whereas, by the means of horfe, which can 
act with eafe in a plain or a Valley, this inconvenience will be 
prevented, and the infantry greatly affifted. 

If the forage is made at a diftance from the camp, and 
in the neighbourhood of the enemy, the infantry guarding 
the avenues fhould throw up fome entrenchments in its 
front, which will be foon done; and it is then cannon be- 
comes neceffary, as there fhould be two or three. pieces 
planted at each avenue. The heizhts alfo muft, on every 
occafon, be occupied, which fhould be conftantly objerved 
as a general rule, whether the enemy is at a dillance or 
near at hand, in every difpoftion that is to be executed in 
@ mountainous country. 

If the enemy forms one or more attacks, the {mall efcorts 
belonging to each regiment mutt join on the firft order, and 
cover the foragers as much as poffible, who fhould, at the 
fame time aflemble in the centre by repiments. "I'he fora. 
gers fhould always be provided with their carbine or {word; 
and although they may not be very formidable againit troops. 
completely armed, yet there have been inftances where they 
have charged with fuccefs, 

If it is in a plain, and the enemy, having formed but one 
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attack, charges the chain in one particular part, the troops Defenfive 


of horfe and dragoons\which are oppolite to him fh 
march up refolutely and fuftain his efforts: if they are re- 
pulfed, they will be {zpported by the infantry that hath re- 
mained in its poft; the huflars which were in front will 
unite, and place themfelves upon the flanks of the troons 
which are attacked, in order to cover them, and endeavour 
to defeat the enemy by charging him ia flank and rear. If 
the general is certain that the whole of the enemy’s troops 
are engaged in this one attack, he may then bring up all the 
troops belonzing to the chain, both cavalry and infantry, in 
erder to oblige him to retire the fooner ; which if he does,. 
fome huffars, fuftained by horfe and dragoons, fhould be fent 
in purfuit of him, till his retreat becomes certain; but with 
caution not to purfue too far, left he fhould rally upon thofe 
troops, who, being too far from the chain, cannot receive 
affiftance fo foon as would be neceffary ; and befides, the 
making and accomplifhing the forage being the grand ob- 
ject, the commanding officer fhould be contented with fuc- 
ceeding in that, without feeking for any other advantage 
unconneéted with the original deftination of the troops. 

If the enemy forms more attacks than one, the forazers, 
who, as hath been already obferved, muft be aflembled in 
the centre, fhould have orders to take the road to the camp, 
and will re-enter it covered by the {mall efcorts from the rear- 
guard ; but as a forage fhould never be abandoned till the 
laft extremity, they fhould be ordered to draw up in order 
of battle, when they are within a quarter of a league of the 
camp, in order to return and complete ‘the forage on the 
firfl order. But if the enemy is in force, and by his {upe- 
riority all hope of obtaining the forage is deftroyed ; or if it 
is made at fo great a diftance from the camp that the troops 
belonging to the chain cannot expe to be readily affilted ; 
the commanding officer ought to make a retreat, with every 
difpofition a good officer is capable of, and to join courage 
and vigilance with knowledge and experience. 

If, on the contrary, thé enemy is weaker, or of equal: 
force with the chain, he fhould be charged without hefita- 
tion; beeaufe the enemy, regulating his attack by his de- 
fence, will be obliged’ to contraét himfelf, in order to make 
his attack heavier and more confiderable ; fo that the troops: 
being united, will charge the enemy: and if, by the affift- 
ance of the huffars who are a2vanced, and aé after the man- 
ner already mentioned, the enemy is forced to retire, he muft 
be purfued in the manner above direGted ; after which the 
troops mult return and complete the foraze. 4 

As a commanding officer is, in cafe of a forced retreat ate 
ter beinz beat, obliged to fubmit to circumftances, and re- 
gulate his difpofitions by the enemy’s, he mutt retire with 
the greateft order poffible, caufing the infantry to march in: 
the centre, either in columns or in order of battle, as the: 
fituation of the ground will beft allow; the horfe and dra 
goons upon the wings, the huffars upon the flanks, that they 

_mey not confufe the difpofitions, but ferve as.a fupport for 
_the chain, and prevent its heing taken in flank ;.and the dif- 
pofition of the troops fhould be fo managed, that the enemy 
fhall not be able to. prefent a’larger front than that which is: 
oppofed to him: and although it is impoffible for a general’ 
to forefee, for certain, ~vhat will be the difpofitions for an 
attack and retreat, becaufe they muft be changed.according 
as thofe of the enemy alter, or as the nature of the ground 
varies; they fhould neverthelefs: be fo ordered, that each: 
body fhall be fupported, and capable of aSting without con- 
fufion. It is only on occafons thus prefling, that the com- 
mandinz officer fhould fuffer the forage to be abandoned ;; 
and even then it will be fome fatisfa€tion that he hath been 
able to place the foragers. and their horfes in. a. ftate -of fe- 


curity. . 
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If, during the-retveat of the chain, it fhould receive af- in the foregoing feétion in relation to green foraze: there. Defer 
fore the general who is to command the forage ought to OPerat 


withfanding its being too late to go on with the forazing ; 
Hebei apie | & § eb ae 
and if this charge -fhould prove fuccefsful in either beating 


~or caufing the enemy ‘to retire, he fhould be purfued without 


intermifiion, in order to deprive him of all defire for repeat- 
‘ing the attack. In order to improve this advantave to the 


-utmof, the commanding officer fhould leave a large cetach- 


ment, confifting of infantry, cavalry, dragoons, and huffars, 
‘to continue all night upon the fpot, and the next mornin 
betimes, the foragers, properly efcotted, will come to take 
away the forage ; and as foon as the efcort is arrived in the 


‘front of the chain, the detachment which hath remained 


there all night muft return to the camp. 

There ftill remain many other precautions to be taken for 
‘the fecurity of foraging parties, but the limits prefcribed to 
us will not admit of our flating them. “We fhall only add, 
‘that the foragers, in entering the ground they are to en- 
compa{s, do not occupy more than is abfolutely requilite, 
and that they do not fpoil more grain than they carry away 
‘with them ; firft, becaufe by extending the chain it would 
be weakened, and become eafier to be forced ; and in the 
fecond place, every prudent officer fhould be an economitt 
‘in the artiéle of forage; the officers commanding the frall 
efcorts which march at the head of each regiment fhould be 
charged with the -care of this. Thefe officers will caufe 
their troops to march as much as pcflible throuzh roads and 
over grounds which are untilled, till they arrive at the place 
intended to be forazed. Tf all the grounds are fown, the 
commanding officer muft caufe the cavalry to difmount at 
the place where the-chein halts, and part of the troopers 
furnifhed with fcythes muft go atid cut the grain, while the 
remainder hold the horfes ; and when there fhall be no far- 
ther rootn to fear damaging the forage, the cavalry will re- 
mount and take it up. Hach place fhould be marked out 
for a brigade or a regiment ; which diftribution fhould be 


. made by the ftaff-officers before the troops arrive. 


‘Sect. IX. Of the Detachments for forming a Chain 
of dry Forage. 


Ir there is great exaCtnefs and knowledge required in the 


-acondu@ting of parties for preen forage, thofe for dry forage 


“perhaps require more ; and, in general, every thing that re- 
gards foraging parties, whether green or dry, excites 4 par- 


‘ticular attention in the commander in chief ; and, according 
«to the chevalier Folard, all fuccefs in war depends upon fe- 


-atrecy, diligence, activity, and the thorough knowledge of 
“the country. 


The difpofitions for forming a chain of dry forage, which 


- differ from thofe for forming one of green, will dire&t the 


‘ means for extending the chain in proportion to its ftrergth, 


and at the fame time place the foragers in fecurity ; although, 
in parties of dry forage, the foragers generally take up lefs 
ground, according to the diftance of the villages that are to 
‘be forageéd from each other. 

The difpofitions for a chain of dry forage are alfo varied 
according to the nature of the country ; but whether it be 
©pen or mountainous, each different body fhould be placed 
in that part where it can a& with the yreateft facility ; the 
infantry therefore fhould occupy the villazes, and the cavalry 
the plain in front, and fhould be difpofed after fuctt a man- 
ner as to be able to retire eafily to the prote€tion of the in- 
fantry. Before the foraging is put in execution, the com- 
mander in chief fhould mark out the villages to the general 
officer who is to command the foraging party, and regulate 
their number by the quantity of troops that are to forage. 


“The firt difpofitions will be the fame with thole mentioned 


fet out with a detachment in-order to examine the ground, 
the pofts neceffary to be occupied, the villares which are to 
be forazed, their fituation, the river8 which coyer or ruy 
through them, the bridges to be guarded, the dittance from 
one village to another, and with what degree of eafe the 
communication with them may be fecured. After having 
thoroughly examined into thefe particulars, he can with 
eafe form a judgment of the number of troops that will be 
neceflary to form the chain and. fecure the foragers 5. after 
having done this, he will order the bailiff or butgomatter 
of every village to come to him, and inquire of them the 
number of hufbardmen, and how many ploughs each hufs 
bandman hath belonging to him; by which he will be able 
to calculate the number of fheais reaped by each hufband- 
man. : 

The general may, for every plough, reckon about 30. 
acres of ground; and, in proportion to the fertility of the 
ground, every acre will produce from 120 to 160 fheafs 
by this method may be computed the number of fheafs 
reaped by an hufbandman who hath three or ‘our ploughs; 
and from this calculation the general will jud ze whether the 
number of fheafs, fuppofed to be in each village, wall be fuf. 
ficient for the troops coming to then. 

Let every acre of ground be fuppofed to yield 14.4 fheafs; 
then a hufbandmati who hath three ploughs will have reap- 
ed 12,960 fheafs; fo by reckoning 12 fhea‘s to a trufs, and 
every trufs to weigh 609 pounds weight, this hufbandman 
will fupply fufficient for 124 truffles. It is true, that fome 
deduction fhould be made from the number of trufies that 
every acre may yield, as the hufbandman or farmer may 
have preferved or confumed fome either for daily ufe or for 
feed. : 

It is very neeeflary that the general fhould take care to 
leave {ufficient grain, not only to enable the hufbandman to 
live, but alfo to fow his grounds ; particularly if he forefees 
a probability of the next campaiyn being carried on in the 
fame country. 

Neverthelefs, as this manner of reckoning may be attend. 
éd with inconveniences, becaufe there are fome villages which 
keep up a particular trade of forage and grain, and therefore 
the granaries and barns may fometimes be found empty, yet 
the quantity of fheafs and grain remaining in the village may 
be calculated by thé number of inhabitants to be fubfifted. 
Marfhal.de Puyfégur’s method, which confifts in informing 
himfelf of the number of horned cattle and horfes, and by 
dedu@ting the time they graze, 1s a very good one; bit 
ftill there muft be fome deficiency in this calculation, as 
it will be impoffible to fix with certainty the time of their 
grazing. . 

When the general fhall have arrived at a tolerable cer- 
tainty of the quantity ef foraze; the ground where to efta- 
blifh his chain ; the pofts which the infantry-are to occupy; 
and taken a note of the quantity of forage; he will carry 
away Oue or two of the bailiffs or burgomafters, as hofta- 
pes for the fecurity of the forage: he will elfo dire& them 
to inform the inhabitants, that if they conccal or purloin 
but even a fingle fheaf from the whole, he will caufe their 
‘village to be firft pillazed, and afterwards fet on fire; fo 
that the peafants, on whom thefe threats have-often creat 
effeGs will fcarcely give'the enemy information of the in- 
tended forage. ‘The general muft leave fome companies of 
infantry, fuftained by a detachment of huflars in every vil- 

lage, who, *by-conftantly patroling on the outfkirts, will 
ttop all comers and yoers; -while the infantry will keepa 
ftri&t guard on the infide of the village, and permit no 
perion to go-owt-of -it;-vor fuffer the-bells to be rung, 
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colours to be hoifted upon the fleeple, or fires to be light- 
ed; and will put a ftop to every thing that may be fuppofed 
to be afignal agreed on with the enemy. When the ye- 
neral hath completed all thefe di(pofitions, he will return aad 
give an account of them to the commander in chief. 

The fame general fhall, upon the day .appointed for the 
forage, fet out at day-break, with the troops deftined for the 
chain, and the ftaff-officers. As foon as he fhall be got 
within fight of the villages, he will not fail to have them ex- 
amined, notwithftanding he left troops in them the forego- 
ing evening, When they are all examined, he will leave 
them in the rear, march on into the front, and draw up in 
order of battle ; after that, he will form the chain, regula- 
ting the difpofitions of it by the fituation of the ground, and 
of the villages examined over-night. ‘I'he huffars will ad- 
wance three quarters of a league or a league, in order to 
fcour the country ; during which time the ftaff-officers, 
inftru&ted by the general of the quantity of fheafs contained 
in each village, will, attended by the bailiffs or burgomatters, 
make a diftribution of the forage by regiment or brigade, 
and aflizn abarn to each, or onetotwo. When this diftri- 
bution is made, the ftaff-officers will make a report of it to 
the general commanding the party. 

As all the villages marked out to be foraged are not 
in the fame line, thofe which are in the rear, and covered 


‘by others in which there is infantry, and by the chain of 


horfe and dragoons in the front, require but a {mall number 


ef troops; and if a detachment ef infantry is pofted in 
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them, it is more with a view of preventing the troopers and Defentive 
fervants from marauding than any thing elfe. Operatronm 


The efcort belonging to each regiment, commanded by a 
captain, fhould remain upon the fpot where the regiment 
forages, and, with the affiltance of the infantry, prevent 
diforder among the foragers, and fend off thofe who are 
loaded. As {oon as a regiment is fet off, the captain com- 
manding the fmall efcort mutt report it to the general of- 
ficer commanding the forage; after which he will follow, 
and form the rear-guard of it. 

As foon as the general fhall be apprifed by the flaff-ofs 
ficers, and the captains commanding the {mall efcorts, that 
a village is evacuated, he-may contract his chain, and draw 
it nearer together, till the foragers are gone ; which when 
they are, he will affemble his troops, and detach as many 
platoons of infantry as there are villages: or rather the 
body of infantry pofted in each village during the forage, 
fhould leave a_party to make a ftrict fearch after all ftrag- 
glers and marauders ; the firft they fhould keep with them, 


and make the others prifoners, and punifh them feverely on ~ 


their return to’ the camp. When all the different bodies 
fhall be re-aflembled, and the officers commanding them 
have made the report, the general will order the huffars ta 
be called in, and form a rear-guard according te the man- 
ner direéted in the foregoing feCtion, and return to the camp 
in the fame order, and with the fame difpofitions, as if he 
expected to be attacked. 


Parr ll. Of the OPERATIONS of OFFENSIVE WAR. 


USTICE and humanity having been confidered, in this 
article, as the firft principles of war, the chief intention 


J 


-of the firft part hath therefore been, rather to convey maxims 


for a juft defence, than to lay down rules for attacking. 
But though defenfive war be that alone to which religion 
and philofophy give their fanétion, it does not follow that 
a nation is bound to wait patiently for the attack of its 
enemies. When the condu& of other nations is fuch as 


‘evidently to how that they meditate a war, the nation 


‘tion for avoiding the danger with which it is befet. 


threatened may arm itfelf, and ftrike the firft blow when it 
can be ftruck with advantage. There is only one precau- 
By 
obferving the various operations of an offenfive war, it may 
indeed be often feen that the whole is nothing more than a 
feries of defence, and that the fear of being attacked is the 
seal fource whence thefe precautions for attacking {pring. 
Sect. I. Of Spies. 

Ir is impoffible for a general, or even for an officer char- 
ged with the command of'a detachment, to aét with certain- 
ty if he have not {pies or fecret intelligence difperfed about 
the enemy’s army ; for, without the information which they 
alone can give, he will have the mortification to fee all his de. 
figns mifcarry, and all his precautions become ufelefs, becaufe 
improperly taken. 

No expence therefore fhould be fpared to procure inrelli- 
gent {pies ; but care fhould be taken that they are unac- 
quainted with each other, and particularly that they are not 
known to any inferior officer: they fhould be always fpoken 
to alone, ard never be fuffered to meet each other. ‘he 


‘general fhould ftudy their chara€ter, and prove them by re- 


peated trials; he fhould found them by degrees, beginning 

with things not difficult to be explained, and which, if dif. 

covered, will not be of great confequence; he fhould en- 

gage them in long converfations, thereby to form a judge- 
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ment of their parts and comprehenfion ; and he fhould alfo 
employ them often in bringing him intelligence. 

Although a general fhould always be upon his guard with 
a {py whom he hath caufe to fufpe&t of treachery, he may 
neverthelefs draw great advantage from him, provided he 
knows how to deceive him properly ; becaufe he may be 
very certain he will inform the enemy of all the refolutions 
which have been taken. 

‘ke emperor Leo, in his Ta@tic, advifes a general, who 
hath reafon to imagine his counfels are betrayed to the 
enemy, to conceal his real defigns, by fpeaking in a manner 
quite oppofite to them: For, fays he, in the maxims at the 
end of his book, an enemy muft be deceived who receives 
intelligence from fpies or deferters dire&tly contrary to what 
is a€tually refolved upon. But, adds he, fhould thefe {pies 
be entrufted with the general’s real intention, he fhould, by 
fome alteration in his operations, endeavour to perfuade the 
enemy that they have deceived him; upon which he will 
grow miftruftful of them, and be obliged to look out for 
others, no longer daring to confide in the former. 

If a {py employed by the enemy is difcovered, and 
brought to the general, he ought, to take him in private, 
queftion with mildnefs, {peak to him with a fort of confi- 
dence, and, inflead of threatening, fhould promife him a re- 
ward if he will difcover to him what he knows ef the ene- 
my’s intentions. If the general finds him intelligent, he 
fhould endeavour to engage him in his fervice ; and, pro= 
vided he can gain him over by force of money, a thing not 
difficult, he may derive great advantage from him ; but he 
fhould be careful how he employs him, till he hath very good 
reafon to be aflured of his fidelity. 

There are many different methods of trying the veracity 


ofa fpy: if, for example, the general receives information, 


that, on fuch a day, a detachment of the enemy is to fet 
out on fome expedition, he fhould then fend ovt troops to 
double the number of thofe detached by the enemy; by 

ay which 
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Offenfive which means, if the fpy’s intellizence is true, the enemy 


Operations. yi] not only be baulked in his defign, but may alfo be beat 


by the fuperior detachment. If the enemy’s detachment 
has but a trifling objeét in view, it will be fufficient to fend 


" juft troops fufficient to examine into the truth of the {py’s 


report. The general may alfo pretend to appoint a fora- 
ging within two days, and order but few. troops for the 
chain ; in which interval, if the {py is falfe, he will find an 
opportunity of giving the enemy notice of it: but, inftead 
of the few troops publicly ordered, the general will privately 
add another body to them, which will be placed in ambu- 
{cade behind the place where the pretended foraze is to be 
made. Ifthe eremy, in confequence of this information, 
fhould come and attack the chain, it fhould immediately 
retire, as if too inferior in number to continue the forage, 
toward the troops in ambufcade ; when, being joined, they 
will fall upon the enemy on all fides. If this attack is made 
with vivacity and refolution, there may be great reafon to 
expect it will terminate in a complete victory. 

If, on the contrary, the {py does not appear intelli,zent, 
or affects ftupidity, the general fhould punith him with 
death, and caufe him to be hanged in the fight of the whole 
army, in order to deter others, which may be difperfed in the 
camp, by his fate. It would be needlefs to queftion him con. 
cerning the enemy, becaufe it would appear inhuman to ex- 
ecute aman who had given intellisence of importance, 
whether extorted from him by fear, force, or perhaps a pro- 
mife of pardon. 

Spies are as neceffary to a general as arms are to an 
army: but it is money only that can fecure their fidelity ; 
and if a general finds himfelf ill ferved, it is becaufe he has 
been too {paring of the funds intended by his fovereign for 
that purpofe. Notwithitending it is the duty of a good 
fubjeét to manage his maiter’s finances as much as it is in his 
power, yet there are intelligences of fo great importance, 
that it is fcarcely poffible to pay fufficiently forthem. A 


man is fufficiently indemnified when, by means of the in- 
telligence he has received, he has concerted his meafures 
. in fuch a manner as to beat the enemy, gain fome marches 
over him, or to be beforehand with him in fome enterprife. 
Spies, when difcovered, fhould not zlways be punifhed 
with death; great advantage may be mace of them by pre- 
tending ignorance of their real quality, efpecially if they are 


not fufficiently “difguifed. Tacitus, in his Annals, {ays, 
that Vitellius’s party got information of Otho’s defigns by 
means of his {pies, who, by endeavouring to dive too mi- 
nutely into their enemy’s fecrets, did not fufficiently conceal 
their own. Vigetius’s method for difcovering {pies who are 
fulpected to be ranging about in a camp, is to order all the 
foldiers and fervants into their tents during the day, and the 
spies will be taken immediately. 

When a general is ignorant of the enemy’s defigns he 
fhould always affe€t a knowledge of them; but whenever 
he is informed of them, he fhould, on the contrary, pretend 
to be ignorant of them; by which means the enemy, being 
ealy with regard to his. {pies, will not. alter his defigns, or 
fufpect the general of having any. knowledge of them. 

If the general can procure fuch fpies as, by-their em- 
ployment, are near the perfon of the enemy’s general; 
2s, for exemple, a fecretary, or any others. who are near 
him, and who confequently. can give intelligence more to 
‘be relied upon than thofe who are conftantly pafling from 
one army to another ; their fervice may be turned to a very 
great account. 

Ifa general difcovers an enemy’s {py to be one of thofe 
who, by their employment, are near his perfon, he can re- 
ceive great advantage, by forcing him to write a letter of 
falfe intelligence, thereby to divert the enemy’s attention 


prudent to ufe him above once. ‘Ihe prince of Orange, 
when he came t6 attack M. Luxemburg at Steinkirk, ha- 
ving difcovered one of his muficians who gave the enemy 
intelligence of every thing he intended, made ufe of this 
ftratagem; and although it was rendered abortive by the 
vigilance of M. de Luxembure, and the courage of his — 
troops, there are neverthelefs but very few inflances:where 
it hath failed: and even M. de Luxemburg would have 
been beaten, if he had not head early notice given him 
by his advanced detachments; by which means he had 
time fufficient to make his difpofitions, and to avoid being 
furprifed. 

There is a ftratagem which may be made ufe of when 
{pies are warting, and which is lefs expexfive; that is, to 
fend {uppofititious letters by the firft peafant that comes in 
the way, who will have nothing to fear; and fo far from 
concealing himfelf, he muft take a road where he will be 
fure of falling into the enemy’s hands: thefe letters fhould 
be dire&ted to the general officers commanding a body of 
troops, or even to the general of the army, fuppofings they 
come from an advanced body. They fhould contain fchemes 
that are good, and praéticable in their execution, but quite 
oppofite te what is intended and will really be undertaken : 
it often happens that the enemy, too credulous, abandons 
his original defigns to purfue chimerical ones, which to him 
appear very good, and do not prefent any obftacle to thofe 
which the general defigns to execute. Prince Eugene- 
fucceeded, by this ftratagem, in raifing the fiege of Coni, 
formed by the French in 1691. 

But neverthelefs a general fhould take care that, through 
a fear of being deceived by fuppofititious letters, he does 
not himfelf too.much negle& the intimations which are given 
him: a general ought, fays Onozander, to liften to every 
body at all times, and upon all eccafions. Alexander, when 
at a great diftance from his own country, not being able to 
receive his couriers till very late, refufed to give attention to 
a peafant, who came te inform him of a fhorter route ; but 
foon repenting of what he had done, he fent to feek after 
him, but in vain. 

‘The fame reafon that fhould make a general always have 
fpies in the enemy’s army, fhould alfo make him fufpeéc 
that the enemy has fome in his ; therefore he fhould endea- 
vour to deceive them, he fhould keep his intentions fecret, 
mention them to very few, and always talk openly, contrary 
to what is really defigned. Onozander obferves, that it 
fhows great folly in a genetal to mention his defigns pub- 
licly, efpecially when they. are on the eve of execution ; 
for deferters generally go over to the enemy at the time an 
a€tion is unavoidable. 

But if it is difcovered that the enemy has received-in- 
formation, Vigetius fays, that the difpefitions muft be im- 
mediately, changed. Polybius, on like ogcafions, particular- 
ly recommends filence and diffimulation ; he even ftretches 
this rule as far as the thoughts themfelves, which he fays 
muft fometimes be reprefled, for fear our a€tions fhould 
fometimes betray and difcover them. Metellus anfwered 
one of his friends, who, on an important occation, afked him 
the reafon of certain difpofitions, ‘ that if his fhirt knew 
what he thought, he would burn it.” 

To avoid the danger.of treachery, fealed. orders have 
been ufed with great fuccefs, which have been fent to of- 
ficers, with exprefs orders not. to open them till at fuch 
a time and at fuch a place:.this is an eftablifhed rule at 
fea, and can alfo be prattifed on fhore when employed 
in an expedition which it is. effential to conceal from the 
enemy.. 
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A Genera who lofes a battle, fays Vigetius, may attri- 
bute his ill luck to fortune, although thefe kind of events 
are generally the effeéts of art and fkill; but he who fuffers 
himfelf to be furprifed, and who falls into the {nares laid 
for him by the enemy, has no excufe to make, becaufe, by 
his vigilance, and the goodnefs of his {pies, he might have 
avoidéd them. 

A defign fhould never be formed for an attack upon 
marches, detachments, convoys, forages, or upon one or 
many quarters, without knowing the ways which are to be 
pafled, and the places where ambufcades may be formed; 
whether to avoid, or whether to conceal troops in them, in 
order to facilitate a retreat, or to draw the enemy into it. 
A. general who receives information from ‘his fpies that 
fome enterprifes are intended upon fome bodies detached 
from the army, upon one of his convoys, on a forage, or 
upon his quarters, ought alfo, on his fide, to form ambu- 
fcades in the ways leading to it. The number of troops in 
ambufeade ought to be regulated by that of the detach- 
ment intended to be furprifed; it fhould be fufficiently 
ftreng to attack the enemy on all fides, that is, in head, 
flank, and rear. ‘The troops who fet out to form an 
ambufcade fhould always march by night, unlels it be ina 
country fo covered that the enemy cannot perceive them. 

A general, according to Santa Cruz, fhould endeavour 
to form as many ambufcades as poffible; fo that if the 
enemy fhould not fall into one, he may not efcape the 
others: they ought to be difpofed after fuch a manner, that 
ene can neither attack nor be attacked without being heard, 
faftained, and affifted by the others: this junétion is a 
ftratagem which the enemy could not expect, and which 
will aflure the victory. If, from the fewnefs of the troops, 
or the fatigues of the campaign, it is impoffible to form 
many, there fhould at leaft be one fufficiently ftrong to re- 
fift the enemy it would attack: but ftill it is not requifite 
that it fhould be as numerous as the enemy, becaufe troops 
in ambufcade, who charge a detachment that is unprovided 
en all fides, ought, by this furprife, to have a particular 
advantage, and confequently fupply the place of number ; 
which will certainly be the cafe, particularly if the enemy 
falls into the ambufcade during the night, and that care hath 
been alfo taken to place a great number of drumsand trum- 
pets, that when the troops of ambufh charge, they may ferve 
to increafe the numbers in appearance, by the terror which 
noife always raifes in the night-time. 

In order to deceive the enemy who ié in detachment, 
fmall bodies fhould be fent out towards him, with orders 
i: retire to the troops in ambufcade as foon as they meet 

im. 

Ambufcades fhould always have fome object. Before 
they are undertaken, it fhould be known whether the enemy 
is in the field ; if he intends either to attack or ‘moleft the 
quarters; whether it is proper to wait for him or to feek 
him: without thele precautions the troops will be fatigued, 
and no end anfwered. 

Ambuicades may be compofed of infartry, huflars, or 
dragoons; but it is the fituation of the country that muft 
determine which. Thefe troops may be mixed together 
or fent feparately ; but that mutt be according to the defign 
mtended to be executed, or according to the nature of the 
troops employed by the enemy in his detachments. 

If the deiizn is to attack a convoy, all thefe troops are 
neceflary, becaufe the efcort of it will undoubtedly confit 
ef intantry, cavalry, or dragoons, and alfo {ome huflars to 
elear the march ; uf a green forage, infantry is very necef- 
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attack a forage, to beat the efcort of it, or at leaft to. pres 
vent the foraging being executed. Ifa dry forage is to be 
attacked, it muft be done with infantry, becaufe, as it can 
only be performed in the villages, it is certain they will be 
occupied by infantry, and that there will be a chain of ca- 
valry in the front, which will be protected by it: if a de- 
tachment, it is according to the nature of the country 
through which it marches; if an open country, horte, haf. 
fars, or dragoons, muft be'employed: but ia a woody or 
mountainous country, infantry muft be madeufe of. After 
all that can be faid, it is impoffible to lay down fixed rules 
for the kind of troops which fhould be employed: there 
are {ome woody countries where huffars and dragoons can 
aft with eafe, and be of great fervice: there are mountains 
where they can act fecurely, becaufe very fine plains, di- 
vided by woods, are to be found in the bodies of them, 
where they can place themfelves m ambufcade; but care 
mu{t be taken to fecure their retreat. ‘There are, on the 
other hand, plains fo divided by hollows and. canals, that 
infantry only are capable of aéting ; therefore it is the ge- 
neral’s bufinefs:to difcover from which kind of troops, in 
either country, he may expett the greateft advantage. 

- There is no country but -prefents fome place proper for 
forming ambufcades ; hollows from which it is eafy to fally, 
the lealt height, woods, hedges, ruins, vineyards, {ometimes 
corn-fields, marfhes covered with reeds, all prefent expe- 
dients to a general who knows how to take advantage of 
them: he mult only be careful to place the ambufcades after 
fuch a manner that they fhall not be difcovered by the ene- 
my’s parties; and that they are not themfelves difcovered 
by the inattention of any of the foldiers, by noife, or by other 
aocidents. 

If the ambufcade confifts of huffars or dragoons, the 
horfes muft not be together; their neighings may prove 
very prejudicial. Even a peafant, attracted by the barking 
of a dog or the neighing of a horfe, may go into a wood, 
difcover an ambufcade, and, often induced by the hope of 
a reward, will go and give the enemy information of the 
whole. Every perfon paffing near an ambufcade fhould be 
ftopped, and that without noife; the p@@fants fhould be 
tied to trees, and guarded by fentries. If the ambuicade 
is formed in an hollow way, behind an high ground, or in 
any places whatever, the veneral muit caufe every body 
that is taken to be tied together, and well guarded. 

The troops in ambufcade muft fall on all parties of the 
enemy that pafs near them, unlefs when the defign is to carry 
off a convoy or to attack a large detachment.’ It fhould in 
that cafe continue filent, and let them pafs: but if thefe 
parties, by making a {tri examination, difcover the ambu- 
fcade, as there can no longer remain any hope of attacking 
the convoy or detachment, it fhould fall upon and endeavour 
to furround them, and, if poffible; take them prifoners ; and 
if the troops in ambufcade are fo lucky. as not to’ let any of 
the enemy efcape, the ambufcade may remain in its firft 
fituation, but always purtue its firft object, becaufe here will 
be no reafon to apprehend the enemy’s having received in- 
telligence of it. ity 

‘The troops in ambufcade fhould attack: thefe. parties 
fword in -hand, and not with their firearms, and,.if poffible, 
prevent them from ufing theirs. From this: mariner of at- 
tacking, there will refult two confiderable advantages.’ The 
firft is, that’a brifk and unexpected attack aftonithes, and 
fcarcely vives them time to think of theiridefence.. "The 
fecond 1s, that, by firing, it isto be feared, that if there are 
any other parties farther off they will hear it, and fend and 
give notice. -Inthat cafe, the ambufcade muft. change fitu-— 
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‘There are divers methods of drawing the enemy into Offen 


longer any hope of fucceediag otherwile. 


‘The leaft thing, as has already been faid, may be the 
occafion of an ambufcade’s being difcovered. The fire of a 
pipe may be feen at a great diltance in the night-time ; be- 
fides, however fmall the number of {oldiers who fmoke may 
be, the wind may carry the fmoke and the fmell of the to- 
bacco toward that part where the enemy patroles, The 
ambufcade fkould not be cumbered with fervants, or any 
thing elfe that is unneceflary ; orders fhould be given that 
the horfes are tied with care, and that a profound filence is 
obferved by every body. As it is very difficult for huffars 
or dragoons to march without leaving marks behind them, 
by which means the road leading to the ambufcade may be 


‘ difcovered, they fhould try to enter it by fome bye-way, 


or at leaft by as dry a one as poffible. In order to efface 
the marks of the horfes feet, eight or ten huffars or dra» 
goons may tie branches ‘of trees to their horfes tails, and, 
by marching behind the detachment, in as large a front as 
the whole body, will deftroy any marks that are made: as 
foon as they fhall have entered the wood, they will clofe uo 
the entrance with the fame branches, of which they will 
make a fort of hedge. 

If the detachment intended to form an ambulcade, 
whether infantry or cavalry, is obliged to march upon a 
high-way, as foon as it comes near the place appointed, the 
commanding officer fhould detach a body on before, with 
orders to take up the fame front as the whole detachment. 
As foon as it fhall have proceeded a quarter or halfa 
league, it will return by another way; and it fhould alfo 
make a large circuit, fo that the enemy’s parties, coming 
the fame way, will not perceive that they fhall be ftopped 
by any troops in that place. ‘This body will rejoin the 


troops which are in ambufcade, by a road the moit out of 


the enemy’s view, never in a body, but {cattered, fo that 
they may leave fewer marks behind them.  Sentries 
fhould be concealed behind bufhes, in the front of the am-. 
bulcade, fo that they may be able to fee the country and 
ways about them, without being feen themfelves: two or 
three foldiers fhould alfo be made to climb into trees, in 
order to fee at dBreat diftance, and give notice if they per- 
ceive any troops; the fame method muft be obferved with 
regard to huffarg or dragoons. 

Before the commanding officer enters the wood where he 
would form his ambufcade, he fhould detach two or three 
patroles to fcour it, for fear the enemy fhould happen to 
be there in ambufcade himfelf; after every part has been 
fearched, the troops muft enter the wood, and range them- 
felves according to the order that fhall have been given 
them. The commanding officer will form three bodies of 
his detachment, and place them at a diftance one from ano- 
ther; one will be deftined to attack the advanced guard, 
the other the centre, and the laft the rear-uard. If the 
detachment confifts of cavalry, the half of each corps fhould 
be on horfeback’; no perfons fhould flip or pafs the fentries 
or vedettes under pain of being declared deferters. Du- 
ring the night, the cavalry fhould be mounted, and the in- 
fantry under arms; in. the day-time, half thofe on foot 
will relieve thofe-on horfeback every three hours; and the 
fame fhould be dore with the vedettes, as, well as. the in- 
fantry and fentries. 

If the ambufcade is behind an, height or {mall mountain, 
fentries muft be placed on the top, lying on their bellies, 
and without hats: in other refpeéts the fame difpofitions 
ought to be obferved, whether on the march or for the con. 
duting of ambufcades, always paying a proper regard to 
eircumftances and the fituation of the. country.. 


ambuicades. The general commanding the army or quar- Opcrat 


ters fends out a detachment under the command of an in- 
tellizent officer, to form an ambufeade, at the diftance of 
one or two leagues, more or lefs, according as the country 
is fitting for thoie fort of difpofitions, or according to the 
diftance of the enemy. The general muft acquaint this 
officer, that two hours after he is fet out, he will fend out 
another detachment, of lefs force, with orders to go on the 
fide where the enemy is, to endeavour to meet him, and at 
firit fight to make a feint of charging him; but, as if find- 
ing him too ftrong, he will begin his retreat, dire&ting it 
toward the place where the troops are in ambufcade ; 
furnifhed with thefe inftrudtions he will {et out. 

Then the general will fend for the officer intended to come 
mand the detachment that is to go in fearch of the enemy, 
and inform him of that which 1s fet out to form the am- 
bufcade, and of the place where it is; he will order him to 
advance as near to the enemy as he can, and to draw him by 
a feigned retreat upon the troops in ambufcade. 

"hefe two officers fhould be the only perfons informed. 
of the defign ; but neverthelefs the commandant of the de- 
tachment which is to go towards the enemy, may commu- 
nicate it to the principal officers under his command ; fo. 
that in cafe he fhould be taken or killed in the retreat, he 
that fucceeds in the command may be able to a& according 
to the general’s intentions. He mutt be particularly éare- 
ful, that no foldier, trooper, huffar, or dragoon, penetrate 
into the defign of the detachment, as it would then be in. 
the power of a fingle deferter to make the ambufcade mif- 
carry. The detachment which is to go and feck the enemy, 
in order to draw him into the ambufcade, ought to be com- 
pofed of huffars, unlefs the country be of fuch a nature that: 
infantry only is capable of aéting. 

During the time that the huflars are gone before, endea- 
vouring to draw on the enemy, the troops in ambufh wilF 
be on horfeback, and waiting in filence for their command- 
er’s order to go out and charge. As foom as they halk: 
have charged and beaten the enemy, for fear left another 
detachment, at a little diftance from that which has been 
beaten, fhould come to its affiftance, they will take the: 
fhorteft. way, and march leifurely, but with order, towards 
the camp or the quarters. The detachment which drew 
the enemy into the ambufcade, muft form the rear-guard of 
it, and will march flowly on, while the reft of the troops. 
will retreat, conduéting the prifoners with them. It the 
enemy fends any fuccours, as foon as the rear- guard. per-. 
ceives them, it will double its pace, but with order; there. 
will be no reafon to apprehend the enemy’s coming too. 
brifkly upon it, becaufe he will be fearful of falling inte 
another ambufcade: thus the rear-guard will retreat with. 
eale, and the troops who conduét the prifoners have time 
enough to reach the camp, without any moleitation. 

It is on thefe occafions that a man fhould know how ta 
keep his. courage within praper bounds, and be fenfible 
that flight is glorious: the defpair ot an. enemy that is fur 
prifed, and even beaten, is always to. be feared, when he is 
not entirely defeated. A man fhould always be content 
with one victory, without attempting a fecond: he mays. 
by purfuing the enemy too eagerly, fall himfelf into ambu- 
fcades more danyerous than that he has juft drawn the enemy 
INTO.” 

Ifthere is reafon.to. apprehend that. the enemy, having 
notice from fome deferters, are coming in full ftrength, the 
ambufcade muft then change its fituation and draw nearer-to: 
the place from whence it fet out. ‘Chis wall ferve two. pur> 
potes ;. for fhould:the enemy appear in force, the ambuicade. 
will have the fhorter way to- retreat 5. or it may again ep 8 
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infive that the enemy, not finding the ambufcade in the places 
108. Hointed out by the deferters, will imagine it to be retired, 
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and, in that belief, will negle& the precautions neceflary in 
fuch a fituation. 

An ambufcade that is fuccefsful may canfe the deftruc- 
tion of a whole army. ‘The example cited by M. de Feu- 
quieres, in his Memoirs, on that head, is ftriking. M. de 
Luxemburg, ftill attached to the prince, took all the bag- 
gage belonging to M. Turenne’s army, becaufe the lieu- 
tenant-general who commanded the efcort did not forefee 
that the enemy, fhut up in his lines of circumvallation be- 
fore Arras, having two armies near his camp with a defign 
of attacking him in his lines, could think of fending out a 
large detachment of cavalry on an enterprife of fuch a fort. 
In the mean time M. Luxemburg, who was in ambutcade, 
witkin reach of the column of baggage, feeing that the 
heutenant-general was gone on before with the head of the 
efcort, imagining the baggage in fecurity, marched fpeedily 
to the head of that column, whofe march he ftopped, and 
turned toward St Pol, where he conduéted the whole bag- 
gage belonging to M. Turenne’s army, without his know- 
ing any thing of the matter. It is thus that, by the negli- 
gence of an officer, and by an ambufeade feafonably placed, 
an army finds itfelf itripped of all its baggage, and, as may be 
faid, not in a condition of eontinuing the campzign. 

If this leutenant-general had been provided with. fpies, 
detachments in front and on the flanks, thefe detachments 
would have difcovered the ambufcades, and, by the precau- 
tions ufual on fuch oceafiens, he would have placed the 
baggage of the army in fafety. Again, his {pies would 
have given him notice, that a large body of cavalry was 
detached from the camp before Arras, confequentiy he 
would have been upon his guard ; inftead of which, being 
full of a falfe confidence, he marched as if in a champaign 
country, and, by this unpardonable remiffnefs, occafioned 
the lois of the whole baggage. An officer who commands 
a detachment for any expedition whatever, cannot poffibly 
take too much care to forelee the checks that may happen 
to him; if he is beaten, it fhould be wholly owing to a 
fuperiority of force. He who, after having taken all the 
precautions poffible, is beaten by an enemy whe has the 
advantaye of number, has nothing to reproach himfelf with: 
but he who, with ability, has neverthelefs negleéted certain 
precautions, and is beat becaufe they were not taken, is 
certainly culpable in the eyes of intelligent men. 

Secr. IU. Of Camps in offenfive War. 

To take an advantageous pofition foran army; to make 
choice of a {pot that by its fituation is ftrongly fecured ; 
to eftablifh a camp there, and to be alfo able to have the 
army within ditance of marching eafily to the enemy, 
without fear of being molefted; in fhort, to throw fuch 
difficulties in the enemy’s way as may prevent his haraf- 
fing the army, is one of the moft effential branches of know- 
ledge for a general. He who is endowed with this.talent 
ean, with an inferior army, not only make head againft the 
enemy; but alfo caufe his defigns to mifcarry ; fatigue him 
the whole campai.zn by marches and. caunter-marehes, which 
lead to nothing ; oblige him to remain inactive, and at 
length draw him into a favourable pofition, where. he will 
be morally fure of beating him. All this was done by M. 
Turenne in 1675, who, after having exhaufted every expe- 
dient wherewith his military knowledge could furnifh him 
to draw M. de Montecuculi into a difadvantageous. polt, 
at length fucceeded, found au opportunity of attacking him, 
and ylorionfly iell at the inttant viCtory declared itfelt in 
his favours. ; 


pazines both of war and provifion are ready, as well as the 
waggons, pontons, and all other implements whatever that 
are neceffary for an army ; for events may happen that it ig 
almoft impoffible to forefee, and which often alter the bet 
concerted defigns, But when every thing isin order, a ge- 
neral poffeffed of the neceflary talents can forefee the event 
even before taking the field: he will know beforehand the 
marches he is to make, the camps he is to occupy, and thofe 
which the enemy will endeavour to feize in order to oppofe 
his defigns. 

An offenfive war is undoubtedly carried on with greater 
eafe in an open than’ in a mountainous country. But 
whether in the one or in the other, no fuperiority of number 
fhould make a general negleciful of the fafety of his troops 
in their camp ; he fhould always be affiduous in preferving 
the ftriéteft order and difcipline among them; ore or two 
checks are generally fufficient to difcourage the foldier, and 
take away that confidence which he ought to have in his 
general; the advanced pots fhould be well guarded, the 
fianks fecured, and detachments frequently fent out towards 
the enemy ; for as fuccefs is infured by vigilance and care, 
fo negligence and flack difcipline are ruin to the mott for- 
midable army, and entertaining a contemptible opinion of 
an enemy renders him more daring. 

It is to be obferved, that a camp ought never to be fixed 
on the banks of rivers; Eut a fufficient {pace fhould always 
be left between them and the camp, to draw out the army 
in order of battle.. If this precaution is not taken, it may 
happen that the enemy, encamped either near to or at a 
diflance from the other fide of the river, being informed 
of the pofition of the army, will come in the night to alarm 
the camp, and by a difcharge of artillery and {mall arms 
throw the whole camp into confulion,. without rifing the 
lofs of a fingle man. For this reafon, a camp fhould always: 
be placed at leaft eight or ten hundred yards from a river 3. 
fo that the guards may be advanced without being expoled,. 
and within the ciicumference of the camp and compals of 
the guards the army may be fupplied with foraye for at lealt 
four days, and more it poffible. 

Tiwre are fome fituations for a camp which. are in ape. 
pearance ftrong, but may notwichftanding prove very dan-. 
gerous, if Care be not taken to examine whether or not the 
army can with eafe come out of it, to form itfelf in order: 
of battle; or whether the enemy can prevent.it, by block. 
ing up the avenues and outlets. If this precaution be not 
taken, an army may be the means of. fhutting itfelt up ; as: 
was done at Seneff in 1674, and by the allies at Afchaffen. 
bourg in 1743, 

The choice and ftrength of a camp depend on the pofi- 
tion of the enemy and fituation of the country : a general! 
fhould always avoid encamping the cavalry in.a wood, and 
fhould be particularly careful that the wings are fheltered 5. 
the woods thould be occupied by the infantry, and eutrench-- 
ments thrown up in front, according to the defigns intended 
to be put in execution. If the wings are {heltered by a- 
village, it fhould be entrenched, and infantry pofted in it 3; 
and the camp fheuld be covered by a river.as much as pof- 
fible,unlels the intention is to march towards the. enemy ; 
then all the. obftacles that can prevent the army coming up 
with him fhould be avoided :. but if, from tome fuccefles of 
the enemy, or from hus: tuperiority of troops, the general 
cannot determine upon opening the campaign ofentively, 
he muft ule other means-to bring it.about.;-and in the mean 
time fhould-itrengthen himielf in his: eamp, eftablith potts 
on the banks of the river, and cover them by continual dea 
tachments ot light. horfe 5, who,, by. extending themfelves,. 
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the army may be kept fecret from the enemy, Whenever fier 


Qf nfive will prevent parties of the enemy from paffing to feize on 
Operation: the hind-parts of the camp, moleft the convoys, and attack 


the foragers. 

Whatever may be the nature of the country, it is often 
neceflary to have corps detached from the body of the army, 
to cover or keep open a communication with fome place, in 
order to prevent the enemy from foraging too near the 
camp; to preferve the forage ; to raife contributions at a 
diftance ; to occupy fome advantageous polt ; to oblige the 
enemy to divide his forces in order to oppofe that body ; 
to cover the camp either in the front or on the flanks, ac- 
cording to that fide which is left moft unguarded and ex- 
poled: in a word, there fhonld always be continual detach- 
ments toward the enemy, as hath been the pra€tice of many 
generals, and particularly of marfhal Saxe. The ftrength 
of this body is to be proportioned to the ufe defigned for 
it by the general; but it is ufually compofed of light horle, 
fome regiments of light infantry, and a brigade or two of 
dragoons. In the end will be feen what ufe fhould be made 
of this body; but in whatever fituation it is to be placed, 
the communication between it and the army muft always 
be kept open, that it may at any time be able to join it on 
the firft order ; and itscamp mutt be fo chofen, that the ge- 
neral may always receive intelligence from it of the leaft 
movements made by the enemy. See Plate DXVII, 

In every country, and on every occafion, a camp is al- 
ways defetive if the wings are not fheltered, or can be 
eafily diftreffed by the enemy ; if the front is not guarded 
and the rear well covered; if the communications with 
the frontier towns are not fecure and eafy ; if there is any 
want of forage, wood, and water ; and if there are not de- 
tachments in front, to prevent the enemy from approach- 
ing the camp. 

A general who joins experience and ftudy together, ought 
to fee into the intention of the enemy’s general, and judge 
of his defigns by any of his proceedings, however trifling. 
All thofe who are deftined to the command of armies can- 
not indeed be endowed with this quick and exact ‘eye, that 
ready power of judging of a good motion or a good pofi- 
tion upon the fpot. Some generals have excelled in marches, 
others in the pofition of camps; thefe in the arrangement of 
troops in order of battle, thofe in their conduét in time of 
aétion ; others in providing fubfiftence, others in project- 
ing a campaign. ‘There have neverthelefs been fome of 
thefe great men, whofe genius and temper have united and 
carried all thefe qualifications to the greateft degree of per- 
fe&tion; but the rarer thefe examples are, the ‘more a man 
ought, by continual fludy, to endeavour to augment their 
number, and ftrive to merit the honour of being enrolled 
among thofe heroes, the ornament of mankind, their coun 
try’s fupport, and their mafter’s glory. 


Sucr. IV. Of the Attack of an Army on its March. 


However difficult certain operations in war may appear, 


they are neverthelefs not impra€ticable when a general knows * 


how to take the neceffary’ precautions for leffening thole 
difficulties. The attack of an army on its march feems to 
be above all reach of attempting ; whereas the fuccefs of 
iuch an attempt depends only upon knowing how to take 
proper meafures, on choofing the ground, and on feizing a 
tavourable opportunity. 

When an army would attack another upon its march, it 
fhould endeavour to be beforehand with it, and, by the 
means of ftolen marches, come up with it before it can know 
any thing of the matter: fome parties fhould be detached, 
who muft place themfelves in ambutcade, in order to ftop 
all the comers and goers, fo that the march and defigns of 


Pard 


a general hath determined to attack’ his enemy, he fhould onea 


fend off all the baggage, both great or imall, belonging tod ~ 
the army ; and it fhould be left in the rear undera good 
eicort, near enough to join after victory, without the army’s 
being obliged to wait three or four days for it. 

The general fhould be well aflured of the day on which 
the enemy’s army fets out; ot the country through which 
it is to march; whether it is an open, mountainous, or 
woody country; if it is divided by rivers; whether there 
are many bridges to pafs; and in how many columns it 
marches : he fhould alfo get all poffible intormation of the 
difpofition of it. in the third fection of the firft part, re- 
lative to the march of an army in an open country, the dif- 
pofition which it ought to make, in cale it prefents its front 
or flank to the enemy, hath been laid down. ‘The geveral 
defizning to attack ought to regulate his difpofitions by 
thofe which the enemy hath taken, and which he can only 
know from his {pies ; but if he cannot receive any in!orma- 
tion concerning them, the beft rule for him is to iuppofe 
them good, and to form his own accordingly. 

As in the cate of a furprife there cannot be fignals given, ~ 
without running the rif of the enemy’s dilcovering that he 
is going to be attacked; it is therefore neceflary, that every 
general officer leading columns fhould have a watch, regu- 
lated by the general’s, fo as to march all at the fame time, 
at the hour agreed on and ordered. The ancients, defti- 
tute of watches, regulated their motions by the courle of 
the ftars; and it is, without doubt, on that account that 
Polybius, Onozander, A®lian, and many others, exhorted 
military men to the ftudy of aftronomy: but as it is not 
eften that an army marches by night, this knowledge would 
be very ulelefs for an attack in the day-time; befides, the 
{un, by which they were -alfo regulated, could be no way 
ferviceable to them, fhould:the fky be overcatt. 

If the general’s intention is to attack the enemy’s army 
in front, he mutt detach all his light troops, fuftained by a 
large body of cavalry and fome battalions, with orders to 
harafs the flanks, in order to perplex the enemy with re- 
gard to the real attack. It is impoffible to give the enemy 
too many falfe alarms with regard to what is really defign- 
ed: the buffars, from their readinefs in retreating, and their 
quicknefs in pafling from one {pot to another, are the fit- 
teft troops for thefe fort of expeditions. The fame rule 
ought to be obferved if the real attack is defigned to be 
upon the flank ; then the falfe attacks fhould-be upon the 
front. In Santa Cruz may be feen the difpofitions which 
he has made to attack an army on its march.-- _~ 

Stratagem, and the means of furprifing an army, are al- 
lowable in war, provided treachery is avoided. Whilft the 
law of nations is not infringed, fuccefsful ftratagems add 
luftre to the genius of the general; but there is no pro- 
feffion in which re¢titude of mind is more neceffary than in 
that of war. 

In order to carry on a furprife by ftratagem, one of the 
moft certain methods is, to calculate what time is neceffary 
for the army to arrive at day-break near the road by which 
the enemy is to pafs, fo as to be able to examine the coun- 
try, and make the neceffary difvofitions for the attack. In 
an open country the army may be concealed behind corn, 
or behind a rifing ground. Prince Eugene, in 1702, after 
the battle of Crofolo, having gained fome days march of 
the king of Spzin, poked himfelf between the Zero and the 
Po. He fo well concealed his army behind the bank of 
the Zero, that the combined army of France and Spain, 
which was on its march, and ready to enter into its camp, 
was obliged to range itfelf in order of battle, and to fight, 
without having fcarcely time to make any difpoftion. 
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ve A woody country offers more expedients for the conceal- 
0% ing of troops: but as it is to be fuppofed the enemy’s ad- 
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prudence of the general, his experience; that of the gene- Offenfive 


rals who are under his command; the quality of his troops "ah ne 


vanced guard will be advanced at leat a half or three quar- 
ters of a league, -to fecour the country; therefore, if the 
general’s defign is to attack the enemy’s flank, he muft 
prefent fome cavalry and huffars in the front of the ene- 
ry’s army, fo as to engage his attention. Some infantry 
fhould be placed in the woods, in the rear of thefe troops, 
in order to fuftain them: this cavalry and the huffars fhould 


retire in proportion as the advanced guard advances, in or-. 


der to induce the enemy to believe they are not fufficiently 
ftronz, and that the reafon of their advancing was only to 
examine the march of the army. As foon as the enemy 
thall have reached the place agreed on by the generals lead- 
ing columns that are to attack, the body of infantry that 
is in ambufcade in the wood, the number of whofe columns 
fhould be regulated according to the fituation of the coun- 
try, will march filently, and near enough to the enemy, 
and will charge him with bayonets, without giving him 
time to recover himfelf: during this attack the cavalry, 
dragoons, and huflars, who keep the enemy’s front in awe, 
will charge the troops who have pafled the wood and fpread 
themfelves over the plain. Thefe troops of civalry mut be 
fuftained by the infantry which was in their rear in the 
wood, and which fhould be furnifhed with cannon. Thefe 
two attacks, made one after the other, but at fome {mall 
diftance of time, will render the enemy doubtful with re- 
gard to the difpofitions he isto make; he will be unde- 
termined where to fend affiftance, as the cannon which he 
will hear at the head will induce him to believe that attack 
the real one: he will fly to that part, and will confequently 
weaken the flank, which is defigned to be attacked by all 
the infantry. By this diverfion the flank will with greater 
eafe be broken through, and the enemy taken in rear: the 
enemy thus furrounded, and finding himfelf between two 
fires, cannot avoid being beaten. 

It is more difficult to form ambufcades in an open coun- 
try, particularly for a whole army, unlefs it fhould find ‘a 
bank like that at Zero; then the general fhould confider 
whether or not the attack of the army on its march is prac- 
ticable. If the general by his fuperiority can, without 
weakeni2g himfelf, divide his army, and find means to con- 
ceal it, he will attempt the attack, provided that each de- 
tached body is pofted before the enemy has begun his march, 
and that they can all join on the firft order, without a pof- 
ibility of being cut off or finding any obftacle to prevent 
their marching up to the enemy : but, in order to a greater 
certainty of fuccefs, thefe firft difpofitions being made, great 
exaCinels in giving, and diligence in the execution of the 
orders, is neceffary ; each feparate body fhould charge at 
the fame time, and at different parts. But as the attack 
may prove unfuccefsful, whether owing to the good difpo- 
fition of the enemy, or whether becaufe the attacks were 
not made together or executed with equal vivacity, it is ne- 
ceffary that the general fhould have provided for a retreat, 
and that the officers commanding different bodies fhould 
know after what manner and from what part it is to be- 
gin. For the greater fecurity, the general: officers ought 
to communicate their inftru@ions to the commanding of- 
ficer of each body compofing that which they command, 
fo that at the time of the attack or of the retreat, they 
may in{tantly comprehend the meaning of whatever they are 
ordered to perform. 

If the army intending to attack the enemy on his march 
is weaker, or equal, either in number or in the nature of 
the troops, it is then only the fituation of the country, and 
the facility with which the enemy may be furprifed, that 
should,determine the. attempt-of this grand enterprife.; the 


whether they are well difciplined or not; whether they are 
compofed of, one or of. many nations; the quality of the 
troops to be attacked ; and, in fhort, the genius of their ge- 
neral, are circumftances by which the attacking or not at- 
tacking fhould be decided. It is impoffible to be decifive 
upon thefe circumftances, which depend entirely upon the 
ground, upon the vigilance of the enemy’s general, upon the 
order which he caufes his troops to obferve in their march, 
and in fhort upon the troops under his command. A general, 
at the head of a well-difciplined army, compofed of veterans 
and good general officers, will undertake and execute de- 
figns which he would not even dare think of with a new- 
railed army, however numerous: it is alfo very difficult 
to furprife a vigilant general, who is befides a good fol- 
dier, and who is allo affifted by the counfels of able and in- 
telligent officers.’ 

A. general fhould alfo be guided, in attacking the enemy 
on a march, by the country and the nature of the troops of 
which his army is compofed. If the enemy marches through 
an open country, and the general is equal to him in infan- 
try but fuperior in cavalry, he fhould make no hefitation in 
attacking him; but if the country is woody or mountain- 
ous, and the enemy’s army is more numerous in cavalry than 
infantry, the general has ftill the fame advantaze with a 
fuperiority of infantry ; becaufe the enemy’s cavalry in thofe 
kind of countries is unable to a€t again{t infantry ; and the 


infantry alfo which the enemy may have will never be fuf- 


ficiently ftrong to, maintain itfelf upon the heights _agairft 
forces fo fuperior: and if the heights are forced, there can 
be no doubt of the enemy’s being beaten, of his cavalry 
being ruined and crufhed to pieces, or thathis retreat will 


be attended with great difficulty, and that he will lofe the- 


greater part, if not the whole, of his army. 


SecT. V. Of the Attack of entrenched Camps. 


Tue principles of war among all nations and in all times 
have been ftill the fame ;. but the little experience of the 
early ages of the world would not permit thofe principles te 
unfold themfelves, as they have fince done, and to which it 
is owing that new expedients both for attack and defence 
have been difcovered. 


What a fenfible difference is there in the military art, - 


fach as it at prefent is, compared with that of which the 
rules are handed down to us by Onozander, Vigetius, the 
emperor Leo, Frontinus, Ailian, and many. others ?, Ihe 
towns, in their times, had no other defence than walls, 
raifed at a great charge, flanked at little diftances with 
towers, and a large ditch in front: it is true that the little 
force of their weapons contributed much to the advantages 
of their fortifications. Their entrenched camps had only 
a large ditch with fome waggons placed behind it; and 
whenever the ancients were. willing to praétife all the arc 
at that. time known in war, they-furrounded the camp with 
walls, in the fame manner as they did their towns, with 


towers at little dillances.. Of this kind was Pompey’s camp - 


at Dyrachium in Epirus, the plan of which is given in the 
marfhal de Puyfegur’s Art-of War : .the. wall. by- which it 
was furrounded was 15,000 paces in extent. 

‘he emperor Leo was unacquainted. with any other me- 


thod of entrenching a-camp, than by heaping. fafcines to-- 


gether, putting trees upon. one another, and pofting advan- 
ced guards. 
The experience which hath been fince acquired, hath, 


without increafing the labour, rendered the works of places : 


ftronger, and ealier to be defended ; the labour of the en- 


trenchments» 
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Oiien‘ive ‘trenchments for camps hath ‘been thortened ; they have 
ex! sree galcen a new form; and being conftruéted upon the fame 


Re Part 
they find an opportunity of paffing, they will endeavour to Offe 
get over the entrenchments, fuftained by the whole in. OP¢ 


principles as the fortifications of towns, they are become 
more difficult to be forced (fee Part I. feét. vi.). By this 
{ame experience the means of attacking them hath been dif- 
covered ; and im proportion as offenfive weapons have chan- 
ged, and are become more powerful, the fyitem of fortifica- 
tion hes been rew-modelled. 

Let en army be fuppofed entrenched behind lines where 
fart and nature are both joined; whofe flanks are fuftained 
and fecured, furnifhed with troops and artillery along the 
whole front, with more troops behind to fuftain thofe which 
line the lines. The general who would attack, ought firft 
to furvey the fituation of the lines himfelf, and as much 
as poflible the enemy’s difpofition ; he fhould examine the 
conftruétion of the lines, how they are fupported, their ex- 
tent, and whether the foil is firm or light. As foon as he 
fhall be perfettly acquainted with thefe circumftances, he 
may form his plan of attack, and caufe his army to march 
in as many columns as there are attacks to be made; but 
he fhould endeavour as much as poffible to occupy the 
whole front‘of the enemy, in order to prevent him from 
fending affiftance to thofe places where the attack will be 
brifkeftt. ‘The head of each column fhould be well furnifhed 
with artillery ; and as foon as it fhall be within diftance of 
cennonading the lines with effeét, it fhould keep up a brifl 
and continual fire for the {pace of an hour at leaft, fo as 
to beat down the earth of the parapet, and tumble it into 
the ditch, which will in fome meafure render the paflage 
of it lefs difficult for the troops. The time of the attack 


fhould be an hour before day, fo that the cannon may have 
fired before the enemy fhall know where to dire& his artil- 
lery: after every difcharge, the fituation of the cannon 
fhould be changed either to the right or the left, in order 
to deceive the enemy’s gunners, and prevent their knowing 


where to dire@ their pieces. If there fhould be any height 
within proper diftance, the cannon fhould be planted upon 
it: if the cannon can be brought to crofs each other upon 
the lines, the artillery will then have a very great effect. 
The infantry fhould follow the artillery, furnifhed with 
hurdles, planks, fafcines, pick-axes, and fhovels ; the fafcines 
will ferve to fill up the wells, if there are any, before the 
ditch ; or if there are no wells, they will fill up the ditch, 
and the hurdles will be thrown over them. ‘The cavalry 
fhould be formed in two lines in the rear of the infantry, 
in order to fuftain it. The general fhould endeaveur to 
find {ome ridges, to conceal the cavalry from the enemy ; 
but fhould there be none, it muft be placed at fuch a dif- 
tance, as not to be expofed to the cannon of the lines; for 
fhould it be placed too near, it will very foon be deftroyed, 
without having it in its power to be of any fervice. In the 
beginning of an attack of lines, the cavalry cannot be of 
any affiftance, and cannot even aé& till the infantry hath pe- 
netrated in fome part. It would thezefore be ufelefs to 
caufe it to advance too near, provided it is within reach of 
marching readily when the infantry has paffed, and hath 
made a paflage large enough for it, by beating down the 
Yines and filling up the ditch; the cavalry then will have 
no more to fear from the cannon of the lines, becaufe 
the enemy’s attention will be more engaged with endea- 
vouring to repulfe the infantry, than with firing upon the 
cavalry. As foon as the lines have been beaten down, and 
the enemy thrown into confafion, the infantry fhould march 
refolutely and together ; and fhould take care to leave room 
for the artillery, fo that it may advance at the fame time, 
and continue its fire. The attack fhould be made by the 
grenadiers, fuftained by the piquets: they will protect the 
Soldiers who fill up the wells and the ditch; and as foon as 


fantry of the column, which will then be difencumbered 
of the fafcines, hurdles, &c. in order to drive the enemy 
from his lines. As foon as there are foldiers enough upon 
the lines to bear the refiftence of the enemy, the foldiers 
who have the fhovels and pick-axes, and who ought to be 
laft, will finith the filling up of the ditch by beating down 
the parapet of the lines, and making an opening fufficient 
for the paflaze of a {quadron in order of battle. Then the 
whole infantry of the column that has broke through, will 
pafs and divide into two parts, to let the cavalry pafs, which 
will form under the cover of the fire of the infantry, and 
will not attack the enemy’s cavalry till it fhall have collected 
its whole force together. ; 

If one of the attacks fucceeds, on the firft news, which 
will foon be fpread throuyrhout the army, all the troops at 
that time ought brifkly to attack the whole front of the 
line, in order to empley the enemy, and prevent his fend~ 
ing affiftance to that part that is forced. The referve, 
which is compofed of infantry and cavalry, ought to join 
the troops that have broke through the lines, to fuftain the 
cavalry which is charging that of the enemy, and cannot 
be fuftained by the infantry who paffed firft, becaufe it is 
employed in taking the enemy in flank to the right and 
left. In this fituation, when the referve and all the cavalry 
which followed the column that hath paffed, and to which 
others may yet be joined fhall have paffed, it fhould attack 
the enemy; if it is repulfed, it can never be to any great 
diftance, becaufe it has infantry behind it, to fuftatn it, and 
by its fire to ftop the enemy. If the lines are forced by 
many columns, the fuccefs and alfo the defeat of the enemy 
will be thereby rendered more certain, 

When the duke of Savoy and prince Eugene, ftill en- 
camped between the town of Pianeza and la Venerie, in 
1706, marched to attack the lines of the French army that 
befieged Turin, they caufed their armies to march in eight 
columns ; the infantry fermed the advanced guard, the ar- 
tillery, diftributed by brigades, marched at the head be- 
tween the columns, the cavalry was behind in fix, and out 
of reach of cannon-fhot. ~ 

The difpofition of marfhal de Coigny in 1744, in order 
to. attack the lines of Wiffembourg, of which the enemy 
were in poffeffion, was fimilar to this, except that the whole 
of his army had not time to get up; but as the moments were 
precious, he did not wait for it. The army which came 
from Landau divided itfelf into four, which formed the four 
attacks; one of which was at Wiflembourg, the other at 
the mill between that town and the village of Picards, the © 
third at the village of Picards, and the laft was made above 
that village, which was entrufted to the Heffian troops. 
His cavalry, which was behind, paffed after the infantry 
had broke through the lines; but the enemy were then 
almoft either killed or taken, and thofe who could fave 
themfelves, retired to Lautrebourg, where their army had 
affembled after having paffed the Rhine. It is difficult to - 
determine which is moft to be admired, whether the gene- 
ral’s difpofition, the quicknefs and exadinefs of his eye, and © 
his coolnefs in a circumftance fo delicate, or the courage 
of the French troops, who forced thefe lines in lefs than 
two hours. 

As foon as the enemy is beat and abandons his lines, he 
muft be purfued, but with precaution. The vivacity with 
which he fhould be purfued depends upon the order with 
which he retires; if it is an open country, the general may 
follow him fo long as he fees all clear before him ; but if 
the country is divided with defiles and woods, it would by 
no means be prudent for him te engage himfelf in yarn 
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for fear of any ambufcades being placed there by the enemy, 
“in order to fecure his retreat; neverthelefs, the general 


fhould endeavour to make the moft of his victory, and fhould 


never be content to win a battle by halves; at leaft it fhould 
be carried fo far as to make the enemy fenfible of his lofs, 
and of rendering him incapable of continuing openly in the 
field. 

But if the army that attacks the lines fhould be unable 
to force them, after many repeated attacks, and if the general 
perceives that his troops are difcauraged, he fhould imme- 
diately retire. If the retreat is made over an open country, 
he fhould begin it by marching off the cannon, the infantry 
next, and the cavalry will form the rear-guard in two or 
three lines; the huffars and dragoons will be upon the flanks 
of the cavalry: if there are any defiles or woods to pais 
through, the’general fhould leave fome infantry at the en- 
trance of them, to fuftain and protect the cavalry, which 
will retreat by files. - If the enemy is in full ‘ftrength, the 
general fhould leave fome field-pieces with the infantry that 
is pofted at the entrance of the woods and defiles,. which 
will certainly ftop the enemy’s impetuofity : if, on the con- 
trary, the enemy purfues the army with only a few troops, 
it will be proper to charge him if he appreaches too near. 
In this difpofition an army may retreat eafily, provided that 
order is obferved, and the movements not made with too 
much precipitation. 


EcT. VI.- Of the Attack of a Convoy. 


Tue fame motive that ought to oblige a general to prac- 
tife every refource of art, in order to condu& the efcort of a 
convoy in fafety, fhould alfo induce him to ufe the fame ex- 
pedients to carry off the enemy’s {ubfiftence; for to deprive 
him of the means of fubfifting, is, in reality, to overcome 
him without fighting. 

An advantageous method for attacking a convoy is, by 
forming three attacks, one real and two falfe. Thofe at- 
tacks are called rea/ which the troops make with vigour and 
in full ftrength, and when their charging is provided for and 
determined ; the fad//e ones are when the enemy’s intention is 
only to keep back the enemy, and prevent his fending affiht- 
ance to the troops that are really attacked. 


Thefe attacks, true or falfe, are determined by the fitua- _ 


tion of the country, and in proportion to the degree of eafe 
with which the convoy may be turned from the road it isin; 
that is, if the general fhould meet with an avenue near the 
advanced guard, which will draw the enemy fome diftance 
from his main body, and which alfo leads to that of the 
troops which attack, it is at that part the real attack fhould 
be made: if this avenue is found at the rear-guard, the two 
falfe attacks fhould be made at the advanced guard and at 
the centre, fuppofing there is an opportunity of attacking 
the centre. Thefe falfe attacks ought to be fufficiently nu- 
merous in troops, to be able to employ the enemy, without 
running a hazard of being beaten, and to prevent his fending 
affiftance to other parts, 

If the troops defigned to attack the convoy are fufficient- 
ly numerous, although divided into three bodies, to attack 
every part at the fame time with equal vigour, the fuccefs 
will thereby become more certain. ‘The eicort of a convoy 
is often more numerous than the troops which attack it; but 
it being certainly weakened by the divifion it is obliged to 
‘make in order to guard the whole length of the convoy, the 
troops which attack have greatly the advantage, although 
inferior in number, becaufe thofe which they attack cannot 
fend affiftance to the parts attacked, efpecially if attacked 
on all fides, 

If the road is wide enough, and there is room for-a wag- 
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advanced and rear guards than the centre, to prevent the 
enemy’s faving any of the waggons belonzing to the rear- 
guard, which will undoubtedly be the cafe, if only the ad- 
vanced guard and centre are attacked. If the road is fe 
narrow that the waggons cannot turn about in order to go 
back, the general fhould attack the advanced guard, and ent» 
ploy the centre and rear-guard as much as poffible. 

A convoy may alfo be attacked at the opening of a des 
file into a {mall plain; then it is again the advanced guard 


that the general fhould attack, though he fhould alfo con- 


trive to have the rear-guard Packed at the fame time. The 
troops in the centre will be confufed, and not know where 
to fend affiftance, becaufe they will hear firing both in front 
and rear; neverthelefs, the general fhould defer charging 
till part of the waggons are paffed, and the troops of the 
centre are {till on this fide the defile. An attack, when 
unforefeen, brifk, and fuftained, can never fail of fucceeding, 
particularly when the troops attacked are fo divided as not 
to have it in their power to affift each other; and if the 
whole convoy is not taken, there is almoft a certainty of 
taking a great part of it, or at leaft of fetting it on fire, and 
hamitringing the horfes, if there Is not time to carry them 
off. 

The fuccefs of thefe aks partly depends upon the 
choice of thofe places where the troops which are to fall 


upon the convoy are placed in ambufcade ; the moft fecure - 


are thofe which are leaft liable to the infpeCtion of the ene- 
my’s parties. It is fufficient to have fentries upon the tops 
of the hills, fo that they may fee into the roads, and give 
notice when the convoy is near the place appointed for the 
attack ; then the troops charged with the attack of the rear- 
guard, having nothing more to apprehend from being dif- 
covered by the enemy’s parties, may draw near the entrances 
of the avenues. 

- If the ambufcade is difcovered, the condu& which ought 
to be obferved by the troops compofing it depends entirely 
upon their force and that of the efcort ; neverthelefs, even 
when they are weakeft, the attack fhould be attempted, 
which, if unfuccefsful, will at leaft have retarded the march 
of a convoy, for want of which the enemy may be greatly 
diftreffed. A general never rifks much in attacking a cons 
voy ; the object of the officer commanding the efcort being 
to condua it in fafety, and to avoid fighting : it is the fame 
with the efcort of a convoy as with a chain of forage, 
the end of which is only to complete it ; and confequently 
the troops charged with them will rather be attentive to 
execute the orders which have been given them, than to pur- 
fue the enemy, although beaten and driven back. 

When a convoy marches through an open country, there 
fhould be many ambufcades formed: an enemy is lefs ap- 
prehenfive in an open country, becaule, feeing all before 
him, his fearches become the lJefs exaét, in proportion as the 
country is unfavourable for troops to form ambufcades ; ne- 
verthelefs, a general may always. find fome hollows, heights, 
or places of the fame nature, where troops may be conceal-. 
ed. As foon‘as the convoy fhall be arrived at the place fix. 
ed on for the attack, the general fhould fall upon the ad- 


vanced and rear-guards, in order to take in the whole, and 


to induce, if poffible, the troops in the centre to divide 
themielves, to run to their affiftance ; then the third ambuf- 
cade muft fhow itielf, and attack the centre, and endeavour 
to divide the convoy, before the commandant of the efcort 
has had time either to park it or double it up. If the 
general fucceeds in dividing the convoy, and if the troops 
in the centre of the efcort are beaten and broke, he fhould 
detach fome infantry, cava’-y, and huflars, in purfuit of 
them: the remainder muft be divided into two parts, in ore 
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after which 


°H8 they muft join thole who attack the advanced and rear- 
guards. 


The troops, when re-united, ‘ouzht to make this 
attack with vigour, and entirely determine the defeat of 
the efcort, and confequently the taking of the convoy. 

fA. convoy that is divided is half taken, as foon as the 
detachment of the centre is beaten; becaufe the victori- 
ous troops can be divided, and part fent in purfuit of the 
body that is beaten, and the other part employed to rein- 
force thofe who ftill meet with refiftance ; whereas, if only 
one part is attacked, that which is not attacked can readily 
fend affiftance, e{pecially in an open country, where there is 
nothing to prevent either cavalry or infantry from acting, 
and being a mutual affiftance to each other. 

A general who would attack a convoy never runs any 
hazard by dividing his troops, in,order to divide thofe of 
the enemy: the more the troops of an efcort are divided, 
with the greater eafe will they be beaten. An officer who 
would attack, fhould know the flrength of the efcort, in or- 
der to rezulate the number of his troops by the enemy’s, 
and'to be proportionably ftronger. He who is attacked, 
being ignorant of his enemy’s force, and being charged on 
all fides, is at a lofs where to fend afliftance, and how to 
take care of every part : he who attacks by the knowledge 
he fhould have of the country, is enabled to poft his troops 
after fuch a manner as to employ all thofe dicinsiiue to the 
enemy, without weakening himfelf. The troops which at- 
tack have certainly great advantages, becaufe, in dividing 


them, they are ftill ftronger than the body attacked; and ~ 


then they can choofe the place moft favourable for the at- 
tack: whatever may be the precautions taken by the officer 
commanding the efcort, whatever my be his vigilance, it will 
be very. difficult for him, confidering thefe different attacks 
and the number of the enemy’s troops, to difpofe his own 
with fufficient quicknefs to place the convoy in fecurity, 
efpecially if the attack is made with great quicknefs and 
vigour. 

When a convoy is to be attacked as it paffesa bridge, 
the commanding officer {hould divide his troops into three 
bodies, placing two of them in ambufcade on that fide of the 
bridge to which the convoy is advancing, and the third on 
the fide from which it is marching. All the three bodies 
fhould remain concealed, if poffible, till the advanced guard 
of the conyoy, the body at the centre, and fome of the wag- 
gons, have paffed the bridge; when they fhould inftantly 
advance and attack, each that divilion of the convoy pro- 
perly opnofed to it. ‘Three fuch attacks, made at the fame 
time by fuperior force, will have the whole advantage of 
the aétion ; and the more fo as the troops of the efcort be- 
ing everywhere employed, cannot fend affiftance to any par- 
ticular part. If the two bodies which attacked the advan- 
eed guard and the centre fhould break them and put them 
to flight, there fhould be troops enough left in purfuit of 
them to finifh their entire defeat, without any fear of being 
repulfed ; the remainder ought to march to the bridge, and 
caufe the wagzons that are upen it to be ranged in order, 
and march to the rear-guard, in order to finifh its defeat, -if 
it fill continues to make refiftance. 

It is neceflary to obferve, that fome troops ought to be 
left at the head and along the cenvoy, in order to take 
care that the herfes are not taken off from the waggons, 
and that none of the foldiers or drivers make ufe of that me- 
thod to efcape. | 

If the general has. not troops fufficient to be divided into. 
three bodies, he can place ambufcades to attack only the ad- 
vanced guard and the centre. This muft be done with vi- 
gour, but not till the troops of the centre fhall have paffed ; 
and the attack fhould always be executed by the infantry 
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with the bayonets fixed, and without firing, and by the ca-_ 


valry, huffars, and dragoons, {word in hand, The gene- Ope 


ral fhould not then ftay to make prifoners ; but fhould put 
to death all thofe whom he finds armed. If the two firft 
detachments are beaten, he fhould march with the remain- 
der to the rear-guard, which, not being ftrong enough to 
refift a body of troops much more numerous, will undoubt- 
edly betake itfelf to a retreat. As it is the convoy, and 
not the troops of the efcort, that is the principal objeG, the 
general fhould leave only fome troops of huflars te purfue 
the rear-guard ; he fhould make the wagvons file off as falt 
as poffible, and conduét them the neared way to the camp 
or the neighbouring town; or if this cannot be done, he mu 
burn them and carry away the horfes. 


Sect. VI. Of the Attack of green and dry Forages. 


Next to the conyoys, the forages become moft neceflary 
for the fubfiftence of an army, as it is by them that the ca- 
valry is fupported ; and if a general can contrive to deprive 
the enemy of them, or to moleft him in the making of 
them, his cavalry will loon be without refource, his. infantry 
without baggage, and his artillery without the means of be- 


ing eonveyed. 


‘The detachment deftined to attack a party on a ereen fo- 
rage, made in an open country, fhould be compofed: of in« 
fantry, cavalry, and huflars : the infantry fhould not appear, 
but ought to remain in ambufcade in fome hollows, behind 
fome hedges, or other favourable places ; and it fhould be 
careful not to fhow its arms; becaufe, by the glittering of 
the iteel, they may be difcovered : the cavalry fhould be di- 
vided into two bodies, three quarters of a league one from 
the other, taking care to be able to joia in cate of neceffity. 
As for the huffars, they fhould be diftributed about in many 
{mall detachments to the right and left, and in the centre 
of the two bodies of cavalry ; upon one of the flanks there 
fhould be a more numerous body of huffars placed in am- 
bufh, at a greater diftance than the fmall detachments: 
Every one of thofe, fmall troops fhould have a number of 
trumpets with them; and when the chain is formed, and 


‘the foragers {pread over the plain, a part of thefe detach- 


megts fhould leave the ambufcades, making a great noife, 
and attack thofe belonging to the enemy which are advan- 
ced ; and thefe detachments will charge them with fo much 
the more vigour, as they will be fuftained by the large body 
of huffars in ambufcade behind them, and which fhould march 
to fuftain them, and attra& the attention of the officer com- 
manding the efcort. It may happen that this firlt attack, 
made on one fide only, may induce the enemy to unfurnifh 
the chain in fome place, by which it will confequently be 
weakened; and if fo the other detachment of huffars. fhall 
inftantly advance, followed by one of the bodies of cavalry, 
in order to attack that part that has been unfurnifhed. 1f 
the enemy, more prudent, does not weaken the chain in any 
particular part, but contents himfelf with making the referve 
march to the affiftance of the troops which have been at-_ 
tacked, the fecond attack ought always to take place; but 
in order to employ the enemy everywhere, the fecond body 
of cavalry fhould march and attack the centre. This at- 
tack ought to be made with great brifknefs {word in hand, 
whether the enterprife fucceed or not : if it fucceed, a great: 
advantage may be drawn from the rout of the chain.. Whilft 
the cavalry and part of the huflars are purfuiny the troops. 
of the chain, the other part fhould fail upon the foragers, 
where they will without doubt find but little refiltance. [Tf 
the attack do not fucceed, and that, by the good difpofi- 
tion of the troops of the chair, the detachment has not been: 
able to force it, it fhould retire to the infantry that has re- 
7 mained: 
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“retreat of the cavalry and huflars, 


malned behind {n ambufeade ; this infantry will facilitate the 
But fuppofe that the 
euemy, too eager, is carried away by this fir't fuccels, a 


great advantage may be derived from his tmprudence, by - 


_ attacking him refolutely. The whole ftrength, and each 


body being united, it is to be imagined, and even hoped, 

that’ the advantage will turn on the fide o* thofe troops 
which were repulfed but a moment before; and the more 
fo, as the general commanding the chain can have purfued 
only with his cavalry, his huffars, and dragoons; becaufe his 
intantry will have remained in the pofts which it occupied, 
either to guard them, or to fuftain the horfe, fuppofing they 
fhould be repulfed, 

If the forage is made in a mountainous country, the in- 
fantry mult act alone, the cavalry being only neceflary when 
it can have ground on which to aét,-and fuftain the infantry 
in cafe it is repulfed: the infantry fhould attack the ave- 


nues and the heights, and poffefs itfelf, as much as poffible, - 


of thofe which have the greateft command, and make the 
attack in many places, as in an open, country.  Thefe dif- 
ferent attacks render the enemy undetermined with regard 
to his difpofitions ; ; he does not know where to fend affilt- 
ance; the uncertainty of the general becomes vifible to every 
officer, and communicates itfelf to all the troops ; and thence 
proceeds their confufion, and confequently their defeat. 
The prifoners and horfes that have been taken fhould be 
fent off firft with an efcort ; the reft of the troops will re- 
tire immediately after. by the fhorteft road. It is cruelty 
to abandon the wounded, whether friends or enemies ; and 
as the detachment has undoubtedly found, within the cir- 
cumference of the chain, fome waggons with horfes to them, 
they fhould be made ufe of to carry off the wounded, who 
fhould alfo be fent on before: if there are no waggons, the 
detachment muft take them from the neighbouring towns, 
The attack of a dry forage is condudied nearly in the 


- fame manner as that of a green one $ but it is often necefla. 


ry to employ a greater number of troopa } becaufe, as the 
forage is made in the villages, it is alm of a certainty they 
will all be guarded by infantry fuitained by cavalry ; where- 
as the chain of green forage is formed with a much greater 

number of cavalry than infantry, unlefs it fhould be in a 
country where cavalry cannot act. It is difficult to force 


the villages where infantry is fuftained by cavalry ; whereas | 


it is ealy for cavalry to attack each other in a | plain, where 


the affair is immediately determined ; but it is not fo foon 


decided when entrenched infantry is attacked by infantry ; 
but whatever refiftance a commander may find, he fhould al- 
ways attempt to force it As the principal objec is to 
prevent the forage, it is obtained by attacking the chain 
brifkly and in all parts; becaufe it is certain that. the yene- 
ral commanding the forage will caufe the foragers to af- 
femble ; or elfe, feeing the chain attacked, without waiting 
for an crder, they will of their own accord difmifs, and fly 
toward the camp; but whether they affemble, retire in or- 
der, or fhift for themfelves, the end is anfwered, and the fo- 
rage is left unperformed, If by their flight the commander 
cannot hope to make any prifoners, he muft keep the troops 
of the, chain at bay fuch a length of time as to make it im- 
poffible.to continue the forage for that day : he fhould even 
if poffible endeavour to force them to retire ; which if they 


- do, he fhould purlue them long enouch to be certain of 


their retreat, and then colleét all the waggons from the 
neighbouring villages, caufe them to be loaded with the fo- 


_ rage intended for the enemy’s army, and conduct it to the 


q 


camp : if they do not retire, the commander mutt remain in 
fight of them during the night, and fend to the camp to 
demand a reinforcemen: of troops, in order to oblige the 
enemy to retire. For the fame reafon that,a forage fhould 


“enemies of his country. 
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not he abandoned till the laft extremity, the troops that Offentive 
would prevent the enemy from attacking itWfhould be abfo- Operations, 
ndeinget at 


lutely bent upon it, at the fame time without expofing 
themfelves to the danger of being beat by any affiftance that 


‘may come from the camp ta the troops belonging to the 


chain. 


Sect. XI. Of the Paffage of Rivers. 

THERE is hardly an operation of war more difficult than 
the paflage .of rivers, whilft war cannot be carried ‘on in 
countries where there are not rivers to be paffed. 

Rivers may be pafled by. {wimming, by fording, or upon 
bridges ; but fmall bodies alone can “pats with fafety by 


fwimmine, and, unlefs the ftream be very fhallow, none but 


the cavalry fhould pafs at a ford; for it is furely much bet- 
ter to throw over a bridze or two, than to expofe the infan- 
try to the fatigue of wading through’a deen current, or the 
artillery and baggage to the danger of being damazed by 
water. When a ford is difcovered and intended to be made 
ule ‘of, it fhould be fecured in every part, and the foldiers 
employed for that purpofe fhould be furnifhed with proper 


_inftruments to clear the bottom of every thing which may 


retard the paflage. Its banks fhould likewile be examined, 
that it may be known whether they are of difficult or sa 
accels, and whether the ground on the other fide be marfhy, 
or fuch’ as will permit the troops to form immediately on 
ther Janding. When bridges are to be built for the paf- 
fage of the army, they mut be laid upon Boars, PANTONS, 
PILES, or wooden Horses (fee thefe articles) ; or in fome 
cafes RaFTs may be employed inftead of them ; and when a 
general is furnifhed with thefe neceffaries, he will pafs the 
largeft river, in the abfence of the enemy, without t difficulty 
or the lofs of a man. 


It is not, however, to be fuppofed that the enemy will ~ 


be abfeat. When a country is myaded, the army that is 
defending it will endeavour to meet the invaders with the 
greatelt advantage 3 ; and as in the paffage of rivers the ad- 
vantage is wholly on the fide of the defenfive army, the ye- 
neral “commanding it thorld there, if poffible, oppole the 
We fhall therefore, in this fection, 
treat, 1/f, OF the defence neceflary to be made for oppofing 
the enemy, and preventine his paflage; 2d/y, Of the means 


which a general fhould employ in order to facilitate the paf-, 


fage, notwithftanding the enemy’s oppofition; and, 3d/y, 
We fhall demonftrate by facts the fecurelt method of re. 
treating. 

I. It would be impoffible to run through every precau. 
tion that can be taken to difpute the paflage of a river ; we 
fhall therefore confine ourfelves to the principal ones, by a 
fuccin& relation of the different fyftems of the authors who 
have treated on that fubjec. 

The firlt precaution to be taken, according to the che- 
valier de Folard, is, to draw off all the boats which are up- 
on the river ; to obferve whether any other river has a com- 
munication with it: to examine the courfe, the windings, 
and the moft acceffible parts of it; to raife, good redoubta 
near the banks ; to render the bottom uneven by means of 
facks and bafkets filled with ftones, large trees with their 


-branches, and by ftopping-them with ftakes. 


To this precaution may be alfo added another, which, 
executed with exa¢tneis, may produce great effects ; that is,. 


‘to. throw whole trees with their branches into the river, not, 


fo heavy as to fink to the bottom, but whofe fize and quan- 
tity fhall be fo confiderable as not to be eafily flopped ; 
their branches fhould alfo be interwoven, and formed like a 
chain from one bank to the other ; they fhould be held fait 
till the enemy’s army is engaged in the fords or upon the 
4Z2 bridges, 
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Offenfive bridges, at which time they fhould be let into the current, 
Operations. phe quicknefs of which will increafe the force of this kind 
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the river. B, The camp of the light horfe, light infantry, 9 
and dragoons upon the wings of the army. C, Caftle and Ope 


of moving bank, which will overturn every thing it meets 
with, foldiers, bagg-g>, horfes, bridges, and boats : in fhort, 
nothing will be capable of with{tanding it, if there is any 
degree of tapicity in the torrent. *This method is pointed 
out in M. de Puyfegur as levelled againft bridges. only. 
To avoid alfo giving any fufpicion to the enemy, this chain 
of trees can be placed upon the bank of the river, of which 
fome engineer muft have been careful to take the dimen- 
fions before hand ; and when it fhall be nearly the fame fize 
of the river, and the enemy is pafling, it muft be held at 
one end, whil? it is fhoved off by the other; the whole of 
it will be taken by-the current, which, without any other 


- affiftence, will direct it avainft the enemy. 


In regard to the troops defigned sor the defence, the beft 
method, accordins to. M. Folard, is to form fmall camps of 
2000 er 3c0° men, a league diltant one from another, with 

atroles and fignals from one to another; to have canoes, 
in order that the river may be croffed filently in the night 
by foldiers, who will endeavour to make fome prifoners, and 
who will alfo liften in order to difcover whether the enemy 
is preparing to march. A general fhould particularly en- 
deavour to, pofiefs himfelf of the iflands, if any, under cover 
of which the enemy may attempt the paflaze; and if the 
general can be certain that the enemy’s intention is to throw 
ovet a bridge where they are, in order to fet out from 


thence, to-fave fo much of the way, the yeneral will by this . 


means aflure himlelf of the place where the enemy will at- 
tempt the paffage, which circumftance will be almoft fuffici- 
ent to prevent him. 

But in order the better to explain the manner in which 
a river fhould be defended, let two armies be fuppofed, 
one of which, confifting of 40,0co men, defends the 
paflage again{t another of 60,000. This laft is divided in- 
to three bodies ; that of the centre confiits of 40,-00 men, 


- and the two others of 10,000 each: the centre-body is en- 


camped nearly oppofite to the place where the paflage is 
intended to be effe&ted ; of the two bodies which are upon 
the flanks of the centre, one will ferve to keep the enemy in 
fulpence, with relation to the true place where the paflage 
is defigned. They ought to be continually moving, fome- 
times at a diftance from the main body of the army, and 
pretend to throw bridges higher up, or lower down, in or- 
der to induce the enemy, to divide and feparate the diffe- 
rent bodies of his army in fuck a manner, that they can, 
no longer be of affiltance to each other, or be in a condi- 
tion of oppofiny a juperior body of troops that may attempt 
the paflage. ; 

- The army defending the paffage is divided-into many bo- 
dies ; ‘ixee of to,000 men each, at a league diftance from 
ene another, and two others of 5000 men each, compo- 
fed ofthe light troops, both horfe and foot, and dra- 


goons, encamped at half a league upon the two flanks of 


the army. ‘lhe communication fhould be preferved be- 
tween each feparate body, and conftant patroles kept upon 
the fide of the river, which ought continually to crofs each 
other ; and detachments of huffars upon the right and the 
Yeft, both up and down the river : the generat is alfo fuppo- 
fed to have planted batteries of cannon, in different parts: 
upon the fhore ; and to be pofleffed of two iflands which he 
has fortified, and in which he has alfo placed troops and can- 
non; in fhort, heis fuppofed:to have taken every advantage 
of ground for rendering the paflage difficult to the enemy, 
and to oppofe troops to him in every part where he may at- 
tempt it. 

_ See Plate DXiX. fig. 1. where A reprefents the camp of 
the main army,. divided into three parts, for the defence of 


village, guarded by lizht infantry, D, A town occupi- 
ed by the infantry belonging to the army. E, Bridze 
broken down. F, Iflands occupied by intantry. G, Potts 
of infantry diftributed along the fide of the river. H, Bat- 
teries eftablifhed along the fide of the river. I, Pofts of ca- 
valry, to keep up the communication between the camps. 
K, Bridges conftru€ted to preferve the communication of 
the iflands. LL, Bridges conftruéted for the communication 
of the camps. 

If, notwith{tanding all thefe obftacles, the enemy attempts 
the paflaze, he fhould be attacked as he debarks; and it is 
for this reafon that the defending army fhould not be divi- 
ded into very {mall bodies, which, too weak to refift a fupe- 
rior number, will be eaily routed. In attackiny the ene- 
my, there is no danzer to be feared from their cannon, 
which they cannot make ufe of without annoying their own 
troops ; whereas the cannon planted upon the fide of the ri- 
ver, to defend the pflage, can always fire upon the troops 
which tollow, in order to fuftain thofe who attempt the paf. 
faze: there fhould alfo be infantry placed near thele batte- 
ries, to defend them, and to flank fuch of the enemy as have 
already paffed. : 

There yet remain many ftratagems to be practifed on. 
thefe occafions; a yeneral may make ule of thoie mention- 
ed in the fef&tion which treats of ambufcades; and they 
fhould be particularly directed againft {uch places as are 
fuppofed to be moft favourable for the enemy. The hifto- 
ry of prince Engene, whom the chevalier Folard ftyles a 
great traverfer of rivers, furnifhes many examples. 

The general fhould be particularly attentive in difturbing 
the enemy when conftructing his bridges ; which appears 
the more praéticable, as the bridge is never properly eftas 
blithed, if not guarded at each end: befides, by the aifift-— 
ance of artillery, the enemy. may be ealily prevented from 
going on with his work. M. Feuquieres indeed relates ex- 
amples, where the enemy hath not been able to prevent the 
bridges from being built under their very nofes ; but befides 
the rarity of thefe examples, the precautions he ufed are a 
very convincing proof of the difficulty attending-fuch under. 
takings. 3 . 

A prudent general, and one who is himfelf acquainted 
with the river, of which the enemy would attempt the paf- 
fage, 1s guided by its depth, by the difficulty of gainin+ its 
banks, and in propostion to its rapidity: he ofter pretends 
to be inactive, permits the enemy to throw his bridves over 
it, and waits till he is in the middle of his paffage ; at which. 
time he makes a furious fire upon him, fpreads diforder a- 
mone tt his troops, and overthrows his ranks ; and the ene- 
my, befides lofmg a great number of men, alfo fails in the 
fucce{s of his enterprife. 

Ik. With refpe& to the means to be employed for paffing 
a river in the face of the enemy, it is to be obferved, that 
the general who attempts fuch a paflage, ought, in the firft 
place, to be very certain of the fteadinefs of his troops. He 
fhould: place the moft intrepid in the- front, in order to en« 
courage thofe- who follow them: on fuch occafions every 
thing is to be apprehended from ill-difeiplined troops, who. 
as foon as they are engaged im the river or vpon the 
bridges, having no longer any place of refuge to fly to, wilf 
be difcouraged, and fpread the panic throughout the whole 
army. 

If the army paffes upon two bridges, it-is impoffible 
to take too much care for their fecurity ;_hiftory is ‘filled 
with-fatal examples. of bridges falling under the weight of 
troops. One of the greateft danyers ever experienced by 


Charles XL, was when, haying caufed a bridge to be 
. thrown, 
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thrown acrots the Viftula, the wood which had been made 
ufe of being tco weak, and the timber-work ill fecured, 
the bridge broke down whilft the king was paffing. Charles, 
the prince of Wirtemberg, and many others, fell into 


the water: the king, having caught hold of a piece of the 


timber that was floating, was carried away by the current. 
The troops which had already paffed found themfelves at 
the enemy’s mercy, who might have deftroyed them; but 
they did nothing, fays the hikaran Nordberg, beats of 
the heights of which the Swedes were in poffeffion, and 
from whence they kept a fire upon the Saxons. Was it 
not rather an inftance of the good fortune which ufually at- 
tended that iatrepid prince ? 

It is probable, when a river is pafled upon bridges 
prefence of the enemy, that they have been bailt befote his 
arrival, and confequently there has been time to entrench 
them at each end, but particularly onthat Gde next the enemy. 
"Thefe entrenchments fhould be made in {uch a manner as 
to prevent the brid.res from being flanked by the enemy’s 
cannon ; therefore, inftead of the entrenchments ufual at the 
heads of the bridge, {uch as a horn-work, a crown-work, 
or a-half&moon, the general fhould caufe redoubts to be 
thrown up, the fartheft of which fhould be 4oo yards di- 
ftance, and oppofite to the bridve ; and the others fhould be 
thrown up nearer to the banks of the river, forming a fe- 
micircle ; in order for their better defence, the general fhould 
follow the fame difpofitions which have been laid down in 
the preceding part. If there are many bridges, they fhould 
be conftru€ted as near each other as poffible, that the fame 
redoubts may equally ferve to cover them: 
thefe redoubts beinz placed at a-diftance from the bridges 
is, that, as the troops pafs, they may have rodm to form, 
and {uftain thofe occupying the redoubts. “Fhefe redoubts, 
it muft be acknowledwed, require a greater degree ot labour 
than is requilite for the conftruGtion of a half-moon, or even 
a.crown-work ; but it feems impoflible to pals a river upon 


‘bridges in prefence of an enemy, however ftroncly they may 


be entrenched, if there is not {pace enough left between the 
entrenchments and the bridges to contain a number of 
troops fufficient to oppofe the enemy, and to give ume for 
the remainder of the army to pafs. Labour fhould never 


be confidered when an enterprife is fuccefsful; a general, 


there!ore, fhould never {pare any pains for the attainment 
of his ends, but fhould take every precaution neceffary for 
fuccefs, ehkout: troubling himfelf about the time and the 
labour it will coft: the glory of having forced ‘the eermay 
to leave the pa‘age open to him makes fufficient amends 
for the trouble he has given himfelf in order to attain it. 
Suppofe an army of 60,000 mem would pafs a river, 
guarded by an. army of 40,000. Let it alfo be fuppofed, 
that the army intending to pafs has got the ftart of the ene- 
my, either becaufe he was uot. yet arrived, or becaule he 
bas been amufed with marches and counter marches ; that 
the general has alfo had time to conftruét three bridges, 
and to entrench them in the manner above-mentioned: he 
mutt begin the paflage by ceufing the redoubts to be oc- 
cupied by a battalion, or half-a battalion, according to their 
fize; and he muft plant cannon between thofe redoubts, 
with infantry to guard them. ‘Thefe difpofitions being: 
made, the army muft march in three columns; the centre 


’ eolumn muft be entirely intrantry, and the other two com- 


pofed of infantry and cavalry. Ass. the infantry paffes the 
bridges, it muit divide, and form columns, confifling of four 
battalions each, which mult pafs between the redoubts, ha- 
ving cannon upon their flanks: the cavalfy muft pafs to the 
right .and leit through the interval of the two redout bts near- 
eft the river, and ‘orm in order of battle upon the flanks of 
the columns; the right wing with its right towards the ri- 
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ver, and the left with its left. 
fhall be formed, and ready to march towards the enemy, 

the-right and left of the two lines of cavalry muft fuftain 
it; and the right of thofe of the right, as well as the left 
My thofe of the left, will march to put themfelves in a line 
in prefence of the enemy: in this pofition the army muft 
march towards the enemy,. and attack him, if he is fo rafh 
as to hazard an ation; and if he fhould retire before the 
army 1s Ha pafled, the paffage will be the more eafily 
effected. 

See Plate DXIX. fig. 2. where AAA are bridges of boats. 
B, Redoubts which cover the bridges. C, A: battery; uns 
der cover of which the infantry work at-the conftruGion 
of the redoubts. _D, A battery to prevent the enemy from 
annoying the army on its march. E, The march of the 
army. F, The artillery diftributed among the brigades of 
infantry. G, Infantry, forming in columns to open on the 
oppofite fide through the intervals of the redoubts. H, 
March of the eolumins into the front of the redoubts, where 
they halt in order to give time for a part-of the cavalry to 
form upon its flanks. I, A battery ereted to facilitate the 
forming z of the cavalry. K, Cavalry, which, in yaining the 
oppofite fhore, forms in order of battle. and pofts itfelf upon 
the flanks of the infantry. 
upon the right wing of the army, to go and examine the 
village, and attack the enemy in it, in cafe he fhould be 
pofleded of it. M, Huffars and drazoons, who have taken 
poffefion of the height which is on the left wing of the ars 
my. N,A brigade “of infantry pofted next the ‘height, co- 
veriny the left wing of the cavalry. O, The difpofition of 
the army marching up to the enem’. 

From this difpofition it appears, that the army which at- 
tempts the paffage is almo%: certain of fucceeding ; it is 
fheltered behind the. redoubts during the paflage of the 
bridges ; ; it has ground to form itfelf upon, and to fhow it. 
But it is feldom that a general has: 
time to build the bridges and entrench them. after this 
manner, when the enemy is onthe oppofite fide with an in- 
tention of difputing the pafflage : fo circumftanced, he muft 
endeavour to find fome fords, and, under fhelter of one or 


L, Eight battalions in column: 


more iflands, conftru& a number of rafts behind them ; ; he. 


muft endeavour to keep the’ enemy at a diftance from thofe 
places by marches and counter-marches; and when that is 
done, he muftcaufe the cavalry to ford over with grenadiers 
and labourers behind them; thefe labourers mutt throw up 
entrenchments as faft as they can, whilft frefh in’antry is 
caufed to pafs over upon rafts. Provided thefe entrench- 
ments can ftop the enemy for fome time, and contain infan- 
try enowgh to refit him. the remainder of the army will be 
very foon paffed : the cavalry will at the fame time. pafs at 
the fords which have been difcovered, i in erder to cover the 
flanks o! the infantry ; when it will fpread over the plain, 
being itlelf proteed by the infantry, as it leaves the en= 
trenchments in columns. 

The paflage of a river cannot be fafely attempted, if the 
general does not provide for a defence? and take infinite pre- 
cautions to, proteé: the army in its paffage. 

All that authors have jaid upon this fubje@, arifes from: 
this principle of Vigetius, which they feem. to have com= 
mented unon, and: to which they have applied different exs 
amples. “ As.the enemy (fays he) are aceuftomed to form 
ambufcades, or to attack openly at the paffage of rivers, the 
general fhould po‘lefs himfelf beforehand of a good po om 
the eppofite lide, and entrench himfelf even-on that om 
which he already is, to hinder the enemy from attacking his. 
troops, feparated by the channel. of the river; and ftill, in 
order for greater fecurity, the general fhould caufe the twor 
pots to. be entrenched. and well pallifadoed,, that. 1 in cafe of 
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pioneers, to pafa it, in G@rder to fortify the head af the Offer 
bridge on the other fide. 4, The general muft take great Operas 
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Offentive ay attack, he may be able to fuftain.the efforts of the ene- 


Operations. ae fo 39 
: my without great lofs. 
Nectar sens eaatepaane! - % 


It may not be improper, in this place, to relate 4 difpofi- 


tion of M. de Valiere’s, formed upon this principle. 


He fays, ‘* After the cannon are planted, a parapet 
fhould be raifed upon the banks of the river, 200 yards 
in length or thereabouts, behind which fome infantry fhould 


be immediately launched front the centre of the parapet, 


and fome foldiers with lebourers fent aver, who mutt imme. 
diately ereét a {mall halfmoon: as foon as that is done, 
more foldiers fhould be fent in order to_-defend it in cafe it 
fhould be attacked ; more labourers fhould allo be fent to e- 
yet another half-moon, bath upon the right and the left. 

“« If the labourers are not annoyed by the enemy, they 


-fhould at the fame time ere& an horn-work, whofe wings 


fhould be flanked by the firit parapet, and the cannon plant. 
ed init; if the river is fo large that the wing of the horn- 
work cannot be defended by mufquetry, it muft be defend. 
ed from the half-moon, made “om thence to the water.’ 

In the mean time, the general fhould caufe the bridge to 
be continually worked at ; and, as foon as it is finifhed, make 
the troops pals over it, if the enemy is not in fight; but if 
Hie is, the horn-work muft be completed, to prevent the 
enemy from falling upon the traeps as they pals. ‘The 
horn-work being made as {trong as is judged neceflary, as 
much infantry as it will hold -fhould be lodged in it, with 
fome field-pieces ; and as the cannon upon the rifing. will 
keep the enemy at a diftance, the general may order the ca- 
valry to pafs: but {till all this cannot be’ effeted but be- 
fore an army very inferior. If the enemy’s army is of fu- 
perior force, the fafelt ethod is to try a paffage at fome 
farther diftance, ftill keeping the army in fight as long ‘aa 
poffib'e, and concealing from the enemy that any troops 
have been detached, ; 

It is impoffible to forefee every ftratagem that may be 
employed, as they depend upon many circumftances ; but it ® 
is always right to fend, if poffible, fome trufty {py to difco- 
ver-the enemy’s pofition on the other fide of the river, what 
obftacles he can place in the paflage, what methods are to 
be ufed to avoid them, and what parts of the bank are moft 
acceffible or beft guarded.” ne 

A general fhould make many falfe attempts, particularly 


at thofe parts where he. leaft intends paffing ; they fhould 


be made as fecretly as poffible ; and allo, in order to deceive 
the enemy, the. general may throw over two or three bridges 
at hazard, in fight of the enemy, at thefe very places where 
he has refolved not to pafs: the enemy’s whole attention 
will be directed to that fide; and a conftant fire fhould 
be made on him from the other fide, fo that. he may not be 
miftruftful of the ftratagem. There is no doubt of thefe 
bridges being taken, which is of no confequence, provided 
the enemy is amufed, and the general has time to throw over 
another bridge at a diftance from that place, by which he 
can pafs. " 

We cannot pretend to recapitulate every ftratagem which 
a general may. practife; in the hiftories of prince Eugene 
and Charles XII. the reader may fed the different methods 
which they made ‘ule of; it will be fufficient here to relate 
the rules laid down by Montecuculi, with fome modern ex- 
amples, by which they feem to be corroborated, 


care that the enemy has not pofted armed barks, er ather 
machines, to break down the bridge when half the army 
fhall be paffed. 5. If the general would preferve the bridae, 
he muft fortify it at both ends, and place fufficient guards 
in it. : : 

In 1743, prince Charles intendinge-to pafe the Rhine, 
kept a continual fire upon all the French pofts from 11 
o’clock at night till three in the morning, in order to con- 
eeal his real defign with regard to the paffaxe. Marfhal 
de Coigny affembled his army in three large bodies, and lay 
all night apon his arms, the only prudent ftep he could take 
on that occafion. By this difpofition he found himfelf in 
a condition of tranfporting himfelf oppofite ta the ifle of 
Raicnac, ef which the enemy was in pofleffion ; and it is 
well known that they ended the campaign there, without 
being able to penctrate into Alface. Ete 

The number of columns ought to be reculated by the 
breadth of the ford, or by the number of bridges that are 


i eftablithed, , 


The third of June 1747, at day-break, the army com. 
manded by M. de Belleifle paffed the Var in five columns, 
‘This paflage was effected without any refiftance on the part 
of the enemy, and M. Bellcifle had 15° men drowned, al. 
though there was a chain formed of peafants, acquainted 
with the fords, to dire€t the march of the columns, and to 
affift the foldiers who were carried away by the rapidity of 
the current. : eres ; 

- III. All paffages of this nature, whether in a march, 
in defence, or for an attack, may be forefeen. A gene- 
ral may} at a diftance, make all the preparations neceflary 
for thefe operations; he may anticipate or forefee the 
difpohtions of the enemy: in regard to a retreat it is others 
wile ;- for although: it may have been provided for, a gene- 
ral cannot be certain whether it can be effected after the 
manner he hath intended ; befides, he mutt, in a retreat, 
unite all the different difpefitions glready mentioned : the 
leait negligence becomes irreparable, and gives the enemy a 
very great advantage. A moment loft,a movement difco- 
vered, may allo be the caufe of a rout, and render the re. 
treat impoffible, or at leaft very bloody ; therefore if a ges 
neral, tn thefe circumflances, has not a perfeé knowledge 
of the river he has to pafs, if he has not been careful to pre. 
ferve the bridges, or to keep the materials and inftruments 
proper for the throwing over of new ones, he will be unable 
to pais in fight of the enemy. Menaphon’s retreat with 
the 10,000 Greeks, furnifhes examples of the paflages of ri- 
vers, which a general fhould always have prefent to his view, 
What prudence, what activity in founding the fords himfelf, 
whenever he met with any ftream or river to be croffed ! 
What orders to prevent confufion among his troops, and what 
ftratagems to avoid being repulfed! ‘ 

[ra general is -gertain of returning by the fame place at 
which he has formerly paffed, the belt way would be, as Vi. 
getius fays, to have the bridges guarded, and to ere& a fort 
with large ditches at the head of each, for their fecurity, and 
to place troops in it to guard the bridges and the paflage, 
aa long as fhall be thought neceffary. 

Thus circumftanced, a general fhould entrench the heads 


1. The general muft plant artillery upon the bank opno- of the bridges in the manner already directed ; and that the 


fite to the poft he intends taking; which will be attended 
with gteat advantaze, if the river forms a re-entering angle, 
and if there is any ford near it. 2. In proportion as the 
conftruétion of the bridge advances, he fhould poft fome in- 
fantry upon it, in order to keep a fire upon the oppofite 
fhore. 3. When the bridge.is completed, he muft caufe a 
body of infantry, fome cavalry, fome field-pieces, and fome 


troops may pafs the bridges without confufion, according 
as one brigade of infantry fhall enter the circle formed by 


the redoubts, angther ‘fhall pafs the bridge, and that which 


enters fhall take poffeffion of the pofts which that which 
pafies occupied; he muft be careful to eftablith batteries of 
cannon to the right and the left, on the other fide of the ri- 
ver, to flank the redoubts, and defend the approach to them; 
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five fo that when the whole armty shall’ have paffed, the troops 


BLOTS. 


who occupy the redoubts may retire with eale. The ca- 
valry will pafs the, bridges without ftopping behind the re- 
doubts. 

Ina retreat of this kind, the infantry fhould march in co- 
lumn, and the cavalyy in order of battle, upon the flanks of 


A 


the infantry. Before the march is begun, fome troops mutt, 


be fent to occupy the redoubts; and as foon as they fhall 
be in poffeffion of them, the army will put itfelf in march, 
and proceed towards them. The cavalry of the right mult 
pals over the bridge neareft to it, and that of the left will 
do the fame. 
{paces which ar¢é between each redoubt ; the grenadiers and 
the piquets muft remain, in order to fuftain the troops oc- 
cupying the redoubts: fome pieces of casnon fhould alfo 
be left to fire upon the enemy in cafe he fhould approach 
too near; the columns mult pafs over the three bridves; 
the grenadiers and the piquets muft alfo draw near the 


head of the bridges at night-fall; the troops occupying the . 


redoubts muft guit them filently, and pafs the bridges; they 
muft be followed by the cannon that has been left during 
the day; the erenadiers muft pais laft of all; after they are 
paffed, the bridges muft be broke down. This may be ea- 
fily executed, provided order and filence are preferved; but 
if the enemy entertains the leaft fufpicion of the redoubts 
being abandoned, he will come in full ftrength to attack 
the troops ftill remaining on that fide. Theie troops, too 
weak to refift a fuperior number, cannot avoid being beaten, 
flaughtered, or drowned, the cannon taken, and the bridge’ 
burnt. . 

For greater fecurity, the grenadiers andthe piquets may 
be furnifhed with chevaux-de-frife, which will make an en- 
trenchment, till the troops which occupied the redoubts are 
retire’. A retreat never merits the epithet of ne, except 
it is performed with order, and with the lofs of as few brave 
mean as poflible, to fave the reft of the army. 

In every enterprife formed by a general m difficult places, 
he muft, according to M. de la Valiere, provide for his re- 
tréat. In svetreats of all kinds, adds the duke of Rohan, a 
general cannot be too attentive to render it fafe, and to 


- avoid diforder: when it is the effe@ of his own choice, it 


ought to be made fo early, and fo expeditioufly, that he 
may not be under a neceflity of fighting. 

During the paffage of a river, or even after a general has 
pated it, if he fhould be repulfed, the retreat becomes very 
difficult, and cannot be performed without great lofs; it is 
for that reafon that many generals, who have been miftruft- 
ful of the firmnefs of their troops, have burnt their fhips in 
the port, in order to animate them to victory, from confi- 
dering the impoffibility of retreating. 

The following retreats by M. Saxe acrofs rivers, will give 
the reader fome notion how fuch enterprife¢ fhould be con- 
ducted. . ; ‘ 

In the campaign of 1742, the difpofition of that com- 
mander for paffing the Danube owed its whole fuccefs to 
fecrecy, to his addrefs in profiting. by circumftances, and 
particularly to a very thick fog. 

The two armies were encamped two leagues diftant from 
each other, and the light troops fkirmifhed together the 
whole day. At feven o’clock at night, count Saxe fent for 
the general officers, furnifhed them with inftructions, and 
eaufed the guards to be doubled. At nine o’clock, the 
baggage filed off over two. bridzes; one of rafts and ano- 
ther of piles: after which the infantry paffed, and the gre- 
nadiers, who formed the rear-guard, cut down and burnt 
the two bridges. . The enemy advanced in order to charge 
his rear-guard; but 18 pieces of cannon that had been 
planted beforehand, very foon fileuced the fire of their 
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mufketry, and he lof not a fingle man. At day-break the 
army formed in order of battle, upon two lines, in order to 
give time for the Tmperialifts to retire from Pladling ; and 
as foon as they had joined, the army put itfelf in march in 
four columns. ‘ 

It is particularly neceffary, cither in paflages or retreats, 
to be acquainted with the nature of places, and if they are 
fit:to furnifh the timber neceffary for making rafts and 
In Germany, and countries where wood is very 
plenty, in order to pafs with greater expedition, a general 
can make ufe’of rafts-or flying bridges. : (See Flying 
Bringer.) Two may be placed, one upon the: right, the: 
other on the left, of a bridge built upon piles; by which 
It fhould be ob- 
ferved, that the flying bridges are by no means fecure 
againft torrents. ; 

Ip 1742, count Saxe having beforehand poffefled himfelf 
of Thonaftaut, caufed two flying bridges of rafts, and a 
great work of redans, to be erected, in which he pofted five 
battalions and fome cannon. 

On the oth of September all the baggage paffed the Da- 
nube; on the roth the army put itfelf in order of battle in two 
lines, which retired fucceffively toward the river. 
paffed one after the other; that ts, the cavalry at the ford, 
and the infantry upon the flying bridges.——Six thouiand of 
the enemy’s advanced guard were witnefles of this retreat. 
withour daring to moleit it; fo prudently were the orders 
given, and fo exactly executed. 

It is in retreats that bridges are moft liable to break un- 
der the weight of the troops; it is at that time the precau- 
tiois are neglected, becav/e the danger becomes more pref- 
fing, and they are not fufficiently acquainted with the rivers, 
ever which the bridges are thrown. 


Secr. XI. Of Batiles. 


Or all the operations of a campaign, the moft important, 
and that which is moft deferving of attention, is a battle, 
becanfe it is generally decifive; every other operation is but 
preparatory to, or confequent of it. A general enzage- 
ment, fays Vigetius, is often decided in: two or three hours; 
after which there fcarcely. remains any refource for the van- 
quifhed. » Battles, fays M de Montecuculi, beitow and 
take away crowns; from their decifions princes cannot ap- 
peal; by them war is put an end to, and the name of the 
conqueror immortalized... 

A general fhould by no means fuffer himfelf to be forced 
to a battle; neither. fhould he offer it but when there is a 
real neceflity for it ; and even when he gives battle, it fhould 
be rather with an intention of faving than fhedding blood ; 
more with a view of afferting the rights of his mafter, and 
the glory of his: country, than of opprefling mankind. 
However bloody a battle may be, it is always lefs fo than a 
long war; which, by reiterated troubles, confumes the treas 
fures of fovereigns, that finew of a ftate, and drains the blood. 
of the fubjects. | 

Neverthelefs, there are fome occafions where it is net left 
to a general’s choice, either to give or accept of battle. An 
army of obfervation, and. an army acting on the defenfive, 
neither can nor ought to be’ defrous of coming to actions, 
Both the one and the other fhould have no other objeé in: 
view, than that of pofting itfelf in fo advantageous afituation,, 
that the enemy may neither entertain a thought of attack- 
ing it in its camp, or any hope of forcing it. ‘The army 
of obfervation, whofe only object is to protect, or to cover: 
the troops forming a fiege,. fhould. never feck to fight the: 
enemy, unlefs attacked by him: the other, obliged by its: 
want of ftrength to a@t upon the deienfive, fhould only be: 
. defirous; 
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enemy’s penetrating into the country,- and attacking it in 
any pofition it fhall have taken. 

If the choice is left to the general, he ought to be parti- 
cularly careful, before he comes to a refolution of giving 
battle, to examine whether he can gain greater advantage 
by winning it, than he will fuftain damage by lofing it. 

It is therefore neither caprice, nor a millaken courage, 
or the defire of diftinguifhing himfelf at an improper time, 
that fhould determine a general to give battle; but his fu- 
periority over the enemy, both in the number and quality 
ef troops, the enemy’s incapacity, his ill-chofen ‘encamp- 
ments and negligent marches, the neceffity of fuccouring a 
place, or the certainty of a reinforcement, by the junction 
of which the enemy will become fuperior, or circumf{lances 
which may change the original defigns of the campaign. 
This was the reafon which induced the vifcount 'l'urenne, 
in 1674, to give the battle of Einfheim, becaufe the prince 
of Bournonville waited the arrival of the eleCtor of Branden. 
bourg, who was coming to join him with a confiderable re- 
inforcement ; and if he had not given battle before that 
junction, the enemy’s army would have had a very great fu- 
periority over his. ‘Lhe reafons given by Montecueuli for 
avoiding a battle are, ‘ when the lofs of it will be more 
prejudicial than the gaining will be advantayeous ; when in- 
ferior to the enemy, or when inccour is expe€ted; when the 
enemy has the advantage of the ground; when it is Ags 
ved the army is working its own ruin, either by the fault or 
divifion of the cornmanders, or through the difagreement of 
confederates.” 
army labours under fome difeafe; when it is in want of pro- 
wifions and forage; and that, difheartened by thele circum- 
flances, his troops defert frem him. 

lt is on a day of battle that it becomes particularly ne- 
ceflary fora general to be acquainted with his own ground, 
and elfo that which is occupied by the enemy ; to know in 
what manner his wings are fupported, the nature of the 
places where thefe fupports are; whether he can be fur- 
rounded, and in what part he can be attacked with the 
greatett facility. 

But however effential thefe branches of knowledge may 
be, it is not always the fuperiority of number, or quality of 
the treops, or advantage of ground, that will fecure the beit 
difpofed army from being routed: it is the forefight of the 
general in the precautions he has taken before the battle ; 
it is his genius, his activity, his coolnefs, in the time of ac- 
tion, and the capacity of the general officers ating under 
him, that determine the fuccefs. 

- Ground, feemingly the moft advantageous, often prefents 
obftacles, which do not immediately ‘trike a general, al- 
though an experienced one, and which may prove fatal in 
the courfe of a battle; how, therefore, will a general be 
able to correét thefe miftakes, if he confiders them as only 
trivial? At the battle of Cerignoli, fought on the 28th of 
April 1503, the enemy’s front being more extended than at 
firft it was f{uppofed to be, in order to give a greater extent 
to that of the French army, it, was neceflary to continue the 
lines acrofs vineyards and thickets; by which means, the 
neglecting to fill up a ditch caufed the defeat of the French, 
and the death ef M. de Numours their general. 

A general fhould not always purfue his own opinion, it 
being impoffible for one man to fee every thing; he fhould, 
therefore, caufe an exa€t account to be given to him of 
whatever he cannot have an opportunity of feeing perfonally ; 
to inform himfelf by fpies of the enemy’s order of battle, and 
at in confequence of that knowledge; he fhould poffefs him- 
felf of all places capable of containing ambufcades, which he 
ought to have had examined fome days before the battle. 
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Santa Cruz hath 
parations. — 
It is in thefe moments, which decide the fate of nations, 
that the genius and prudence of a general ought to be con- 
{picuous; he fhould fee, at the famé time, what is doing 
among his own and the enemy’s troops. Befide the pre- 
cautions which ought to lteve preceded the day of battle, 
*thofe which ought to be taken in the courfe of the action 
are fo numerous, that it is impoffible for them all te find a 

place here. x 
Some depend upon the general’s ability, others upon cirs 
cumftances, which it is almoft as difficult to defcribe, as ta 
mark out the neceflary difpofitions for. them. 
It depends upon the general’s genius and forefight to 
make choice of intelligent, a€tive, and prudent -aids-de- 


camp, to aflign to each particular body the propereft com. 


mander; not, for example, to place, at the head of in« 
fantry, ene who has been long accuftomed to the fervice 
of the cavalry ; or, at the head of cavalry, one who is more 
ufed to the infantry, &c. 5 to encourage the, foldiers by the 
hope of rewards, and by motives which may {pirit them up, 
and to threaten thofe who are fo unmanly as te tremble at 
the fight of am enemy, or rafh enough to run forwards with- 
out order. re : 

The general fhould alfo be capable of forming new 
{chemes, in order to render thofe of the enemy abortive ; 
he fhould alfo take care, whatever may be the nature of the 
country, to difpofe his army after fuch: a manner, as to 
render it equally ftrong in every part, that all the bodies 
of which it is compofed may proteét and affift one another 
without confufion; that the intervals neceflary for acting be 
well preferved, and that the referve can eafily march wheres 
ever it thall be ordered: in a word, the troops fhould be dif 
pofed after fuch a manner, that even before the aGtion they 
may perceive in what manner they are to aét. 

It is the work of genius to take advantage of \circums 
ftances, and to fubmit to them; it is impoffible to forefee 
the - precautions dependent on them, as. the yery circum. 
ftances muft be themfelves unforefeen: it is by a general’s 
addrefs, in knowing how to profit by circumftances, that 
he fhows his fuperiority in the day of battle. M. de Mons 
tecuculi reduces all the advantages that can be gained over 
an enemy to four principal heads, which, in reality, are of 
themfelves reduced to the knowledge of profiting by cir- 
cumftances; fuch are the advantages of number, when the 
enemy is beaten in his pofts, his convoys, and in his forages; 
when an ambufeade_is furrounded, or when a whole army 


Part Ile 


given a particular detail of all thefe pre- 


Offenfive | 
perationg 


falls upon'a f{mall, weak, and {eparated hody: the fecond © 


head confifts in the knowledge of the commander; the third 
in the manner of fighting ; and the fourth in the advantage 
of the ground. A general, who properly confiders thefe 
heads, will difpofe of a combined army after fuch a manner, 
that it may, at*the fame time, receive orders withopt mif- 
take, and execute them without confufion; a very neceflary 
precaution, and one which Hanno, general of the Cartha- 
ginians, neglected to take with regard to the ftranzers allied 
with them, which occafioned the troubles related by Poly- 
bius. He fhould have mixed the foldiers belonging to thofe 
countries, where bravery is in a manner natural to them, 
with thofe belonging to countries where it is more extra- 
ordinary. iY 
Vigetius points out the precautions neceflary to be taken 
by a general, to avoid having either the wind or the fun in 
his front. The wind, which raifed the duft, and blew it 
into the eyes of the Romans, contributed to the lofs of the 
battle of Canne; the fun, on the other band, dazzles the 
foldiers, and lays open their difpofitions and evolutions te 
the enemy: in a word, the general fhould not negleé& even 
~ thofe 
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in execution after the aGtion; as the rallying the troops, the 
refrefhing of them, the retreating from before the enemy, or 
the puriuit of him, fuppofing the battle to be gained. A 
general fhould have beforehand formed the plans of the 
marches and the enterprifes he would attempt, and be al- 
mot certain of the means of executing them; if, on the 
contrary, he fails, he fhould have determined the poftions 
by which the army, fixed’ in a camp ftrong by fituation, 
may prevent the enemy from reaping any great advantage 
from his victory : he fhould alfo have provided for the fecu- 
rity of the prifoners, the hofpitals, the plunder of the fol- 
diers ; in fhort, for all that is neceflary for preferving order 
and difcipline, and every thing contributing to the fecurity 
of the troops: the diftrefs of the enemy, and the glory of 
the fovereign, fhould be provided for without waiting for 
the event ;,for at that time confufion and difgrder would 
prove more fatal than even the battle. 

In the treatile written by Santa Cruz, upon the difpofi- 
tions before and after a battle, may be feen a long detail of 
the precautions depending upon genius, and of thofe which 
are regulated by circumftances. 

The general’s poft during the action ought to be, ac- 
cording to Vigetius, on the right wing, between the cavalry 
and the infantry. Onozander fixes it upon fome height, 
and Santa Cruz towards the centre, in the front of the fe- 
cond line. Titus Livius and Polybius have obferved, that 
the pofts of Scipio and Hannibal were always in thofe parts 
which were leaft expefed: becaufe, as obferved by Onozan- 
der, a general who runs into danger is a rafh man, fuller of 
prefumption than courage: neither is daringnefs, “adds his 
commentator after Plato, always a fign of courage ; befides, 
a man who is really brave, is never daring but when it is 
abfolutely neceffary. 

A general fhould not always fuppofe that what particu- 
larly ftrikes him is right ; he fhould reafon calmly upon the 
probability of it, in order to come to a greater degree of 
certainty with regard to the pra¢ticability : he ought alfo, 
fays Vigetius, to be acquainted with the nature of the ene- 
my, and the characters of his generals, whether they are 
prudent or rafh, daring or timid; whether they fight upon 
principles or at hazard: in effect, a general ought to be ear- 
lier or later in making an attack in proportion to the rafh- 
nefs of the enemy. If, fays M. de Montecuculi, any fign 
of fear or confufion is perceived among the enemy, which 
will be known when the ranks are difordered, when the 
troops mix together in the intervals, when the colours wave 
about, and the pikes fhake all at the fame time, then he 
fhould charge and puriue the enemy without giving him 
time for recolleétion: fome drazoons, light, cavalry, platoons, 
fome loofe troops, fhould be fent forward; who, whilit the 
army advances in order of battle, will go before to feize 
fome pofts into which the enemy muft fall. A general 
ought alfo, fays Vigetius, to found the fpirit of his foldiers, 
and obferve whether they have a firmer countenance than 
the enemy. It is dangerous to lead an army on to a¢tion 
that is not thoroughly determined to do its duty. “ Bat- 
tles,” fays Vigetius elfewhere, “¢ are generally wen by a 
{mall number of men.”? ‘(he great myftery confifts in 
the general’s knowing how to choofe them, to poft them 
well, conformable to his plan, and the fervices required of 
them. 

I cannot affign the reafon (fays he) why, particular bo- 
dies fight better againit other particular ones, or why thofe 
who have beat bodies ftronyzer than themielves, ‘have in their 
turn been often beaten by thofe that were weaker: It is 
undoubtedly owing to want of confidence; becaufe the place 
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fituation of the mind is fhown in the countenance of the 
foldiers ; it is declared in their difcourfe, and by the moft 
trifling of their actions. The general fhould contult them 3 
he ought even to go farther—the beft countenance is not al- 
ways a fign of the firmeft courage. Cowardice often con- 
céals itfelf under the mafk of intrepidity ; but foon as the 
aétion begins, the veil falls off, and the coward fhows him- 
felf, notwithftanding ell his endeavours to the contrary. 
Neither at this time fhould a proper degree of fear be 
thought blameable; nature muft be allowed to fhrink in 
that awful and uncertain fituation: the coward gives him- 
felf up to his fears; the bully feeks in vain to diffemble 
them; and the rafh man, who cannot diftinguifh between 
danger and fafety, is fenfible of both; the real foldier is 
always modeft, and contented with having done his duty. 
A good general turns every thing, even want of itrength, 
to advantage. Hannibal, at the battle of Cannz, potted 
his beft troops upon the wings, that the centre, which was 
compofed of thofe on whom he had the leaft dependence, 
might be the fooner broke, in order to give the wings an 
opportunity of furrounding the Romans. 

It alfo, requires a very ftri€t examination in a general, in 
order to be thoroughly mafter of the circumftances en which 
he fhould rezulate his difpofitions; and he will alfo find 
it fometimes neceflary to make fome change in his driginal 
intentions. Jt is always proper that the corps of relerve 
fhould be compofed of veterans, and even of part of the 
flower of the army; for fhould the army happen to be 
broke, this referve alone may probably give a new face to 
the aétion ; it was this method which Hannibal purfued at 
the battle of Zama; where Scipio, after having defeated 
the troops: which prefented themfelves to him, was afto- 
nifhed to find he had a new army to fight with. At the 
battle of Fontenoy, the houfehold troops placed in referve, 
with fome brigades of infantry, determined the fuccefs of 
the day. Neverthelefs, on fome occafions this difpofition 
may prove difadvantageous; as, for inftance, where it would 
be neceffary to prefent a large front to the enemy, or where 
it is neceflary to prevent his getting pofleffion of a pals or 
a defile; where a general finds himfelf too inferior, and 
where there are alfo pofts to be defended. 

It would be unneceflary to repeat every thing mentioned 
by Vigetius, relative to the precautions neceflary to be taken 
before a battle ; time, and the difference of weapons, have 
greatly altered difpofitions : fire-arms, which are now made 
ufe of inftead of darts and flings, and the bayonet inftead of 
the pike, have contraéted the intervals which mutt necef: 
farily be left between every foldier. 

The order and difpofition of troops for aétion depend 
entirely upon the general, who knows how to profit by 
circumftances ; the juft execution of them depends upon 
the capacity of the general officers. ‘I'he general cannot 
be everywhere, or fee every thing; he is obliged to rely 
upon the underftanding of thofe who command under him 
for the juft execution of his orders; the general officers 
fhould know how to vary them, in proportion as circum’ 
ftances, and the fituation of the enemy changes. ‘I’hey 
fhould have an exaétnefs and quicknefs of eye, both to op- 
pofe and profit by them; and, as M, de Puyfégur obferves, 
the difpofition of the troops being once regulated by that 
of the enemy, by the fituation of the country, and the ge- 
neral orders that have been delivered, the only part the ge- 
neral can have in the’ a€tion lies in thofe places where he is 
within reach of giving orders himfelf. F 

M. de Montécuculi with great reafon obferves, that there 
cannot be too many officers in an army on the day of battle, 
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in order to fupply the places af thofe who are killed: but 
can a man pollefled of any degree of humanity aEprent of 
what he adds, that this number fhould be increafed in time 
of war, and reduced’in time of peace? What a profpeét for 
a foldier, who, after havine lavithed his blood for the fafety 
of his country, and the glory of his prince, fees himfelf ex- 
pofed to the fate of Belifarius! Whatever were the virtues 
of his matter Juftinian, can any one, without indiynation, 
fee this general, after having overcome the Perfians, reu- 
nited Africa to the empire, pynifhed the Vandals, driven 
the Goths out of Italy, ravaged -Affyria, feattered at a 
diftance from both empires that throng of barbarians by 
which they were over-1un, and preferved the throne, and 
the life of the emperor ; upon the bare fufpicion, or rather 
under the pretence of a con{piracy, deprived of fight, and 
reduced to beg alms of paflen,rers in the ftreets of that city 
which he had fo often faved ? 

Tt has been already feen, that the difpofitions in a moun. 
tainous country change according to the ftuation of the 
ground. Vigetius repeats, {peaking of a field of battle, 
what has been fo often eftablifhed in the foregoing feétions, 
that an open country is always moft advantageous for an 
army that is ftrongeft im cavalry ; and that an enclofed {pot, 
‘divided by ditches and marfhes, covered with mountains 
and woods, is moft convenient for infantry. In this lait, 
the knowledye of the country, the art, the ability of the 
general, and the underftanding of the general officers under 
his orders, fooner afcertain the fuccefs, than a fuperiority 
of troops in an open country, which prefents little or no 
variety of ground, end which allows the greateft part, or 
mdeed the whole, of the troops to aét; the fuperiority in 
troops is attended with great advantage, provided alfo the 
difpofition is good. 

The different difpofitions for troops are fo many, the cir- 
cumitances difer fo greatly, that were it even poffible to 
connect in one body only all the battles which have been 
fought fince the time mankind refolved to regulate their 
properties by the law of the ftronceft, the number of con- 
trivances which remained to be colleéted would be yreater 
than of thofe which have been a@tually executed. It is 
impoffible to give a detail of every thing ; for in that cafe 
every particular {pot, and the difpofition proper for it, every 
country, and all the circumftances that may oblive thele 
difpofttions to vary, mutt be defcribed. 
to be mentioned, are only with a view of giving the rules, 
and of more clearly demonttrating thofe precepts which lead 
to the knowledge of all others. 

Dispe. I. Let two armies of equal force be fuppoted, 
in an open country civided by a river, confilting of 57 
battalions and 72 fquadrons each, cavalry, huffars, and dra- 
goons. ‘The two armies are on the fame fide, the right of 
the one, and the left of the other, to the river. ‘The left 
of the army whofe right is to the river is unfupported; and 
that whofe left is fupported, has a wood on its right. By 
this difpofition may be feen the neeeffity of covering the 
wing of the army A, that is expofed. Plate DXX. 

The army I, whofe right and left are {upported, is form- 
ed upon two lines, and prefents the fame front as the army 
A, with a referve in the rear. The following is therefore 
thought to be nearly the difpofition which fhould be made 
by the general commanding the army whofe left is unfup- 
ported. ‘The firft line ought to confift of 20 battalions, 
with intervals of about three toifes between each battalion ; 
12 {quadrons on the right, with their proper intervals ; four 
battalions on the right of the cavalry, 10 pieces of cannon, 
and a battalion in column:clofe to the river; 12 {quadrons 
on the left of the firft line, with their proper intervals ; 
36 battalions in the feeond line, 300 paces diftance from 


ig Aa te 
Thofe row going 


A 


R. 


the fir; tr {quadvons on its right, placed behind the in- 


tervals of thole in the firft line; and on their right, fix Operation 


{quadrons of drayoons next the river, in order to futlain the 
infantry and cannon covering the rizht; 14 {quadrons on 
the let, placed in the fame mazner as thofe on the right s 
10 pieces of cannon, iupported by a battalion in column, 
between the infantry and the cavalry of the right; 10 others, 
fupported allo by a battalion between the intantry and the 
cavalry of the left; four battalions in the rear of the fecond 
line on the left, with orders to tranfport. itfelt obliquely, 
or fidewife, as foon as the army moves to attack that which 
is drawn up again it; 12 fqaadrons of cavalry in the rear 
of the firft line upon the le‘t, to post themfelves obliquely 
upon the flank, at too paces diflance fiom the firtt iqua~ 
cron on the left, next to the four battalions and the cannons 
the referve, confifting of 10 battalions and eight fquadrons 
of dragoons, in the third line upon the left fank, fo that 
it may fall into the firft line as foon as the {qua irons of ca. 
valry, which were in the rear of thofe of the farit line, thal} 
be pofted obliquely : in this pofition, the army will move 
forward, the right never quitting the banks of the river. 

lf the enemy’s army fhould advance, the diipofition of 
the army A will become ftill better, becaufe the army | 
will quit the fupport it had on its right; but if, on the con- 
trary, it remains in its po%, in order to keep this fupport, 
then the 10 battalions of the referve, followed by the eight 
fquadrons of drazoons, will join the four which fupport the 
flanks of the cavalry which is pofted oblicucky. When 
marching, this line pofted fadewife fhould proceed oblique- 
ly; and when the cannon fhall be near enouzh to cannonade: 
with effeét, it fhould make feveral difcharzes, in order to 
break and beat down the entrenchments, or felled trees, 
which the enemy may have made, and alfo to deitroy their 
difpofition. Ags foon as the army A fhall be near enough 
to cannonade the army I with fuccefs, it mutt halt, and 2 
mufe it with a continual fre of the cannon. ‘The principal 
attack ought to be made at the wood by the 14 battalions ; 
in order to give more firength and certainty to this attack, 
fix other battalions, with 10 pieces of cannon, fhould be 
detached to it From the fecond line, always keepin up a 
fire from the front. If durin this attack, it is perceived 
that the enemy weakens his line, in order to carry affittance 
to the wood that is attacked, then the centre and the night 
ef the army fhould march up and charge him prifkly. The 
troops who cannonade the wood ought not to advance, but 
fhould only keen the troops pofted in it at bay ; becaufe 
that part which the enemy has weakened will then become 
the principal objeét of attack ; it is probable, that the ene- 
my having weakened his front, will certainly be broke. If 
the enemy fhould not weaken his front, and the attack of 
the wood fhould fucceed, as foon as the enemy is driven 
out of it, the troops which attacked it fhould take the ene- 


“my in flank; then the. body of the army, by advancing, 


ought to. determine an affair already half gained. If by 
the intelligence the general hath received, and:the number 
which he knows the enemy’s army to confift of, and which 
he fees before him, he judges the wood is filled with infan- 
try, and that confequently the attack of it will be attended 
with difficulty, he muft attack on the fide of the river, by 
marching by degrees from the right, as if to fuftain the 
left. For the greater certainty otf fucceeding in this at- 
tack, he fhould reinforce the five battalions upon the right 
with fome others from the fecond line: the left thould 
continue in the pofition already mentioned, to keep back 
the enemy. “I it fhould happen that the enemy, feeing 
his left attacked, caufes the troops to leave the wood in 
order to replace thofe of the’ centre, which he caufed: 
to march to the afliftance of the left, the 14 battalions 
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which are pofted fidewife, ought brifkly to attack the 
wood fuftained by dragoons. Thefe laft fhould polt them- 
{elves upon the left flank of the intantry in order to cover 
it ; and as foon as it fhall be within 60 paces of the enemy, 
it fhould march up te him with bayonets fixed; and the 
dragoons ought to attack him in flank at the time the in- 
fantry does the fame in head. The wood is all this while 
iuppoted to be praéticable tor the dragoons on horfeback ; 
but in cafe it fheuld not be fo, they muft difmount, the in- 
fantry being fufficiently fupported by the 12 fquadrons of 
cavalry, which are placed fidewife. 

‘The general may with eafe, efpecially in an open country, 
attack the enemy’s whole army together; but this may be 
attended with great danger, and if the whole front of the 
firft line is broken, there will not be much difficulty in 
breaking the fecond: whereas, by attacking the enemy’s 
army in one or two parts, if one of thefe attacks fucceeds, 
the battle is won; becaufe the troops who are victorious, 
take the enemy in flank, at the fame time that he is attack- 
ed in head by the reft of the army. In cafe it thould not 
fucceed, the troops who made the attack can retreat, pro- 
tected by the whole army, which hath not at all fuffered. 

‘Lhe general fhould, as much as poffible, conceal the mo- 
tions he intends making from the enemy; confequently*the 
five battalions and 1o pieces of cannon which fupport the 
right of the army next the river ought to march in the 
rear of the {quadrons of the firlt line, the infantry with their 
arms fecured, and not range themfelves in the order of bat- 
tle intended, till the two armies are ready to march to charge 
each other. It is the fame with regard to the fquadrons of 
cavalry, which fhould be pofted behind thofe of the firft line, 
to execute the defien already laid down. 

Disr. II. If the two armies are rot fupported either 
on their right or their left, the fame pofition fhould fubfitt 
that hath already been eftabhithed for the cavalry, which is 
in the rear of that belonging to the firft line, except that 
it fhould be diftributed on the right and the left. If there 
is not cavalry fufficient, huflars muft be fubftituted in its 
place ; but if there fhould be cavalry enough, it muft be 
ufed on this occafion; becaufe cavalry being a greater body, 
iis charge is heavier, and it alfo makes a greater impref- 
fion upon other cavalry oppofed to it} provided they exe- 
cute their order with great quicknefs. This cavalry or 
huffars, which are pofted fidewife, fhould not quit their 
polt, but wait the fuccefs of the attack. If the enemy is 
repulfed, they mut then fall upon his flanks, and by a brifk 
and vigorous charge endeavour to involve the fecond line in 
the confufion of the firft; they will be followed by part of 
the wing of cavalry that is vi€torious, in order to give a 
greater force to the attack of the fecond line, taking as 
much care as poffible not to leave any body of cavalry upon 
the wing of in‘antry that is in a condition of proteéting it. 
After thefe two lines of cavalry have been broken and pur- 
fued, half of the vidtorious line fhould remam in order of 
battle; and; by a motion to the right from the left, take 
the enemy’s infantry: in flank, at the fame time that it is 
attacked in head by the ‘infantry of the army. ‘The fecond 
line fhould then move into the place of the firft, in order 
to be near enough to affift it in cafe the enemy’s infantry 
fhould ftand its ground firmly ; but it is probable, that be- 
ing deprived of its cavalry, it will neither have the fame 
firmmefs, nor the fame {pinit, 2s if it was fwoported, efpeci- 
ally when it is attacked on every fide. 

The cavalry and the huffars who purfue the beaten wing 
fhould not expoie themfelves too much, or break their order 
in the purfuit, for fear the enemy’s h:ffars which are behind 
fhould fall upon and beat them by attacking them on all 


fides; which may very probably happen, if they do not 


A 


R. 


take care to keep in order of battle ; which fhould at leaft O! enfive 
be attended to by the cavalry. After the huffars have Dur- Operations. 


{ued the enemy’s cavalry fo long as to entirely diforder 
them, they fhould return and take their tormer pofts, in 
order to march from thence to whatever place they may be 
ferviceable. Although it may appear fomethine hard to 
make the huffars return, there is nothing fo dificult but 
what may be accomplifhed, when order and difcipline are 
firmly eftablifled, and when an officer has the art of making 
himfelf obeyed. 

At the battle of Canne, the Carthaginian cavalry, fupe- 
rior to that of the Romans, having broke through them, 
one part continued the purfuit, and the other fell upon the 
rear and the flanks of their infantry ; at the fame time the 
Carthaginian infantry charged that of the Romans in all 
parts, which decided the vi€tory. ‘l’hus Hannibal owed 
his victory partly to his fwoeriority in cavalry, and to his 
attack upon the flanks. The Numidians, who were upon 
the right wing of the Carthaginian army, and who. fought 
nearly in the fame manner as the huflars, performed on this 
occation the fame fervice as the huflars would certainly. do 
in the difpofition now before us ; fo true it is, that infantry, 
deftitute of its cavalry, hath no longer the fame firmnefs, 
nor the fame {pirit; and if it is alfo attacked in head by 
infantry, it cannot avoid being beat. ‘The principal atten- 
tion of a general, feys M. de Montecuculi, ought to be to 
fecure the flanks ; experience having taught, that when the 
winzs of cavalry are broke, the infantry is eafily furrounded, 
an¢ hath no longer the means, nor even the courage, of de~ 
fending itfelf. ‘I'he reader may fee the piinciples he lays 
down upon that fubjeét. It is feen by the example of the 
battle of Cannz; what ufe the cavalry ought to be put to, 
particularly in an open country where it can ealily ac. 
What advantage may not be expeéted from it, when an 
army of Romans, 80,000 {trong in infantry, and 6009 horfe, 
was overcome by the Carthaginians, weaker by the half in 
infantry, but which derived its principal ftrength from 
10,000 cavalry, all. veterans, and well ditciplined. 

But if the wing of cavalry is beat, it ought to retreat 
with as much order as poffible. ‘The cavalry, or huffars, 
that are pofted fidewife, fhould always continue in the fame 
place ; there is no reafon to fear that the enemy will ad- 
vance brifkly to the purfuit; becaufe he will be taken in 
flank by the body that is potted fidewife; a circumflance 
which ought not only to abate the eagernefs of the con. 
querors, but alfo animate the conquered. By this man- 
ner of acting they gain time to pafs through the intervals 
of the fecond line, and to rally in the rear of it, which they 
can perform with the greater eafe, as they are neither pur- 
fued nor molefted, at leaft bat very flightly. 

In order to prevent the inconveniences that may arife if 
the huffars in charging the firft line of the enemy in flank 
are charged by the fecond, it is neceffary to detach inftantly 
from the relerve a body of dragoons fufficient to fill un 
the intervals of the huffars, which will form a full line with: 
out taking up more ground: this can be fo much better ef: 
fected, as there would be no ground on the other fide of the 
troops who are pofted fidewife, and that, béfides, thefe 
troops would be at too great a diftance from the main body 
of the army. ; 

Again, without caufing them to fill up the intervals of 
the huffars, they miay be placed in a fecond line behind 
them; and when the haffars attack the flank of the ene- 
my’s wing, the dragoons will take their place, in order 
to keep back the enemy’s fecond line. “This method hath 
the tame effect, and is performed with lefs difficulty. It 
is almoft evident, that the fecond line will not dae ad- 
vance to protect the firft for fear of being charged in flank 
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Offerfive by the dragoons, but that on the contrary it will be obliged 
Operations. +9 retreat. 


R. Part 
the village at the fifth attack, which determined the fate of Offenfiy 
the battle. i Operatio 


This difpofition, the performarite of which appears very 
difficult, is not in reality fo, if the general: hath taken the 
neceflary meafures, and if his troops are well difciplined, 
and know how to move with order and exattnefs. Even 
when this motion is not performed with all the exaéinefs 
poflible, it can never be dangerous, becaufe the front of the 
two lines will not be deftroyed, and becaufe it is alfo made 
upon the rear; and that if the dragoons and huflars are at- 
tacked and beat in marching up, their defeat cannot be any 
way prejudicial to the main body of the army. 

When the field of battle isin an open country, all the 
troops generally come down, efpecially when there is no 
obftacle to prevent them. On thefe occafions, it is requifite 
that the difpofition of the troops fhould be ftrong in every 
part ; there fhould always be a referve, whether of infantry 
or dragoons, in order to be ready to affift the troops which 
have fuffered. 

If it is pofible, in an open country, to find any hollow 
to fupport the right, and a village to fupport the left, the 
general fhould make choice of that, ftuation, fuppofing his 
intention is to accept, and not offer battle. If he defigns 
to give battle, it would be unneceflary to take this pofition, 
becaufe he muft quit it in order to attack the enemy : but 
if circumftances ‘require his accepting it, he muft feize this 
poft, and place infantry and cannon in the village, and fta- 
tion other infantry in the rear to fupport that which is in 
the village. 

As to the difpofition for the order of battle, efpecially 
for the front of the line, it muft be regulated by the ground, 
by the difpofition the enemy has taken, by the troops that 
can moft eafily aét, and by thofe that the enemy can oppofe 
to them. 

Lf the enemy has pitched upon a field of battle, and the 


general would attack him in it, he fhould keep his whole 
front employed; but fhould make his chief efforts on one 


or two parts, upon the wings, or at the centre. This was 
the method praétifed by marfhal Saxe in all his battles: 
when he accepted, battle, as he was obliged to do at Fon- 
tenoy in 1745, he was in expectation that the oppofite army 
would attack him on one fide fooner than another ; in this 
fituation the difpofitions fhould be properly regulated, the 
potts intrenched and occupied, the cannon ciftributed, and 
troops placed in the rear of each poft to fuftain thofe which 
are in it: vi€tory fhould then be expe&ed from the capa- 
city of the commanders, the firmnefs of the troops, and the 
affiftance that is properly given them. But when a general 
gives battle, he may attack either the right, the left, or 
the centre, always conforming to the fituation of the ground, 
and the field of battle which the enemy has chofen, which 
cannot be afcertained but by a thorough knowledge of the 
country. 

It is dangerous to attack the whole front of the oppofite 
army with equal vivacity, becaufe, if the attack does not 
fucceed, the troops are difheartened, and are witneffes of 
each other’s defeat. If the firft line is repulfed, the fecond 
is feldom of any great ufe; whereas, by only employing 
the whole front of the enemy, aud making a ftrong attack 
upon one or two parts, if it is f{uccefsful, the troops can take 
the enemy in flank ; and thofe which amufed his front will 
then attack him brifkly, and prevent him fending affiftance 
to the troops that are beat. If the general does not fuc- 
ceed in the firft attack, he can try it again with greater 
force, by caufing the troops of the iecond line to march 
as was done at the battle of Lafeldt fought in 1747: the 
French troops being repulfed four times, M. Saxe fent 
them a reinforcement; thefe troops being united, carried 


In a plain but inclofed country, a general can attack 
only part of an army. Antiquity turnifhes many examples 
of this. Epaminondas, at the battle of Leutra, attack- 
ed only the right of the Lacedemonian army, with a 
large column of infantry that formed his left ; caufing the 
rizht to be fupported, and making the left march, the whole ' 
army. accordiny to the opinion of the chevalier de Folard, 
wheeled, The battle of Mantinza, won by the fame ge- 
neral, is alfo of the fame nature ; with this exception, that 
it was the centre of the Lacedemonian army that was at- 
tacked. ‘Thefe examples are only propofed as what may 
poffibly happen, but which it would be dangerous to imitate 
en every occafion, and which fhould be purfued in circum- 
ftances only’ where a general expe€ts great advantage from 
them. 

As the cavalry can eafily a€ in an open country, and be 
of great affiftance to the intantry, all poffible means fhould 
be ufed to contribute to the iuccets of their attack ; they 
fhould always be fupported by troops in their rear. Cavalry 
is of great ufe, particularly where the two armies, from the 
fituation of the country, find no obftacle to prevent their. 
joining ; and if the cavalry, as M.-de Puyfegur obferves, is 
beat, ¢ven when the infantry of the fame army is victorious, 
the beft thing that can afterwards happen to it is, to retire 
in good order. 

The ground fo often varies, that even ia an open coun- 
try there are unevenneffes, thickets, morafl¢s, and hollows ; 
in each of thefe fituations the difpofitions fhould be chan- 
ged. If thefe thickets happen to be in the line of cavalry, 
and it can aét there (for if it cannot, it would be a very 
great fault to place it in them), it fhould be intermixed with 
platoons of infantry, obierving alfo not to take them from 
the main body of the army, but from the referve, in order 
not to diminifh the ftrength of the front; which fhould 
never be done on any occafton whatever, unlefs part of the 
army, either by its own or the enemy’s pofition, cannot act 
offenfively, by reafon of fome morafs, hollow, or any other 
obftacle that the enemy may have placed before him; if, 
neverthelefs, a general can take an advantageous pofition, by 
caufing thefe thickets or thefe hedges to be occupied by. 
infantry, he fhould give it the preference, to enable the cae 
varly to at with the greater facility. 

The difpofitions vary not only according to the fituation 
of the ground, but alfo.according to the general’s views. 
Some draw up the battalions without intervals, or like a 
wall; others, with {mall intervals; others leave the diftance 
of half a battalion between each ; and others, in purfuance 
of the chevalier de Folard’s method, place them in columns. 

The firft difpofition is without doubt formidable as to 
infantry ; but, as it has been already remarked, it is detec. 
tive with regard to cavalry. In the third, the interval of 
half a battalion is too wide: it would require an immenfe 
traGt of ground; befides, the battalions would not be near 
enough to have it in -their power to proteét each other. 
The fecond feems better, becaufe the front is not fo large, 
the battalions are more within reach of affifling. each other, 
and have only the diftance neceflary to prevent their mixing 
confufedly together. The fourth is undoubtedly very 
good; but can a general promife himfelf, that the foldiers 
can always march at an equal pace together, and without 
ftopping ? The fire of the column is continual, it defends 
itfelf on all fides; but its oblique fire does not do much 
execution, and there are fituations and {pots where this po 
fition in column would be faulty. When it cannot ap- 
proach the enemy, and is alfo expofed to his cannon, this 
difpofition. would be dangerous ; becaufe it is. certain that 
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five cannon plays with much greater advantage upon depth fition which is prefented to him. This firft line, by this Offenfive 
ations than upon breadth: befides, not being able to get near the difpofition, forming as many columns as there are battalions, Operations. 


enemy, there are only the head» of the columns able to fire, 
and the reft remains ina¢tive, expofed to the cannon. ‘The 
pofition of the celumn is therefore only very good, when it 
can get up to the enemy and charge him. 

‘The marfhal de Puyiégur afferts, that an army in an open 
country, formed in two lines, the firft of which is without 
intervals, ought of courfe te beat an army that is formed 
with intervals. 

The reafon he gives for it is plaufible: it being certain, 
that a full line keeps itfelf much clofer in marching; and 
that, charging the firft line of the army that has intervals, 
it ought to have broke through-it before the fecond line, 
which is 150 toifes or 300 paces behind, can have time to 
come up to its afliflance ; which might very well happen, 
and examples of it may alfo be cited. But could not there 
be another difpofition oppofed to this diipofition in wall, 
keeping the neceffary intervals, not only capable of refifting 
it, but alfo flronger, whether by the pofition and arrange 
ment o' troops, or by the ready affiftance they can give each 
other, without being confufed in their motions ? 

Let two armies be fuppofed in a plain country, without 
{upport to the wings of either fide, or without any obftacle 
that may prevent their cetting up to each other. The 
enemy’s army, 2s hath already been faid, isin two lines ; the 
firft of which is formed in wall, both infantry and cavalry ; 
the fecond is formed with large intérvals, and a body of hul- 
fars in the rear. The army to be oppofed to it is of equal 
force, and confifts of 40 battalions and 54 {quadrons, caval- 
ry, huffars, and dragoons. The following feems to be near- 
ly the manner in which it ought to act againft the enemy, 
who is fuppofed to be drawn up in wall. 

‘Che firit line of infantry compofed of 1¢ battalions, has 
the ciftance of three toifes between each battalion, and the 
diltance of half a battalion between each brigade, eizht 
{quadrons on the rizht, and as many on the left, with their 
proper intervals: 15 battalions in the fecond line, 200 paces 
diftent trom the firft, feven {quadrons on the right, and the 
hike number on the left, in the rear of the intervals of thofe 
of the firft line, fupporting the infantry of the fecond; to 
battalions in referve in two columns, one of which in the 
rear of the fquadrons on the right of the fecond line, and 
the other of the fame force pofted in the fame manner on 
the left; 12 {quadrons of dragoons in the rear of the fe- 
cond line, half on the right, half onthe left ; and 42 {qua- 
drons of cavalry, or huflars if there is not cavalry, in the 
rear of thofe of the firft line. 

By this diipofition, the army appears to be ranged in 
two lines, with a referve, and will leave no room for the 
enemy to doubt of the motions it may make in marching: 
this difpofition will undoubtedly have. that effect, and does 
not appear very formidable ; but as foon as the two armies 
begin to move forward, the fecond line of infantry muft ad- 
vance as unperceived as poffible, forming itfelt in columns 
by battalions, each of which, with its head to a battalion of 
the firft line, will form as many {’s. The 40 battalions in 
referve, which form two columns of five battalions. each, will 
march and fill np the fpace on the right and left, between 
the infantry and cavalry. ‘The cavalry, or huffars, which 
are in the rear of the firft line, one by a motion to the 
right, the other by a motion to the left, will poft themfelves. 
fidewife, at :oo paces from the wings of the army ;. the 
dragoons muft poft themfelves in the rear of them in a fe- 
cond line. ‘This will be performed. much eafier marching, 
becaufe it is not complicated; it is alfo. performed in. the 
rear, and the front of the firft line is not put into dif- 
order; and confequently, the enemy will not perceive it 
foon enough to change his polition, and oppofe the difpo- 


of courfe ought to break through the enemy’s army, which 
is in wall, but not above tour deep, becaufe the impreffion 
of a column ought to be much ftronger than that of a bat- 
talion four or fix deep. See Plate DX XI. 
Suppoling the wings of each T to give way, the batta- 
lions which penetrate there will find themfelves between 
two columns hedged in with bayonets; the to battalions 
in referve, which, according to this difpofition, ought 
to join the right and the left of the infantry, fhould of 
courfe feparate the two wings of the infantry, which are on 
the outfide of the difpofition in columns. Four battalions 
fhould remain in purfuit of them, and the two laft take the 
line in flank,-at the fame time that it is attacked in head. 
*The cavalry fhould charge the line which is in wall with 
great vigour; and the fecond line fhould follow it very clofe, 
but in good order: the cavalry, or huffars, which are polt- 
ed fidewife, will attack it in flank, and the dragoons muft 
remain in their poft, in order to keep back the enemy’s fe- 
cond line. A 
Whatever difpofitions are made in the drawing up of am 
army, they fhould always have fome obje&t. A general 
fhould forefee all that may be done by the enemy, whofe 
difpofition he fhould always tuppofe to be a good one, and 
to which he fhould oppofe one at leafl as ftrong, and always- 
better it poflible ; he fhould particularly conceal from him 


the motions he intends making, or -dilguife them from hime 


in fuch a manner, that he fhall not have time to oppofe 


them, or at leaft not readily enough: neither fhould a general: 


be fo near as to give the enemy an opportunicy of dilcover- 
ing and profiting by the method he intends following. 

The difpotition of an army in wallis good; but’ in gene- 
ral only fo with refpect to infantry, becaufe that body 
aéting by itfelf requires but very little ground to retreat, 
or prefent itfelf to the enemy, or to make a motion to the 
right or to the left. 
and even hurtful for cavalry, unlefs there is a moral certain- 
ty of its getting theebetter: but as, with regard to war, a 
moral certainty would be a real prefumption, this difpofition 
of cavalry in wall would be dangerous, becaufe it may be 
broke. If that which is oppoied to it marches up to it re- 
folutely without confufion, and without being afraid of that 
mats of cavalry, and charges it the firft, {word in hand, how 
can it retire in order if it is broke, being as much ftraitened 
in its retreat as in its ditpofition? All the fquadrons filling 
up the ground, it will neither be able to make any evolution, 
or to aét; and if it retreats through the large intervals of 
the fecond line, it will carry it away with it in its flight; 
were there even fix lines behind it, they would all be carried 


But this fame difpofition is defective,. 


away,-the fecond by the firft, the third by the fecond, and: 


fo on with the others, 


It is true that it may give the firft charge, and confe-- 
quently make thofe {quadrons which have ‘intervals give: 


way ; but as thefe laft have more ground to aé on,. they, 


can retreat with greater eafe than thofe who have none, by: 


paffing through the intervals of the fecond line, which is 
not to be done by a line that hath no. intervah They can 
rally in the rear, while the fecond will charge. the line that 
is without interval, and which is already difunited by its 
firft attack ; even when. thefe two lines are beaten, they can. 
retire with greater eafe, each {quadron. having ground. 
enough to aét.upon. ‘They will never be fo much diforders 
ed.as the line which has no interval, which. cannot, efcape- 
being cut in pieces if broke, or which can only. find its fatety: 
in flight.; whereas, thofe that have intervals can. retire one. 
after another, and in a foldier-like manner, fuftaining each: 
other. 
Befides, in.order to prevent the impetuofity of this cavals 
3 '¥ 
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is impofible to particularife all of them. In this feSion Offers 
two armies have already been prefented in an open country, Oreratl 
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Poomenid ry in wall, it appears that nothing is to be done but to poft 
pe svon*- huffars, if there is not a fufficiency of horfe, behind the fqua- 


~ drons of the firft line, who, when the two armies begin to 
move forward in order to charge, will place themfelves on 
the right and the left fidewife, 100 paces diftant from the 
. firft lines of cavalry : by this pofttion, they will be able to 
take the enémy’s line in flank, whenever it comes to attack 
the cavalry. Ifa part of this line perceiving this motion, 
divides into two, one part to attack the line that has inter- 
vals, and the other the huflars, it is fo much ftrength loft ; 
confequently, the line with proper intervals has fewer troops 
to fight, and. may expect to break them by giving the firft 
charge. If the huffars fhould be beat, it is of no great con- 
fequence, the defeat of thofe troops never deciding the fuc- 


cels of the battle: it is the body of the army the enemy, 


muft break, and not two reyiments of huflars, which retreat 
with great eafe from before cavalry, and rally and return to 
the attack as readily as they retired. But if, inftead of 
huffars, cavalry can be pofted there, the enemy’s line, which 
is divided into two, will find itfelf obliged to fight upon 


equal terms: the certainty of fuccefs depends upon the 


quicknefs with which the enemy is attacked ; and the more 
{, as he will be obliged to make a motion in the prefence 
of troops already polted and ready to charge. If this line 
without intervals advances, without fhowing any attention 
to the huffars, in order to charge the cavalry, the huflars, 
at leaft a great part of them, ought to fall upon the flanks ; 
and the dragoons, which are in the rear of them in referve, 
fhould take their place, to keep back the enemy’s fecond 
line, and to prevent the huffars from being taken in the rear. 

Thefe two difpofitions aré ideal. A general {eldom 
choofes to fight upon a fpot where the wings are void of 
fupport ; and prevents the enemy, as much as poffible, from 
getting poffeffion of an advantageous poft, or at leaft does 
not attack him when he cannot prevent him doing it, efpe- 


cially if the ground which he occupies is everywhere ex- 
pofed; there are, neverthelefs, circumftances where a gene- 
ral is obliged to fight, although not in a pof flrong by fitu- 


ation. By the two difpoftions juft now deferibed, the 
order which would be moft proper to be preferved for co- 
vering the wings, which may be expofed by the fituation 
of the ground, has been endeavoured to be fhown ; it has 
been feen of what confeguence it is for a general to know, 
and to fecure all the heights, wioraffes, hollows, and every 
obftacle he may meet with. On occafions fo important, a 
general fhould take the fame precautions that he would ufe 
under the cannon of a place, if he found heights that over: 
looked the works ; in which cafe he would not fail of con- 
itruGiing others more advanced, to prevent the enemy from 
getting there, and retarding their approaches. 

If the duke of Savoy, at the battle of Marfaille, gained 
in 1698 by the French army, commanded by M. de Catinat, 
had been poffeffed of the heights of Piofaca, the two wings 
‘of that prince’s army would have been fupported ; inftead 
of which, his left wing was expofed. M. de Catmat, pro- 
fiting fiom this fault, extended his rizht to the foot of thofe 
heights, of which he poffeficd himfelf, and outitretched 
the énemy’s left : it was from thefe heights that the diforder 
in the duke of Savoy’s army commenced; it foen com- 
municated to the whole front, and got poffeffion of the 
whole army: fo true it is, that the moft trifling objec, be- 
in negleéted, changes the order of things; that the leaft 
fault becomes effential ; that confidence in the number 
and in the courage of the troops is o'ten dangerous ; and 
that having a contemptible opniion of an enemy is always 
fatal. The enemy, although inferior in troops, will foon 
attain a degree of fuperiority, 1f he has the advantage of 
ground, 

Armies can engage in fo many different pofitions, that it 


,the fummit of it. 


without any fupport to their wing ; two others have been 
potted, one of which is upon a fpot‘advantageoufly fituated, 
its two wings covered ; the other hath only its right wing 
fupported, and its left expofed. It has been endeavoured 
to give to that, whole left wing is unfupported, the greateR 
ftrenth in its whole front that is poffible, and by the dif 
pofition of the left wing it is both {trong and fecure ; but 
there are fuch a variety of {pots where two armies may meet, 
that it will fuffice to know in general the advantages they 
may derive from their fituation. ; 

Disp. ITT. A third difpofition very different from the 
two tormer is as follows. ‘The eneiny’s army is fuppoied to 
be advantageoufly pofted; it hath a hollow on its right, 
through which run the waters of an impaflable moras, form 
ing a rivulet. Its left is fupported by a large town, croffed 
by a rivulet. In the centre ig an heizht, capable of con- 
taining 12 battalions; in the front of it is a plain of’ 700 
or 8009 toifes, which extends from its left to the cavalry on 
its right. Oppofite to this cavalry the plain grows narrow- 
er, by reafon ot an height which reaches to the rivulet, and 
which the cavalry could not occupy, becaufe the enemy hath 
taken pofleffion of it during the night. The town is en- 
trenched, and filled with intantry and artillery ; 16 batta- 
lions in two lines are pofted next the town, in order to fuf- 
tain the troops that are in it. Behind the town there are 
three bridges upon the rivulet: in the front of the town, on 
the other fide of the rivulet, are pofted four battalions and 
five pieces of cannon, in order to flank the troops intending 
to attack the town: thefe four battalions are futtained 
by eight {quadrons of dragoons. ‘I'he centre of the army 
conlifts of 20 battalions in the firft line, and as many in 
the fecond; eizht of which are next to the morafs, {uftain- 
ed by fix fquadrons of dragoons; 12 fquadrons in the 
firt line, and 12 in the fecond. ‘'lhe cavalry on the right 
confifls of 11 fquadrons in the firft line, and 11 in the fe. 
cond. ‘[hirty fquadrons of huffars, diftributed half.on the 
rivht, and half on the left, arid the whole tront of the army 
lined with artillery. Plate DX XII. 

The army A, which was encamped a quarter of a league 
from the height by which it is feparated from the enemy, 
bean its march at dark ; it halted at the foot of the height, 
and {ent fome detachments of infantry to take poffeffion. of 
_ The army I made the above-mentioned 
difpolitions, becaufe the army A was too near to be able ta 
avoid a battle. ‘The army I is compofed of 78 battaliong 
and 90 fquadrons: thefe two armies are nearly of equal 
ftrength. 

The left of the army A hath a fine plain before it, ex- 
tending from the morafs to that part where the height com: 
mences. In that place are polled eight battalions in two 
columns of four battalions each, next the morafs, with 16 
Pieces of cannon between the two cohimns: there are 14 
battalions in the firft line, and 13 in the fecond; four 
battalions towards the height, and next the cavalry. Six. 
teen battalions occupy the height as far as the {mall wood ; 
four battalions occupy the other fide of the wood, and 32 
battalions upon two lines very clofe together ; 12 battalions 


behind the height next the rivulet; 12 fquadrons of horie, 


and 20 of huffats, who have orders to pafs three bridzes 
thrown over the rivulet, and attack the town with three 
columns of four battalions each, fuftained by the 12 fqua- 
drons of horfe, and the 20 of dragoons. In the rear of the 
cavalry upon the left, are pofted 16 fqnadrons. of dragoons 
at a little diftance, with intervals; fo that, if the enemy 
fhould attack this left and beat it, the cavalry may ealily 
retire-through the intervals of the dragoons, to give them 
the greater facility of a€ting, and turn their defeat into 

an 


a 


five amalmoft certain. victory, 


rons. 
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Fifteen fquadrona of horfe are 
potted behind the height, with their rirht toward the 
height, and their left toward the camp, in order to take the 
enemy in flank, whilft he is employed in purfuing the caval- 
ry of the left, which he has beaten, The chief objet of 


“the attack fhould be the town, although the moft difficult. 


If it is forced, the enemy will be beat without refource : 
becoufe the infantry who has driven him from that poft, 
will attack him in the rear; at the fame time that the in- 
fantry which remained on the height will come down from 
it, and join, either to attack, or at leait to emoloy the enemy 
upon the height, and by that attack prevent him from fen jing 
afliftance to the troops already driven from the town and put 
to flight : the cavalry unon the left will advance at the fame 
time to fupport the infantry, and, if nece“lary, to charze the 
enemy’s cavalry. 

The 32 battalions which are upon the height in two lines, 
will be divided into &x columns, of which four of fix bat» 
talions-will be employed in attacking the town, the lait bat- 
talion of every column excepted ; which mu remain at the 
entrance of the wood, with four columns of four battalions 
upon the left, in order to fultain the infantry attacking the 
town, and to keep back the enemy’s cavalry upon the leit. 
They will defcend from the height under the protection of 
the wood by which it is covered, and which ends at about 
400 toifes from the town. ‘Vhefe troops will be followed 
by artulery, which mutt be pofted between the columns ; 
they mutt halt on leaving the wood, and will begin by 
making a continual fire of cannon upon the town and the 
cavalry ; during this fire of the artillery, the 12 battalions 
on the other fide of the rivulet eught to attack the four 
battalions and the eight fquadrons of dragoons belonging 
to the enemy; and. when they have forced them to give 
way, they will amufe them by a conttant fire of mufguetry. 
When the artillery fhall have played long enough to have 
broken down the enemy’s entrenchments, and dettroyed the 
order of the troops, the four columns, formed of 20 bat- 
talions, will march up, and with their bayonets endeavour to 
penetrate at ome’ part; the r2 battalions on the other fade of 
the rivulet will charge at the fame time ; the two columns of 
four battalions each, as well as the fourlaft battalions belonging 
to the columns which attack the town, will remain at the en- 
trance of the wood with the artillery, in order to keen back 
the enemy’s infantry and cavalry which was next the town. 
If any one of the columns can penetrate as far as the bridge 
that is in the town, it will take pofleffion of it, as well as of 
the market-place ; the others following it will take potfef 
fion of the hedges and gardens, One column only will be 
{ufficient to fecure the banks of the rivulet, and take pof- 
feffion of the bridges. As foon as the bridges are fiee from 
the enemy, the t2 {quadrons of horfe and the 20 of huffars 
will pafs and attack every thing they find to opnofe them ; 
then the left onght to advance: the battalions which have 
remained upon the heights fhould come down from them, 
and all together attack the front of the army, whofe left 
wing is already broken and taken in flank, 

But if the enemy, after having examined the difpofition 
of the army A, imagining that the principal attack will be 
directed againit the town, infead of remaining in his firft 
difpofition, changes it entirely, and caufes a part of his fe- 
cond line of infantry to march to the town; and if he 
ftrengthens his right by the cavalry of the left (a fpot more 
favourable for cavalry than infantry ), the attack of the town 
will then become impraéticable, becaufe of the great. fuperi- 
ority of the troops defending it; therefore it would be ufe- 
lefs to perfift in it ; but his right fhould be vigoroufly and 
brifkly actacked. It is true, that it is rein‘orced by the 
cavalry from the left; but as the ground between the height 


> 
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and the eight battalions which are next the morals can con- 
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tain hut 12 fauadrons, thofe which the enemy hath drawn Vperationss 
+ nee 


fram the left can only be pafted behind the height, or in 
the third line; if they are behind the height, nothing can 
prevent their being attacked; but fuppofiny the firit line 
broken, it fhould not be too wermly purfued, for fear of fe- 
parating, and being taken in flank by the cavalry behind 
the heizht. The 16 fquadrons of dragoons which are be- 
hind, ouzht to remain in that fituation ; the 15 fquadrons 
of horfe, which are with their right to the height, and their 
left to the old camp, ought to take the place of thofe wha 
have attacked the enemy; and then the 20 battalions which 
are upon the height: will come down into the plain and 
attack the enemy’s infantry, at the fame time that the Is 
{quadrons of cavalry and the 16 of dragoons attack the ca- 
valry which is pofted behind the height. If they fucceed 
-in beatin it, or whether they do or not, if the enemy fends 
affiftance, he will weaken his left, and then the 44 battalions, 
who till this time have remained inative, may come down 
fromthe height and attack the’ town, not:{o much with:a 
defi:rn of forcing it, as to oblige the enemy not to take any 
troops from it; if no affitance is feut to the rizht wing, it 
will be undoubtedly beaten, being attacked by forces. fo 
greatly fupperior to it: the whale of the cavalry being thus 
put to flight, the molt prudent part the enemy can take is, 
to endeavour to pafs the rivulet by the three bridges. be~ 
hind the town, aud by fo doing fecure himfelf from farther 
infult : if the enemy does this, the 12 battalions, the 12 
{quadrons of horle, and the 20 ot dragoons, will retire by 
the fame road they marched up, and they will be in fecuri- 
ty as loon as they are in the wood: befides, a beaten army 
is teldom to be feared ; therefore, they may retire unmoleft- 
ed, atrd in order, 

But if it happens that the enemy, without changing his 
pofition, is not to be forced in any of thefe attacks, the 
general had better retire to the height, where there will be 
no danger of the enemy’s endeavouring to attack him: but 
it he fhould attempt the attack of the left wing of the army: 
Ay, it muft be reinforced by all the cavalry that can be em- 
ployed without caufine confution, and two brigades of in- 
fantry fhould be joined to the two which are next the mo- 
rafs. - 

Disre. TV. The fourth difoofition is fuppoled in a coun- 
try mixed with thickets and plains. he ene ny’s army 
hath its rizht to fome mountains, and its le’t to a river; in 
about a third part of the length 9f his front, there is a vile 
lage alittle behind its right. His difpofition is, four bat- 
talians and fix pieces of cannon upon an height which over- 
looks the plain, to which is alfo added the cavalry of the 
right. Behind are two paffes entrenched and guarded by 
four battalions ; upon the heights of thefe paffes there are 
four more, to prevent the enemy penetrating at the flank. 
There are eight {quadrens in the firft line, four battalions 


potted at the village, and 12 in it with cannon: 16 battalions: 


on the left of the villare, 14 fquadrons and four battalions next 
the river. ‘Phe fecond line confitts of 11 fquadrons upon the 
night, eizht battalions behind the village, in order to carry 
timely affiltanceto it, 12 battalions in the rear of the 16 of the 
firit line; 15 fquadrons and four battalions to the river. T'he 
referve confifts of 18 fquadrons of dragoons next the moun- 
tains (in order to difmount and’be within reach of affitting the 
battalions guarding the paffes), and of 24 fquadrons of huffars 
on the left next the river. An ifland is fuppofed a little in 
the front of*the firft line: in this ifland are placed two 
battalions and fix pieces of cannon. A ftone bridge is alfo 
fuppofed between the two lines, behind which is potted two 
battalions, to fupport thofe in the ifland, and to facilitate 
their retreat. -Lt feems impoffible to attack an army this 
4 rie fituated ; 
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Offenfive fituated ; all the troops are a mutual fupport to each other; 
Operations-the flanks are fecured and well guarded ; artillery is plant- 


ed along the whole front ; and the pafles are entrenched, 
and troops potted in them. 

In the front of the enemy’s army is a large plain, which 
runs from the mountains as fer as the river; but the large- 
nefs of itis broke into by fome thickets, where neverthelefs 
cavalry may aét: in order to attack this army, thus advan- 
tageoufly pofted, a difpofition mult be made, entirely dif- 
ferent from that which it 1s in. If the village, which is en- 
trenched and well furnifhed with troops and artillery, is at- 
tacked, the forcing it will be doubtful: but fuppofing it 
fhould be forced, it will not be without loling a great number 
of men ; which fhould be avoided, becaufe it 1s the duty ofa 
general to {pare the blood of his foldiers as much as poffible, 
and even, it practicable, to employ but few of his troops 
again{ft a greater number of the enemy’s. Ifthe paffes on y 
are attacked in order to take the enemy in flank, it is very 
certain. he can fend affiftance to it without weakening his 
front, having it in his power to caufe the eight battalions in 
referve behind the village to march there, and to caule the 
18 {quadrons of dragoons to difmount. If only the left 
wine next the river is attacked, it is true that attack is more 
practicable, there bein.r no obftacle or entrenchment to pre- 
vent coming up with the enemy: but ftill there is but one 
wing beaten ; and that, by falling back upon the troops in 
the village, can retreat by the mountains of which the enemy 
is mafter. There is great reafon to imagine it will be beat; 


but the general muft endeavour to reap as much profit from 
that victory as he can; it is therefore thought that, not 
to lofe the fruit of it, the enemy fhould be attacked on the 
left wing, from the centre to within about 200 toifes of the 
river, at the fame time that the entrenched paffes are attack - 
ed. During thefe two attacks, a brifk cannonade fhould 
be kept up upon the village, the infantry and cavalry upon 


the right, the infantry that is pofted in the ifland, and that 
which is next the river: by thefe two attacks the enemy’s 
front and right wing will be equally annoyed; he will not 
know where to fend afliftance, and in that ftate ef uncertain- 
ty may probably fend it to 2 part where the danger is not 
fo prefling. But fuppofe he fhould a& in the moft proper 
and prudent manner, as it fhould always be imagined he 
will, the affiftance which he will fend to that part, cannot 
be effe&ed without unturnifhing or weakening {ome other : 
if he ftrengthens the pafles and the heights with the eight 
battalions behind the village, they perhaps will not be 
forced ; but he will fearcely venture to take any troops from 
the village, in order to fend them ‘to the affiftance of.the 
front that is attacked. But if he fhould unfurnifh the vil- 
lage, it muft then be attacked, and that vigoroufly ; which 
may be the eafier done, as it hath been for fome time can- 
nonaded, and confequently the earth hath been tumbled 
down, and openings made, at leaft large enough for the in- 
fantry to enter it: this attack will not at all prevent that at 
the front from going on. ay : 

In order to execute the attack upon the enemy’s army, 
it is imagined the troops ought to be diftributed after the 
following manner: all the infantry fhould be placed in the 
firft line, excepting that of the referve, which fhould confift of 
20 battalions ; the fecond line fhould confift of the cavalry ; 
and the third fhould be formed of the dragoons and huflars. 
‘The 2c battalions on the left, forming five brigades, fhould 
remain in order of battle at the coming out of the thickets, 
with artillery diflributed between the intervals of each bri- 
gade; the 28 battalions, after makine feven brigades as 
foon as they come out of the thickets, will form in column : 
then the 24 {quadrons which are in the rear of the infantry, 
formed in column, will poft themfelves, four {quadrons in 


R. 


the intervals of each brigade, 


the feven ‘columns and the 24 [quadrons will march up to 
the enemy and attack him with their bayonets, without 
lofing time in firing. As foon as the columns have broken 
or ftagyered the enemy’s firft line, the cavalry will fall furi- 
oufly upon them, {word in hand; a part of the dragoons 
and huffars fhould follow, in order to be within diftance of 
fuftaining the troops who have attacked, or to join them- 
{elves to the cavalry who have broken in among the enemy : 
it fhould be obferved, that as foon as the hvffars are enga- 
ged an@ purluing the enemy, the cavalry fhould rally in order 
to {uitain them, or to flank the. infantry which may ftill 
make reliftance. ‘Ihe ‘brigade of intantry which fupported 
the yight, followed by the feven fquadrons, fhould attack 
the four battalions on the left ot the firft line, and the feven 
{quadrons will take them in flank ; which they can with 
the greater eafe effeét, as the cavalry hath been put to 
flight. ‘Lhe feventh column fhould, with four fquadrons, 
attack the four battalions of the fecond line, at the fame 
time that this attack is executed from the front as far as the 
river ; 16 battalions of the 20 in referve fhould attack the 
paffes, and alfo the heights; the remaining four will march 
under Cover of the mountains, fuftained by a brigade of in- 
fantry and eight fquadrons, in order to attack the cavalry 
on the right ; thus of the whole front of the enemy’s army, 
there will remain only the village that hath not been attack- 
ed, unlefs there hath been fuch a number of troops drawn 
from it, as to render the carrying of it not difficult. It is 
to be tuppofed that one of thefe attacks will fucceed ; that 
made by the columns fooner than the reft: the difpofition 
of columns intermixed with cavalry is very formidable, be- 
caufe each body is fupported without confufion : befides, it 
is to be fuppofed that a column four battalions in depth, 
and from 18 to 20 men in front, ought to break througha 
line that is only four deep, arid which being once penetrated, 
the cavalry will find no difficulty in breaking through it. 
See Plate DXXIII. 

The movement of the infantry to form itfelf in column, 
and the evolutions of the cavalry to-fill up the intervals of 
each column, ought to be performed with great quicknefs, 
and near enough to the enemy to {urprife him, but not at 
fuch a diftance as to give him time to remedy it. 

The nature of the ground, which is continually chan- 
ging, cannot be followed through all its various fhapes ; the 
author from whefe work we take this article hath therefore 
endeavoured to form his di{pofitions in thofe fituations 
which moft ordinarily occur, in order that thefe general dif- 
pofitions may be affiftant to the ideas in more particular and 
critical fituations. “Mountainous countries have not been 
mentioned, becaufe it is very rare that they prefent an op- 
portunity of coming to a general aétion: the affairs which 
happen among them are generally with regard to fome poft, 
which can never decide the fate of an army, however brifk 
they may be. The four difpofitions now mentioned are 
ideal ; and although the propriety of them may be defend- 
ed, it would be very imprudent to anfwer for their fuccefs ; 
becaufe with regard to the bufinefs of war, the whole de- 
pends upon circumftances, and the leaft accident often ren- 
ders a difpofition, feemingly the befl, the moft prejudicial 
that can be taken. A motion of the enemy’s troops ill 
conducted by their commanders, too much floth or too 
much eagernefs in the execution of ‘orders, an accidental 
word falling from the mouth either of an officer or a foldier, 
and which is always increafed when told again, may occa- 
fion the defeat of an army, however well difpofed or ad- 
vantageoufly fituated. The epithet ‘ beft’? fhould be 
given toe that general who commits the feweft faults pe 
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there 1s no man who ean Hatter himfelf with having com- 
mitted none: it is impoffible for a general to fee every thing 
himfelf, or to remedy any unforefeen acident that may hap- 
pen, if he is not affified by his general officers, who fee 
things which it is impofflible he can; they oughe not only 
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HE Petite Guerre confifts in the manceuvres of the 

Partifan in fecret marches, occupying, defending, or. 
heise pofts, reconnoitrinzg countries or the enemy, pla- 
cing of ambufcades, &c. 


Of the Qualifications of a Parties, and 
the Nature of his Corps. 


Secr. 1. 


_ Trey generally call every officer a partifan who is def- 
tined to zo at the head of a detachment, whether draught- 
ed from the body of the army, or of a party which he be- 
ongs to, and for that reafon has no other name than that of 
a partifan. 

Of all military employments, there is none bids require 


more extraordinary qualities than that of the partifan. A | 


good partifan ought to have an imagination fertile ;in pro- 
jets, fchemes, and refources ; a penetrating fpirit, capable 


“of combining: the whole circumftances of an a€tion; a heart 


intrepid againft every appearance of danger ; a fleady coun- 
tenance, always affured, and which no ligns of difquiet can 
alter; a happy memory, that can call every one by his 
name; a difpofition alert, to carry him through every thing, 
and give a foul to the whole; a pierciny rapid eye, which 
‘uiftantly catches faults or advantages, obftacles and dangers 
of fituation, of country, and every object as it pafles ; his 
fentiments ought to be fuch, as to fix the refpeét, confi- 
dence, and attachment of the whole corps. Without thefe 
cifpofitions, it is impoffible to fucceed. 

A partifan ought to fpare nothing to be affured by his 
{pies of the march, force, defigns, and pofition of the ene- 
my. As chief, he owes the example of an irreproachable 
condué& to his corps, by whiclr he will infpire refpect, love, 
zeal, and vigilance, anc gain the hearts of the whole to his 
fervice. It is extremely dangerous for fuch an officer to 


~ contraét the leaft attachment to women, wine, or riches. 


The firft makes him negleét his duty, and frequently occa- 
fions the moft ruinous treacheries : the tecond leads to dan- 
perous indifcretions, and is-fure to draw down contempt : 
the third leads to guilt, and deftroys all fentiments of ho- 
nour. ‘The partifan muft be content without the delica- 
cies-of the table, as he: may be often expofed to want 
provifion; his bed the fame with the mens, a cloak and 
itraw, never ftripping but to change linen. Nothing ani- 
mates feldiers fo much as the preience and vigilance of a 


commanding officer fharing with them the fatigues of the 


fervice : the officers follow his example ; the men are affured, 
encouraged, and content. 


A corps capable of carrying on the Petite Guerre to ad- 
vantage fhould be compofed of infantry and cavalry ; and as 
it is inconteftable that the cavalry ought to be the moft ac- 
tive 1 carrying on the Petite Guerre, it were to be wifhed 
that they were likewile the itrongeft, fo as to have 600 ca- 
walry and 402 infantry ina corps of 1000 men, making four 
‘companies of infantry and 12 troops of cavalry. 

The commanding officer fhould have the naming of the 
officers of this corps, or at leaft have liberty to reje& fuch 
as he is convinced are not qualified for. fuch fervice, as eve- 

afficer who may be ambitious to ferve in the corps, tho’ 
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to be the means of putting hie orders in execution; but 
even, in Certain circumftances, they fhould prevent ene 
and make the fame difpolitions which the general ouzht to 
make, and would certainly order, were he ie their fituation, 


Of the PETITE GUERRE. 


poffeffed of great military merit, may not have the talents 
requifite for the duties of the partifan. 

lo fupport the honour of this corps upon a folid and ree 
foectable footing, the ftriteft fubofdination mutt extend 
from the chief to all the officers, and the moft rivi@ difei- 
pline infpire vigilance, patience, bravery, and love of glory, 
to the whole corps, 


It is of the utmoft importance for the officer that com-_ 


mands, to have the chooling his men and officers whom Ite. 
knows to be fitteft for his enterprife, and thereby prevent- 
ing many difficulties, contradi€tions, and dangers, which jea- 
loufy and diftruft always occafion among ftrangers. 

No recruit for the corps of a partifan, either cavalry 
or infantry, fhould exceed 30 years of a age ; but the young- 
er they are, if they can carry arms, {o much the better for 
fuch a fervice, to which youth is particularly inclined. In 
the choice of recruits for the cavalry, it were not unworthy 


the attention of officers to prefer men. that are lovers of 


horfes, and to recruit chiefly in thofe countrjes where fuch 
are moftly to be expected. 

As for arms, the firelock and bayonet is fufficient for a 
foot foldier ; and in the corps of the partifaa, barrels of 36 
inches, asi te a long bayonet, but tu have the caliber the 
fame as that of the reft of the army, which, for the fake of 
having ammunition made up to fuit the whole, ought to be 
invariably the fame. A helmet likewife is preterable to a hat, 
as the {word is almof the only thing to be dreaded fram the 
enemy’s cavalry. Four {pades and four pick-axes fhould be 
given to each company of infantry. 

The prefent manner of equipping the light draroons is 
fo perfect, it is unneceffary to fay any thing on that head ; 
but no white horfe, ftone horfe, or mare, fhould be faltered 
in the corps of the ‘partifan, as the leaft neighing or percei- 
vable colour may make enterprifes fail. No horle fhould be 
mounted for fervice till fix years old. The fize of the light 
dragoons is very proper for the partifan ; and while they’ 
have firm ground to aét_ upon, and plenty. of forage, none 
can excel them ; but when they come among moraffes, and 
feel the feverity of want, perhaps the Hungarian huffars 
may be found more equal to the duty: poffibly, therefore, 
in forming the corps of the partifan, 200 horfe, fuch as. 
are bred in the mountains of Wales or Scotland, mounted: 
by the lizhtelt men, might be found of good fervice. 

The principal attention of an officer of cavalry fhould be, 
to fee that the men feed and drefs their horfes well. Du- 
ring the whole campaiyn they fhould have dry food only,’ 
as green weakens them. When the exigency of the fervice 
requires the horfes to be kept faddled day and night, every 
horfeman fhould feize fome moment to turn the faddle-cloth, 
which greatly coratorts a horfe, keeps him at eafe, and lefs 
apt to gall ; and care fhould be taken to keep the cloth foft, 
and clean from f{weat and duit. 


Sect. Il. Of Poffs, &c. and the diferent Works with 
which they may be fortified. 


Posts are generally fuch places as bodies of troops can 
fix in when detached from the army, to cover and fecure 


the frontiers; and upon the vigilance and rofeance of the 
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parties that are detached there, depends the fafety of the 
army, Whatever the abilities of a general may be, it is 
fearce poffible that he can have an eye to every detail that 
-ontributes to their defence ; it is fufficient if he knows that 
‘he guards are properly placed, and the line that they 
make properly eftablifhed. It is then the bufinefs of the 
particular officers who command them, to make the beft dif- 
pofition for a vigorous defence, and anfwering the views of 
the general. 

An officer who is detached to a poft, is either to relieve 
a party, or take poffeffion for the firft time. In the firft 
cafe, if the guard which he relieves happens to be entrench- 
ed, as foon as he arrives at the poft, and has taken his inftruc- 
tions from the officer who commands, he fhould prepare 
himfelf for his defence, as fhall be mentioned in that article. 
In the fecond, if an officer who is detached is to entrench 
himfelf, he muft examine if the place is advantageous for the 
execution of his projeéts, the defence of his people, and the 
fecuring a retreat. 

He muft confult, 1ft, Whether the fituation be conveni- 
ent for fending parties to difcover the enemy; whether 
to give intelligence of their fituation and march, or to Cis 
fturb and furprife them. 2d, If it has fome natural defence 
on its front or flanks, fuch as a river, rivulet, morafs, or 
{mall wood that can be eafily penetrated. 3d, If he can 
preferve his communication with the army, and if there are 
fome covered places to favour his retreat. 4th, If he can 
difcover all the approaches ; becaufe if the enemy can come 
within a fmall diftance of the poft without being feen, he 
will place himfelf under cover there, and reft while the be- 
fieged are obliged to remain continually under arms, and will 
watch the moment for making an attack. If then he finds 
hollow roads, clumps of wood, or any place where the ene- 
my can fecure himfelf in the neighbourhoed of his poft, 
he muft fll them up, or guard them with detachments of fix 
er feven men. sth, He mutt take care not to be command- 
ed by any neighbouring heights, or muft prevent the enemy 
from profiting by that advantage ; becaufe if they car take 
his foldiers in the rear, it will be impoffible for them to de- 
fend thenifelves. 6th, The extent of the work muft be pro- 
portioned to the number of men that are to defend it. Good 
fenfe and numberlefs examples prove, that too large en- 
trenchments can only be defended by confiderable bodies. 
sth, He fhould take care to have all the parts of his en- 
trenchment nearly of an equal ftrength, fo as to be able to 
make.an equal refiftance everywhere ; and, laftly, He will 
take care to full exaétly the intention of the general in poft- 
inz a guard in that plece. 

‘There are fome places fo advantazeoufly pofted by na- 
ture, that thouzh they are not fortified, they may in a 
fhort time, and with little charge, be made fo ftrong, that 
it will require es much art to befieze them as many others 
thet are perfet fortifications; fuch as iflands, peninfulas, 
and places feated on eminences of difficult accefs, or in mo- 
rafles. 

If the poft is in a level country, or upon a height.that 


‘may be furrounded, as happens almoft always to {mall de- 


tachments, they fhould conftru& a redoubt, or fmall {quare 

fort, compofed of a parapet with its banquette and ditch. 
‘The ground being chofen, you muft trace a ftraight line 

AE (fig. 1.), and raife the perpendicular BC, as directed 


in practical geometry 5 obferving to. give to each of thefe 


lines which mark the. interior fide of the parapet but two 


‘toifes, or two and a half for 30 men, four toifes for 50, and 


eight for 100; which will leave a {pace of two feet at leaft 
azainft the parapet for each man, Having traced the two 
firft lines A, B, you muft put the cord over the picquet C 
of the perpendicular B, and with the fame length trace the 

) 2 
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arch D, then put the cord over the picquet E of the line A, 
and trace the erch F. The point where the arches inter- 
fet each other, is the point to end the lines EH and 

Thefe tour lines mark the interior fide of the pa- 


CG. 
rapet. i 
‘Lhen trace four other lines at the diftance of two or 
three feet parallel to the firft, as I, L, M, N, to mark the 
fize of the banquette, which fhould be greater or lefs ac- 
cording to the number of foldiers you would place in a file. 
Then trace a third parallel fquare on the outhide of the firit,. 
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as O, P, Q, R, to mark the exterior fide of the parapet, — 


and to determine its thicknefs, which is ufually eight or nine 
feet, or 18 if it is to refift cannon, which you fhould always 
be prepared to do. 

Then trace a fourth and laft fquare STVX, to deter- 
mine the width of the ditch, which is the fame or two feet 
more than the thicknefs of the parapet ; leaving a picquet 
planted at all the angles, as likewife at the lines elready tra- 
ced, fo as not to lofe the points from whence the lines were. 
drawn. 

While you are employed with two or three men in tra- 
cing, five or fix men fhould be ordered to cut down the trees 
that are in the neighbourhood of the poft, not only to open 
the approaches, but to ferve for conflruting the intrench- 
ments. ‘I'he {malleft branches ferve to make fafcines, which 
are a fort of faggots about fix feet long, two feet thick, and 
of the fame fize all over, tied in the middle and at the two 
ends, to ferve for fupporting the earth, which would tumble 
down without that fupport. The middling branches ferve 
to make picquets proper for mixing with the tafcines, and fix- 
ing them in the ground, or one above another to raife the 
parapet. The trunks to which the large branches are left, 
ferve to increafe the ftrength of a poft, as fhall be mention- 
ed afterwards. 4 

Having traced all in the raanner directed, fix a row of 
fafcines upon the fmall fquare ILMN, to fupport the earth 
of the banquette; then fix a fecond raw upon the fquare 


ABGH, to fupport the interior fide of the parapet 3. then 


a third row on the third fquare OPQR, to fupport the ex- 
terior fide of the parapet. You fhould oblertt in the be+ 
ginning to picquet the fafcines, to leave a paffage of three 
feet PB, on the fide Icaft exnofed to the enemy, to ferve 
for an entry to the redoubt; but if this palage can be ta- 
ken in a ftraight line, it fhould he made like a mortoife, as 
you fee at Y, fig. 2. 

After having picqueted the three rows of fafcines as di- 
reCted, you muft dig the ditch AB, as in the profile, fig. 3. 
a foot diftant from the exterior fide of the parapet. ‘Lhis. 
diftance or breadth is called berme, and ferves to {upport the 
earth, or receive what falls from the parapet by the enemy’s 
cannon, ‘i'his derme is more or le{s according to the folidi- 


ty of the earth; the earth to be thrown into the intervals. 


C, D, E, marked for the parapet and banquette, taking care 
to make the men tread it well down, and obferving to leave. 
a talus or flope on the two fides of the ditch FG, more or 
lefs according to the confiftence of the earth, fo that it may 


rot tumble down. The flope F, which is on the fide of the” 


redoubt, is called the /earp ; and the oppofite flope, which; 
is next the country, 1s called the cownterfearp. ° Care muk 
be taken in picqueting the fafcines with which the parapet is. 
raifed, to bring them nearer one another by degrees in rai- 
fing it as at Ei, fo as.to leave the fame flope on each fide. 
‘The diftance DE marks. the banquette; the diftance DC 
the thicknefs of the parapet at the bottom; the diltance 
IL. the thicknefs. of the parapet at the top; MN the 
width of the ditch at bottom; AB the width of the ditch. 

at top. 
If the ground is level, the banquette of this work. muft 
ae 
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be raifed two feet; but in low places two banquettes are 
necefary, the one above the other ke fteps: but if this 
banquette is raifed on account of fome neighbouring heights 
from whence you may be taken in the rear, the parapet 
mult be raifed te fuch a height, that the enemy’s thot can 
no longer plunge down upon you. A flope mutt be left 
on the top of the parapet, as IL, fo that the foldiers may 
fee round the polt, and fire eafily towards the country 
at O. 

Though the {[quare form of a redoubt, which we have ai- 
ven the method of conftrudting, is almof the only one ufed 
in the field, yet it has its faults, which ought to make it be 
rejected, at leat for thofe pofts which ought to defend the 
environs equally. Experience fhows us, that we ought ne- 
ver to depend on the oblique firing of mufquetry, as the 
foldiers almoft always fire right forwards, as at A, fig. 4. 
and often even without taking aim. This being the cafe, 
there are large {paces oppofite to the angles of the redoubt 
at B that are not defended, and where we may fay that the 
enemy remains in fafety. The chevalier Clairac propofes 
an excellent method to prevent this inconvenience, by con- 
{tru€ting the interior edge of the parapet like the edge of a 
faw, in form of {mall redans, to hold a man or two in each 
fide, fiz. 6. which by the crofs fire takes the enemy on the 
two flanks, fo that there are no approaches but what are de- 
fended ; but the conftruétion of this redoubt is too tedious 
and complex to be executed by {mall detachments. 

‘The fame author prefers conitruéting circular redoubts as 
at C, fig. 5. becaufe all the points of the circumference be- 
ing equally difpofed, the foldier pofts himfelf indifferently 
over all; and the exterior-fpaces D which are defended, va- 
ryinz every moment, the enemy is nowhere in fafety. 

The circular redoubt, then, is the meft perfect that can 
be conftruéted: but where a road or the edge of a river, is 
to be defended, the fquare, or long, or triangular redoubt, is 
preferable, becaufe they ought to oppofe the faces of the in- 
trenchment as parallel as poflible to the places they are to 
fire at, obferving always to round the angles. 

To. trace a circular redoubt, after fixing the central point 
of the poft,let a picquet*be fixed in that point, and draw 
from it as centre the circle EE, with a length of cord in 
proportion to the number of the party, to mark the interior 


_ fide of the parapet ; then trace another within the firft, at 


the diftance already given, to mark the banquette ; then 
trace a third FF, to mark the exterior edge of the para- 
pet; then trace a fourth GG, to mark the width of the 
ditch ; which being done, picquet the fafcines, and make 
them take the bend of the circle, finifhing as in a {quare re- 
doubt. 

If an officer is pofted with a detachment on a paflage or 
before a bridge, in a defile, or oppofite toa ford, he may 


make a parapet either bending or ftraight, with a banquette 


or ditch which fhould fhut up the whole entry ; or he may 
make a redan, which is a work with two faces, and in fuch 
a fituation fhould be made with a re-entrant angle (that is, 
the angle pointing from the enemy); taking care when he 
is to guard a ford, to conilru@ it fo near the river that the 
enemy cannot have room to form after they have paffed. A 
deep ditch may be dug oppofite to the ford, into which they 
thould let the water of the river pafs; they may likewife 
make the banks fteep; throw trees acrofs, and {catter chauffe- 
traps, which are inftruments of iron with four fpikes, made 
{9 2s to have always one point ere. 

The ftrength of a redoubt or any other work may be 
augmented by blocking up the paffage that leads to it, fur. 
younding the poft with felled trees, and finking their trunks 
three or four feet deep in the earth, which maft be dug on 
purpofe, leaving a number of large branches on them, which 


A 


R, 


muft be fharpened at the ends, and the leaves taken away, 
and placed as near to one another as poffible, fo that the 
branches may mix, and taking care that, they incline towards 
the enemy. ‘T'wo or three rows may be made in this man- 
ner; but they fhould be at leaft two toifes diftant from each 
dther, that the enemy. may not burn them all at once to 
approach the entrenchments. M. Sexe in his Reverie fays, 
that redoubts are proportionably advantageous as they take 
lefg time in conftructing, and are proper {or numberlefs cir- 
cumftances, where one often may ferve to ftop an army ina 
clefe country, hinder them from troubling you on a critical 
march, or to occupy a large fpace of country when you 
have but few troops. 

There is no need to mention large works which require en: 
gineers to conftruét,and great bodies to defend them, as thefe 
have been defcribed under the article FortiricaTion ; but 
a redoubt, fuch as-A, fig. 7. may be ftrengthened by filling 


the ditch with water, by turning a rivulet, or cutting a r- 


ver or pond. If the ground is uneven, fo that the water 


cannot be put equally in all parts of the ditch, dams fhould 


be left in digzing at C ; or little traverfes of earth to forin 
banks proper for keeping the water in the upper part of the 
ditch 1D, from whence it may be let run into the lower 
KE. Thefe banks fhould have but half a foot in thicknefs 
at the height D, which fhould be raifed fharp ; but a good 
deal more mutt be left below at E, by floning the two fides 
pretty much. Dams likewife are made ot planks or boards, 
as at I; but they muft be ftrong, and fepported by large 
flakes, fo that the body of water above may not overturn 
them ; and then they are reckoned preferable to thofe that 
are of earth: but a more particular explanation of this fi- 
gure may be of ufe.—A therefore is the ground within the 
redoubt. B, The bottom of the ditch. C, 1D, E, Dam 
of earth. F, Dam of planks, boards, or fafcines. G, Up- 
per part of the redonbt conftruted of fafcines, and the 
earth dug out ef the ditch. H, The lower part of the re- 
coubt dug in the earth. I, The berme or {pace left at the 
bottom of the parapet to fupport the earth. L, The entry 
of the redoubt. M, ‘The izfide of the parapet. N, The 
upper part of the parapet. O, The banquette. P, The 
glacis. Q, Rivulet from whence water may be let into the 
ditch of the redoubt. 


Bur it is not with the works alone which have been al- 
ready mentioned that an officer may fortify a poft ; there are 


an infinity of ways to fep an enemy, to tire him, and . 


even to repulfe him, with which it is neceflary that every 
commander fhould be acquainted. 

All the fchemes for’ oppofing the enemy, of which we 
have given a detail, ferve only to add to the exterior 
ftrength of pofts ; there are others which have fome natural 
fortifications, fuch as churches, church-yards, mills, or farm- 
houfes, &c. An officer who is fent to a poft of this kind, 
which is‘ detached from other buildings, ought, before. he 
begins to work, to make the -inhabitants go out, and the 
magiftrates of the neareft place receive and lodze them. 
He fhould then entrench the houfe with a turning parapet, 
if he have people enough to defend it; but if he have only 
a few, he fhould make a breaft-work of felled trees round 
the houfe, efpecially oppofite to the angles, to prevent the 
enemy from undermining it. He mutt likewife take off the 
tiles and flates, left the enemy fhould get up by ladders, and 
crufh his people that are within. If the houle is covered with 
thatch, it fhould be pulled off and‘ burnt, as well as every 
thing combuttible that can be found in the neighbourhood, 
left the enemy make ufe of it againft the-houfe. 

Though the houle is furrounded with a parapet of felled 
trees, yet the walls fhould ‘yet, be pierced with loop-holes, 
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about a foot from the rround, fo as to difcover the enemy’s 
legs, that they may not get footing on the outfide. hele 


~V~ Joop-holes fhould be four inches wide, and three feet difant 


from one another; and a little ditch thould be made a foot 
and a half from the wall within the houfe, to place the fol- 
diers in who are to defend it. Other loop-holes fhould like- 
wile be pierced feven or eight feet from the ground, opvo- 
fite to the interftices of the lower ones, anc of the fame 
width, placing the ‘foldiers that. are to defend them upon 
tables, planks, or ladders; and taking cate to pierce a great- 
er number oppafite to the avenues, before, and at the fides 
of the’gate, and the angles of the houfe, becaule thefe are 
the places where the enemy ufually makes hts greatelt et- 
forts. If the hhoufe has an inner court, the walls fhould be 

ierced which inclofe it, fo as to fire upon the enemy aiter 
he has made himfelf matter of it. If there are feveral gates, 
they fhould all be blocked up except one, to be left for an 
entrance to the polt, which fhould be made fo as to admit 
but one man at a time. 

If there is a broad ftaircafe for going up to the firtt 
floor, it fhould be broke down, or blocked up with ftones 
or cafks filled with earth. If it is 2 winding fair, the wall 
fhould be pierced in different places with loop-holes, to fire 
upon the enemy that are already entered, keeping ladders 
for the troops defending the houfe to get up to the firft 
floor, which fhould have the boards pierced with a number 
of holes about four inches diameter, to fire down upon the 
enemy, obferving to pierce them only where there are no 
trees below, but to have a greater number over the door and 
other. weak places which the enemy can force. A poft en- 
trenched in this manner may refilt-a great while, and even 
tire out the befiegers if defended by refolute men. 

Captain d’Enfernay of a l’rench regiment, with a com- 
pany of volunteers, in the campaign of 1748, took poft in 
the church of Bevera, two miles from Ventimiglia. It is 
detached from other buildings, and he fortised it with a 
parapet and ditch full of water ; but his entrenchment was 
commanded’ by fome houfes in the village, fo that the ene- 
ry could fire down upon his party. He remedied this de- 
feé&t by covering the commanded part with a kind of blind 
made with rafters, leaning with one end on the wall of the 
church, and the other upon nofts raifed a foot higher than 
the top of the parapet, which left room to fire throu2h. 
This blind, covered with fafcines and earth, prevented the 
enemy’s fire from piercing, aud did not prevent his firing 
upon them, fo that they durft not atack him. 

This example is mentioned to fhow how to fecure a pot 
that is commanded by a height. When there is no redoubt 
or entrenchments of earth, the interior fide of the parapet 
which is commanded fhould be raifed, or a fort of penthoufe 
fhould ke made with rafters, placed perpendicularly againit 
the inner fide of the parapet, upon which planks or faicines 


"are neiled, taking care to leave room between the bottom of 


the penthoufe and the top of the parapet for the men to fire 
through. 

If an officer has not time to oppofe all the {chemes which 
have been mentioned to the enemy, when the general wants 
to make a forage, and throws infantry into the houfe to form 
a line, he fhould immediately place a couple of trees acrofs 
before the duor, pierce the boards, fhut the windows, and 
prepare for his defence, which gives time to the foragers to 
retire, and the {upporting parties to advance. 

- The fortification of villages, if they conlift of feattered 
houles, differs nothing from the fortification of a few conti- 
guous pofts, between which a communication is to be pre- 
ferved. If they confift of honfes colleéted, the commander 
muft proceed upon the principles laid down im another ar- 
ticle. See ForriFicaTion. ; 
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Seer. HI, Of going on Detachments and Secret 
Marches. 


Deracuments are particular bodies of foldiers detach. 
ed from a greater body, to guard a poit, or to goon an ¢x- 
pedition. ; " 

When an officer is ordered on a detachment, he fhould 
provide huntelt with a cord regularly divided, in cafe he has 
occafion to entrench ; and be at the parade by times, to get 
information from the brigade-major, whether he is de- 
ftined to relieve a detachment, or to occupy a poft for 
the firft time. If to relieve a party, he is only to know 
where the guide is who is to conduét him ; the guide is a 
foldier, fent by the officer who is to be relieved, as orderly- 
man to the major-general, who by having been at the poft 
before can lead a new detachment to it. 

If it is a poft that is to be occupied for the firft time, 
the officer is to afk the brigade-major for inftructions re- 
lating to its defence ; which being got, he maft infpect his 
party, and take care that every foltier is properly equip- 
ped; his frelock loaded, frefh primed, and a good flint well 
fixed ; his cartouch-box filled with cartridges ; and that he 
carries provifion for 24 hours, which is the time that de- 
tachments commonly continue, and are not allowed to go 
Care muft be taken to have fpades, pick- 


axes, hatchets, and wood-bills, one or two of each kind); 


and if any thing is wanting, to apply to the brigade-major 


for it, that they may. have every thing neceflary for en- 
trenching. 

When an officer has infpeéted his party, he ought to get 
information from his guide whether the way is broad or 
narrow, open or inclofed; if the enemy’s nofts are near ; if 
they go on patroles, or fee their parties in the day ; and, 
laftly, if he is to pafs mills, farms, manors, &c. and from 


thele informations take the neceflary precautions for his 
mareh, 

When the whole are ready to march, the advanced guard 
A: (fg. 8.), which fhould confit of cayalry only, fhould fet 


out. Itis furprifing that all the authors who have written 
on this part of the art of war, have neglected to fhow fuf- 
ficient attention to fo effential a point ; the greateft part are 
filent, and the ret paffing flivhtly over the different duties 
of this corps, are content that it fhould be compofed. of in- 
tantry ; thouzh, on the leait reflection, in the molt ordipary 
cafes of a fecret marcli, reafon muft determine that none but 
cavalry ought to be placed there, whether it be to ftop paf- 
fengers who. may difcover your route, or fuddenly to attack 
an advanced guard of the enemy whom they meet face to 
tace, or to harafs their corps, in order to gain time for 
your own to form: itis mconteltable, that for all thefe pur- 
poles, cavalry has greatly the advantage of infantry; whe 
are by no means capable-of running here and there to feize 
paflengers, or-of pouring fuddenly on an advanced guard of 
the enemy ; or of refilling their cavalry a moment in cafe of 
a fudden rencounter, when they muft expec to be thrown 
down and trod under the horfes feet, and the corps attacked 
before the commanding oflicer has had a moment to prepare 
for his detence. 

As examples. ferve beft to illuftrate opimons that have 
been féldom declared, the fpirited behaviour of Cornet 
Naugle of the 15th regiment of light dragoons merits our 
particular notice, and will ferve as a proof of the great ad- 
vantage of having the advanced guard of cavalry. In the 
campaign of 1761, when the French army under the com- 
mand of Marfhal Brozlio and the prince of Soubife were re- 
tirins towards Hoxter, where they paffed the Weifler, 
Prince Ferdinand followed clole after them for feveyal day 4 
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and on the evening before they gained the pafe over the ri- 
ver, one of Prince’ Ferdinand’s German aid-de-camps defired 
the grenadiers and Highlanders who. were in front, to nuth 


on and take fome of the enemy’s bageace, which was a 
é re) 


little way before them and but weakly guarded. They were 
immediately formed, and marched in a hurry over a plain 
with a thick wood in front, which they were tald was clear, 
and had got within 400 paces of the enemy’s baggage, 
when feveral fquadrons of French dragoons rufhed fudden- 
ly out upon them trom the fkirts of the wood upon both 
flanks, and were hewinz them down without mercy, when 
Cornet Nangle with an advanced guard of 20 men coming 
up the hill, got fight of the attack, and inftantly rufhing 
on, charged the French cavalry, who, ftartled at the brifk- 
nefs of an attack which they were not expeCting, immedi- 
ately reined back ; when the reft of the regiment getting in 
view, came on; and attacking the French, drove them off, 
having killed and wounded a few, and taken fome prifoners. 
‘The determined bravery of this young officer with his 20 
men faved a great number of the, grenadiers and High- 
landers from being cut to pieces, and fhows what may be 
effected by the fudden attack of an advanced guard of ca- 
valry. 

An advanced guard by night fhould be of double the 
force of one by day. In an open country, it is a matter of 
indifference at what diftance they advance, provided they 
keep in view of the commanding officer, who fhould conti-, 
nually obferve them: but in covered places, and in the 
Carknefs of the night, they fhould not be more than 50 
paces diftant. 

This advanced. guard fhould have an advanced corporal 
B, with fix horfemen divided into three pairs; one in the 
centre B, the two others out of the road on the right and 
left at CC, to examine as wide as poffible, filently and at- 
tentively fearching all hollow and covered places, taking 
care that there is nobody lying on the ground, or hid in 
dry ditches, behind trees or bufhes. At the fame diftance 
ef 50 paces upon the flanks of the corps, fhould march two 
wings DD, confifting of eight or twelve horfemen, each ao 
cording to the ftrength of the corps, led by a non-commif- 
foned officer. They can harafs an enemy who may hap- 
pen to rufh fuddenly out of embufcade, and give time to 
the corps to form. Each wing to detach two men EF, 
keeping 50 paces wide from the others, and preferving the 
fame route as exaétly as the face of the country will per- 
mit. At the entrance of the wood NN, the horfemen 
fhould i{pread, and clofe azain at’ cominz out,-an7? do 
the fame at meeting any little hills, to examine them on 
both fides. When they perceive any traces of a party, they 
fhould immediately communicate it from one to another, till 
it comes to the commanding officer. 

The advanced guard ought to march flowly, and the 
commanding officer at the head of the corps fhould follow 


at the fame rate, fo that the rear of the detachment may | 


not be oblized to gallop. As the rear-guard H is only 
eftablifhed for form, there is no need of its being numerous. 
The officers and quarter-mafters fhould be careful to keep 
the men from flceping, as a horfe is eafily hurt under the 
irregular motions of a fleeping rider, which retards the march, 
The whole corps fhould be torbid to f{moke or {peak ; and 
if any one is obliged to courh or f{pit, let him cover his 
mouth fo.as to make no noife. 

When the corps is numerous,: the cavalry fhould march 
by fquadrons, the infantry by platoons, to follow alternate- 
ly, fo that each platoon of infantry FFF may march at the 
head of a {quadron of cavalry GGG ; which dilpofition will 
preferve the whole at an equal pace, and keep them readier 
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When the advanced guard perceives an ‘enemy at a di- ; 


ftance, whether it is day or night, they fhould act purfue 
them, for fear of falling ftupidly into fome ambufcade,. if it 
is not in a country that hasbeen well examined ; but if they 
meet them fuddenly face to face, 2s may happen at the en- 
trance of a hollow way I, opening obliquely upon them, 
then the advanced guard, without deliberating about their 
ftrength, fhould inftantly rufh upon them. This manceavre 
cannot fail againft infantry, and givés a great advantave 
in a rencounter with the cavalry ; bat if the advanced guard’ 
v back, they expofe the whole body to be defeated with 
them. ; : * 

When the commanding officer fees the a€tion of his ad. 
vanced guard, he will inftantly turn the infantry on the fide 
of the road moft proper to proteét them from the enemy’s. 
cavalry, and will form them quickly at the fide LLL, or on 
fome neighbouring height MM. If it is day, they ought 
to face the cavalry, ftooping down till the infant of the at- 
tack, while the firft f{quadron advances to fuftain the advan 
ced guard. If the enemy appears defirous to renew ‘the 
charge, and obftinate in difputing the paflage, he may make 
ule of a feint, and by falling back bring them oppofite to his 
infantry, who wil! have themin the flank, and by a well.pla- 
ced fire put them inftantly in diforder. His cavalry pro- 
fiting by this, muft immediately face about, and ‘all upon 
them with all poffible violence ; which cannot fail to complete’ 
their defeat. ry 

All villages; hamlets, and houfes, fhould be avoided, ef- 
pecially by night (which'is the moft common time for the 
partifan), to avoid being difcovered by the barking of dogs,. 
or being feen by peafants who can informthe enemy. You 
will fee equally how dangerous it is to keep the great roads. 
by day, or to crofs places that are too open in an enemy’s. 
country, 

If you cannot avoid paffing throtigh a villate, it fhould’ 
be done in a hurry, marching confufedly, very clofe, and &ll- 
ing up the whole breadth, by which you will conceal your 
ftrength. from the peafants ; fome officers fhould remain at: 
coming in, and in the rear, till the whole are paffed, taking 
care that no one ftops or withdraws. The fame care 
fhould be taken at every road that opens upon. yout route. 
At the approach of every place that is covered or hollow,. 
fuch as houfe, wood, gully, &c. they-fhould halt till it is well: 
examined, and continue attentive in pafling it. 

At the paffage of defiles, bridges, or fords, the advanced: 
guard fhould fop at 100 paces, and form. till the whole 
corps is paffed and in order.. The ancients employed dogs. 
to difcover the enemy in ambufcade ; but it will be well to: 
diftrult fuch {pies, and to fuffer noneAvith the corns, as there: 
is nothing more danyerous; their dilpe {ition leading them. 
to bark at meeting the leaft animal, they will furnifh the ene- 
my. with a thoufand opportunities of obferving you, before: 


-you can know where they are. 


You fhould always detain the guides that were taken at 
fetting out; but if neceffity requires another,.the quarter-- 
matter fhould go and take one without making a noife, and" 


lead him.a round-about way, that none of the peafants may. - 


difcover either your party or route. If any of the party. 
difcover paffengers. in fight of the march,.they fhould be: 
ftopped and brought to the corps, and care taken to pre. 
vent’ their efcape. : 

The party fhould never refrefh. in a village, but in a wood" 
by: day, and open country by nivht, cauling every neceflary- 
to be brought to them trom places in the neighbourhood,, 
which ought to be received from. the peafants et: a diftance;, 

fo, 
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fo that they can neither difcover the number nor quality of 


Guerre your corps. During the whole time of {topping, you fhould 


not be fprring of fentrics, and have always fix horfemen 
ready to fecure any perfon by whom youi magine you 
are perceived; when their number becomes confiderable, 
they thowld be tied together, and great care taken that none 
efcape till the ftroke is ftruck. "The officers fhould be equal- 
ly attentive that no foldier gets out of fights and if they 
mect a deferter from. the enemy, he fhould be conducted im- 
mediately to the corps, and then to the army, under the care 
of a non-commiffioned officer. 

When neceffity obliges you to ftop in the neizhbour- 
hood of fome farm or hamlet, you mutft take poffeffion of 
it, and carry off the farmer or chief of the place at going 
away, threatening to kill him and fet his houfe on fire if any 
one ftir from the place before he is releafe!. Every horfe- 
man fhould take care to have a {pare fore fhoe, and a peck 
of-cats., 

If an officer of the infantry marches a detachment to re- 
lieve a polt at a diftance, he fhould not mount his horle till 
out of Sght Of the camp, and fhould difmount on coming in 
fight of the poft; but if it is only abont a league diitant 
from the army, and near the enemy, it is better to zo on 
foot, fo as to be: lefs encumbered in cafe of engaging with 
any parties of the enemy. The men fhould not be prefled 
too much for fear of lagging in the rear, but fhould march 
clofe without ftopping, and in as many files as the roads will 
permit, keeping profound filence, that they may hear any or- 
ders that are given. 

An officer who marches at the head of a party, ought to 
keep exact order and profound filence, that they may be in 
a ftate to execute whatever he may order for their defence ; 
‘but in giving his orders, he fhould take care to do it with 
a firm and determined countenance, fo as to make the fol- 
diers think that he is fure of whatihe is about, and that no- 
thing better can be done. When the men {ee their officer 
hefitating, or varying in his orders, they imagine he does 
not know what to do; and feeing him difordered, they be- 
come fo. It is upon fuch occafions that an officer fhould 
be fteady to reftrain his party, and make them inflantly 
obey. The danger is greater on a march than in an attack. 
Here the foldiers have their arms in their hands; and, fee- 
ing the enemy before-them, are ready to engage. It is o- 
therwife on a march; they are lefs upon their guard, and 
have not their arms in readinefs : then, fays Vigetius, an at- 
tack confounds them, an ambufcade diforders them. An of- 
ficer ought therefore to take every precaution in examining, 
by his advanced guard, all places that may conceal any of 
the enemy. q 

But -as the greateft precaution ‘cannot prevent an officer 
on a march from being attacked, it is neceflary, as foon as 
he perceives the enemy, to obferve if the party is fuperior 
to his detachment ; whether it confifts of cavalry or infan- 
try, or both together. If it is cavalry, and {uperior, there 
is no. neceflity of being difcouraged; but, on the contrary, 
he fhould profit by every advantage that offers, by gliding 
into land that is furrowed, uneven, cut, and difficult or in- 
acceffible to cavalry ; or if the country is inclofed, he fhould 
}ine the hedges, and cheer up his foldiers by fome encoura- 
ging language, while he difpatclies a trufty fellow with ad- 
vice of his fituation to the general. If the enemy march up 
to him in this fituation, he muft do all that he can to fuftain 
the attack, by ordering his party not to prefs upon one ano- 
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ther, to keep up their fire, and not to difcharge their pieces 
till they are at the muzzies. | 
When you have the advantege of rocks or other obfacles 

to the acting of cavalry, continue the route as near as pof- 
fible, keeping the party clofe, and always ready to receive™ 
the enemy. If the number of the enemy’s cavalry do not 
exceed your party, you may continue your route ; and keep- 
ing your men clofe together and prepared, they will not ven- 
ture to attack you. If an officer fees no means of poffef- 
fing an advantayeous polt, or of getting to the poft he was 
detached to, he c2n do nothing better than retreat to the 
camp, along fome river or wood, to prevent being broken : 
but if he is fo clofely purfued that he cannot avoid being 
beat or taken, there is no better manceuvre to tmitate than 
that of the. Barbets (a); who fcatter themfelves, and re- 
tire from tree to tree, from rock to rock, and deftroy a par- 


. ty, who can neither beat them, nor take one of them. 


The moment of taking poffeffion of a poft is the moft 
critical that a detachment can have; officers have been fre- 
quently attacked at the very time’ they thought they had 
nothing to do but quietly take the neceflary meafures for 
remaining in faiety. 

If the party which arrives-at a polt is to relieve another, 
the officer that is to be relieved gets under arms as foon as 
his fentries give notice of the approach of the relief. The 
detachment being known, they are permitted to enter and 
occupy the poft in the room of thofe that are to depart; at 
the fame time, the corporals go to relieve the fentries, and 
the officers and ferjeants give the counter-fign, with the de- 
tail of all that is to be done at the poft by day or night. 
He ought likewife to get information from the officer he re- 
lieves, if the enemy make incurfions in the neighbourhood ; 
if their guards are diftant, whether cavalry or infantry, and 
whereabouts placed. After thefe precautions let him guard 
againft his poft being furprifed. 

The fentries being relieved, the officer that is to go out 
muft form his detachment, and return to camp with the fame 
precautions as in coming. ‘The new detachment remain un- 
der arms till the other 1s gone 50 paces : then the officer is 
to make them lay down their arms againft the parapet, put- 
ting their havre-facks againft the gun-locks, to prevent duft 
from fpoiling them, or the dew of the night from wetting 
the powder. In an open country without fortification, the 


men mutt not go to any diftance from their arms when they 


lay them down in the day, and keep. them between their 
knees when they fit round their fires in the night, with the 
locks inward, to prevent accidents. 


Sect. 1V. Of Reconnsitring. - 


Partiés ordered to reconnoitre, are to obferve the coun- 
try or the enemy ; to’ remark the routes, conveniences and 
inconyeniences of the firft; the pofition, march, or forces 
of the fecond. In either cafe, they fhould have an expert 
geographer, capable of taking plans readily: he fhould be 
the beft mounted of the whole, in cafe the enemy happen to 
{catter the efcort, that he may fave himfelf more eatily with 
his works and ideas. 

All parties that go for recomnoitring only, ought to be 
but few in number. They fhould never confift of more 
than 12 or 20 men. An officer, be his rank what it will, 
cannot decline going with fo few people under his orders ; 
the honour is amply made up by the importance of the ex- 

pedition, 
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(a) They are peafants fubje&t to the king of Sardinia, who abandom their dwellings when the enemy take pofleflion, 
and are formed into bodies to defend the Alps which are in his dominions. 
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pedition, frequently of the mo‘ intereftinz confequence, and 
the propereft to recommend the prudence, bravery, and ad- 
drefs of any officer that has the fortune to fucceed. 

Tt maft be evident that the fuccefs of fuch a commiffion 
depends upon fecrecy, and that it is impoffible to fulfil the 
intention without keeping out of fht of the enemy. Itis 
inconteftable, that a numerous party cannot glide along fo 
imperceptibly as a fmall handful of men. As thefe detach- 
ments muft finifh their courfe quickly, it is neceflary that 
they fhould confift of cavalry only ; but if they are to go 
far, they may increafe each with 30 foot, to remain ‘in am- 
bufh about half-way in a wood or covered place, with whom 
the cavalry cain leave their provifion they brought with 
them. ‘ ey 
An officer charged to reconnoitre in front, fhould take 
his in‘tru€tions in writing, and fet out at fuch time as to ar- 
rive at the place proper for beginning his obfervations at 
day break. Every time that he has occafion to ftop, the 
party fhould face toward the enemy, and fend a non-com- 
milfioned officer with two horfemen to run over the neigh- 
bouring heights, and clofely examine the environs. When 
near the enemy, avoid ftopping in a village. 

The officer, and geographer who is fuppofed to be ‘pre- 
fent, fhould remark every interefting particular: The heizhts, 
woods, ponds, moraffes, rivulets, rivers, fords, bri¢ges, roads, 
croflings, difficult and dangerous paffages, by-ways, mea- 
dows, ficlds, heaths, gullies, hills, and mountains; the di- 
ttance and ftrength of villages, hamlets, houfes, farms, and 
mills ; what fovereign the country belongs to, and what are 
its productions, 

If the enemy comes in fight, the officer fhould quickly 
affemble his party, though his reconnoitring be not finifhed, 
and let him retire to his infantry, if he placed any ; but if 
not, let him gain fome other place that he has chofen for a 
retreat. " Atter beiny refrefhed, let him go back with the 
cavalry to finifh the reconnoitring ; but if he was obliged to 
return quite to the poft, he fhould not go back till next 
cay. Mid-day is the time of being leaft incommoded, as 
detachments are lefs frequent at that hour. The command- 
ing officer ought always to avoid coming to blows, even 
though he thinks hintfelf fecure of fuccefs, unlefs he happen 
to be on his return, and near to his poft, fo that he forelees 
the grand guard, hearing the firing, cannot fail to run to 
his affiflance. If obliged to engage with a party who are 
cutting off your retreat, and that no other means is left of 
turning them, you muft rifk all without hefitating, by ruth- 
ing on, and try to fave the geographer with the fruits of 
his commiffion, efpecially if the reconnoitring was of impor- 
tance to the general of the army, and merits the facrifi- 
cing a dozen men, which they can eafily retrieve on another 
occ2fion. : 

When a party goes out to obtain news of the enemy, it 
ought to approach as near as poftible, but cautioufly: day- 
break is not the time proper for fuch a purpofe, becaule at 


that time the enemy fene their different parties and patroles. 


to make difcoveries ;_ you fhould therefore prevent them. by 
approaching in the night. You may eafily reconnoitre their 
poftion and extent by their fires, which they never extin- 
guifh at the head of the guards.and picquets;, and you may 
eafily remark if they are about to change their pofition, by 
hearing a more than ordinary noife; belides, as it is eafy to 
approach by night, you may difcover a number of things by 
the light of the fires. 

A partifan ought not to negle& to reconnoitre every. 
place round his poft for two or three leagues, or farther, if 
it 1s poffible on the fde of the enemy; and for that purpofe 
he fhould employ the method of Mr Jeney; who, during 


the campaigns that he made, often examined the enemy’s 
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pofts without approaching, in the following’ manner, which 
he recommends as infallible. 
I fuppofe myfelf, fays he, with my party at Soeft in Weft- 
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phalia A (fig. 2.), and the enemy poited at Bervick B, two DXXV. 


‘leagues from me. To know the fituation of this place with- 
out ftirring from Soeft, I take the map of the country; and 
from Soeft as centre, I draw a circle whofe circumference 
paffes half a league beyond Bervick.. I draw a circle of 
the fame fize upon a leat of paper, to make my plan as in 
fig. 2. and then place Soeft in the centre A; and I mark 
all the villages which I find in the map near the circum‘e- 


rence, upon my plan, with the diftances and bearings as they’ 


are reprefented in the map, making ufe of a pencil to mark 
the places DDD, fo as to correét the errors more eafily 
which the map may have led me to make. 

Flaving thus formed my plan, with a f{eale of two leagues 
(which is the diftance I fuppofe Bervick), I go to the bur- 
gomatter of the town of Soeft, where I caufe fome of the 
mott intelligent inhabitants to come, {peaking to them freely,. 
and openly induce them to communicate all the information. 
I have occafion for. 

The better to conceal my defigns, I begin my reconnoi- 
tring by Brokhufen, a village diftant from the enemy. I 


afk the diftance from Soeft to Brokhufen ; if they fay: it is - 


feven quarters of a league, 1 correét the diftance of my plan. 
which made it two leagues: then I inform myfelf of all that 
is to be found on the road from Soeft to Brokhufen; cha- 
pels, houfes, woods, fields, orchards, rivers, rivulets, bridges,. 
mills, &c. If they fay that at half a league from Soekt they 
pals the village ot Hinderking, I mark that place upon my 
plan. Tatk if the road from Soeft to Hinderking is croffed 
by any other road; if there is any morafs or heath; if the 
road is inclofed, paved, or ftraight; if there .is any bridge. 
to pafs, and at what diftance. I take care to mark every 
thing in my plan, forgetting nothing, even to mills, buthes,. 
gibbets, gullies, fords, and every thing that can be got 
from their informations; which will probably be perfec, 
becaufe one always knows more than another. I continue 
my queftions from Hinderkiny to Brokhufen; and advan- 
cing by little and little, obferve the'fame method on the roads 
of the other villages round, marked DDD. In this manne 
I cannot fail to acquire an entire knowledge of all the places ; 
befides, I find myfelf imperceptibly inftructed in‘the pofition 
of the enemy, by feeing the different routes by which I can 
approach moft fecretly. 

It is. plain that fuch a plan muft be very ufeful to regu- 
late fecret expeditions. It is chiefly ufeful, not to fay ne- 
ceflary, for a commander of a party, who. can give more 
ample and precife in%rutions to:his officers, by accompa- 
nying them with a copy of the routes marked out, which. 
they can confult even. in the night, if it happens to be clear 3. 
by which they will be guarded azainft being deceived by ig- 
norant or treacherous guides, which occafion the mittakes of 
fo many who go unprevided with fuch helps, 

There is fill another means to fecure 2 reconnoitring 
party ; which is, to compofe them of people who fpeak. 
the language of the enemy, and give them furtouts of the 
colour of a reziment of the enemy, and cockades the fame.. 
This fcheme may be carried fo far as to line the {urtouts. 
with the colour of another regiment of the enemy, provided 
that by turning the furtouts, they appear to be a different 
corps, and deceive. guards, fpies, and. pealants, and confound: 
their reports. 


Sect. V.. Of the Defence of Pofts. 


Wuen a partifan has taken every. precaution that prus. 
deage fuggeits jn reconnoitring a place where he would fix 
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a pol, he is to take poffeffion in the following manner. 


Cuerres ‘The infantry remain under arms in the middle of the place, 


the cavalry to patrole without, while the commanding offi- 
cer, efcorted by a dozen horfemer, goes to examine the 
environs to make his arrangements; having fent feveral 
{mall detachments before, to cover him iu tire of recon- 
noitring. . 

Having remarked the places proper for his guard, de- 
fence, and retreat, as well as the dangerous ones by which 
the enemy can make approaches fecretly to furprife him, he 
fhould choofe the moft convenient in the front of his poft 
to fix his grand guard D (fig. 1.), which muft face the 
enemy. He muft mark the heights for this guard to place 
their vedettes EEEEF, and regulate the number according 
to the exigencies of the fituation. Ina covered country 
you muft not be {paring of them, and mult reinforce every 
guard. At 50 paces. before the front of the grand guard, a 
{ubaltern or non-commiffioned officer with eight horfemen 
fhould be always ready to fet out at K, to go and reconnoi- 
tre, when the vedettes have obferved any party. 


The rand guard being fixed, you fhould form another. 


in the middle of the village, called the ordinary guard, com- 
pofed of cavalry and infantry, placing fentries at the entries 
nd vedettes all round; the laft at fuch diftance as to fee one 
another. A picquet fhould likewifle be fixed before the 
quarters of the commanding officer, which fhould be near 
the ordinary guard and the whole corps. In the day, half 
the cavalry of the picquet mutt keep their horfes bridled and 
ready to mount ; but if the enemy is near, they mutt remain 
on horfeback, the other half to unbridle till the hour of re- 
lief, 

According to the arrangement we have given for com- 
pofing the corps of a partifan, the grand guard may confift 
of a captain, a firft aod fecond lieutenant, a quarter. matter, 
two ferjeants, four corporals, a trumpeter, farrier, and 52 
private horfemen. ‘Phe ordinary guard to have cavalry 
equal to the grand guard, with a captain, a firft and fecond 
lieutenant of infantry, two ferjeants, and, 60 men, including 
four corporals, two lance-corporals, and a drummer: the 
picquet to confift of the fame namber of cavalry and infantry 
as the ordinary guard. 

If there is any dangerous place c2pable of covering the 
approaches of the enemy in the environs of the poft, and 
out of the circuit of the patroles, there fhould be a guard 
placed there, more or lefs {trong according to the import- 
ance of the place, and care fhould be taken to preferve the 
communication. '[he guards and picquets being placed, the 
“detachment that was fent out on the roads mutt be called 
in, and then go to work to lodge the party in the gardens 
that open uvon the country, and the commanding officer’s 
‘quarters; beating down hedges, filling up ditches, and le- 
velling a piece of ground large enough to draw up the whole 
corps. The horfes te be put under cover in barns conti- 
guous to the gardens; but in cafe there are no barns, they 
mzy fubititute fheds open on one fide, that the horfes may 
go out altogether in cafe of an alarm. ed 

‘The officers fhould oceupy the houfes in the neighbour- 
hood of the fheds, and one of each company remain day and 
night with the company, to prevent any of the men from 
entering the village without leave, upon ary pretence. The 
commanding officer mult acquaint the officers of his having 
chofen the place M for the rendezvous in cafe of a retreat ; 
which ought to be at fome diftance fromthe village, and 
on the fide he judges moft convenient for retiring to the 
army. At-funfet the grand guard are to return to the poft 
and join the picquet, the one half of each to mount alter- 
nately till day-break, and then the grand guard to return to 
the place they pofleffed the day before. The fentries and 
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vedettes fhould be doubled, and all the paflages faut up-with 


waggons placed in two rows, except one for fallying out at, 
in cafe of a retreat, made wide enough for the paflage of the 
patroles or the whole cavalry. 

The corporals of the ordinary guard fhould lead the re- 
lief of the vedettes every hour, fetting off together; but 
when they come to the paflage of the poft. A, they muft 
{eparate inta two parties, the one to the right to relieve 
the vedettes BBB, the other to the leit for the vedettes 
CCC; then each of them with the parties they have re- 
lieved fhould go on at their head a quarter of a league, by 
the two routes pointed out in the plan, to examine the en- 
virons, fuppoling an hour to cach. Befides this reconnoi= 
tring, the captain of the grand guard fhould fend two pa- 
troles in the night. To fill. up the intervals, they fhould 
fet one about half an hour after the corporals, and make 
the fame round. At returning to. the poft, the corporals 
to make their report to the officer of the ordinary guard ; 


the condu@tors of the patroles to the captain of the grand 


uard. 

F A little before funrife or funfet, a grand natrole detach. 
ed from the corps fhould be fent under the conduét of an 
officer to fearch the whole environs of the poft minutely, 
efpecially the dangerous places, becaufe at thefe times the 
enemy are moft likely to atterspt a iurprife. If the patroles 
difcover them, they will be in a ftate to repulfe them, or at 
leaf to harafs them till the commanding officer, upon the 
firft notice, draws up the whole cerps. ‘lhe officers fhould 
take great care to inftrut the fentries in their duty, ex. 
plaining it to them every time of their mounting, and forbid 
them to fmoke, as the leaft fire can be eafly perceived in 
the dark, and ferve to dire&t the approaches of the enemy. 
No fentry to move more than 50 paces to the right, and as 
many to the left of his poft: and let the weather be ever fo 
bad, he muft not get under cover. No one to be allowed to 
go out of the poft without leave of the commanding officer; 
and to prevent defertion or maurauding, the fentries and 
vedettes muft be charged to let no foldier pafs. 

The vedettes muft ftop all paffengers, and take them to 
the next fertry, who muft call a corporal to condu& them 
to the commanding officer. If there are a great number 


p2fling at once, the vedette at the challenge muft haften to 


{top them at 100 paces, till the officer has fent to reconnoi- 


tre them; but if he finds them to be a party of the enemy, | 


he muft fre upon them and retire. At the firft alarm, the 
grand guard and picquet ought to mount, and-each of thena 
to detach a fubaltern officer immediately at the head of the 
bef mounted horfemen, to go quickly to encounter the 
enemy. ‘Lhe réft of the grand guard and cavalry of the 
picquet to follow immediately, led by their captains to fuftain 
the firf detachments, to repulfe or keep back the enemy as 
long as it is poffible, and give time to the commanding of- 
ficer to form the whole corps. 

If the commanding officer obferves that the enemy are of 
no very extraordinary force, he mult without hefitating put 
himfelf at the head of his cavalry, and inftantly charge them, 
pouring upon them with his whole force, which is the beft 
way to fucceed; and in the mean time, the infantry fhould 
form to fuftain the cavalry. One effential cireumftance 
fhould not be forgot here, which is, that at the. going 
of the detachments of the grand guard and picquet, all the 
infantry of the picquet fhould march immediately to the 
place appointed for the rendezvous in cafe of a retreat, and 
a ftrong detachment of cavalry thould follow to occupy the 
place. If it is at the entrance of a wood or fome covered 
place which the enemy may occupy, and thereby. cut off 
your retreat, you mui prevent it by fixing the infantry of 
the picquet in the poft, to remain day and night, with a 
I lieutenant 
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lieutenatit at the head of 20 horlemen'to Clear round it. If 
the enemy is too fuperior, and appears to form an attack ‘om 
that fide, the commanding officer fhould get there before 
with all his force to oppofe them,’ till all his detachments 
join, end then regulate his retreat, as will be feen in the 
JeGtion of the Retreat. 

T'o be better fecured in a pot which you expe& to re- 
main in for fome time, and where you find that the enemy 
will not fail to difturb you, it will be proper immediately to 
employ fome of your people with the pealants, to form fome 
intrenchments in a hurry in the moft dangerous places, to 
have breaft-works of felled trees in the woods ; herfes placed 
in the fords (fee Hers); pits dug at the entries and plains 
without defence; fo that the cavalry coming full fpeed to 
charge you, may tumble in. “If there happen to be a 
bridge either in the front or on the flanks of the poft, 
as at N, by which the enemy can facilitate their approach 
or retreat, it muft be inftantly deftroyed, unlefs you find it 
may be of ufe, and néceffary to fix a good guard on it. 

To regulate the attack and defence moft advantageoully, 
you fhould take care to obferve the, places by which the 
enemy can approach, and form a plan of operations for 


cutting off, or taking in flank, the different routes which he 


can attempt. You fhould inform your officers, and not fail 
to hearken to the advice of thofe whofe talents, genius, 
and experience, render them competent judges of your de- 
figns, Thefe arrangements will be of great ufe in furpri- 
fing the enemy’s parties, who will come from time to time 
to reconnoitre the pot. If the enemy approaches in the 
wight, take care how you attack him; you cannot recon- 
noitre his force, and you ought to fuppofe that he is in- 
formed of yours. ; 

Do not fuffer any fufpected woman to approach the 
foldiers; their vifits are dangerous in debauching your 
people, and the enemy frequently employ them to difcover 
your ftrength. Let no deferter ftop in your poft; and if 


he comes in the night, keep him till day-break is near, and. 


then fend him to the army. Every party that approaches 
your poft will profefs belonging to you; but if they are not 
provided with a proper paflport from the general, or if you 
do not know any of the officers, truft neither to their word 
nor uniform. ae 

Thefe inftruGions may ferve for the corps of a partifan 


according to the propofed arrangements ; but partifans of 


lefs force muft regulate their precautions according to their 
ftrenzth; and detachments of 30, .50, or 100'men, will feek 
to poft themfelves in redoubts proportioned to their number, 
-or in mills, farms, hamlets, detached houfes, churches, church- 
ards, &c, obferving that the more a pott is extended, the 
more ‘care and fatigue it requires. 

The principal obje€& for an officer that.is detached, fays 
-Monfieur Vauban, is to forefee every ‘troublefome. event. 
The want of ‘exaGnefs, and the fmallef& relaxation in the 
fervice*of out-pofts, may have the molt fatal confequences ; 
and hiftory furnifhes a thoufand examples of camps being 


furprifed, and armies cut in pieces, by the regligence of . 


detachments that ought to have watched forstheir preferva- 
tion. 

'Uhe manner of relieving detached pofts has been men- 
tioned; but-if an officer is detached to a mill or houfe, let 
him draw up his party about 15 or 20 paces from the poft, 
and fend a ferjeant_or corporal ‘with five or fix men to 


fearch the chambers, cellars, and barns: which being done, ° 


the fentries mult be placed, the -poft taken poffeffion of, 
the arms ranged fo that every one can find his own with- 
out confufion, and the inhabitants lodged in fome other 
houfe; and then intrench himfelf according to the rules 
given. 
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If an officer is to fix in a village where it is difficult to — Petite 
examine every place where the enemy may lie in ambufh, scinigeee 


he fhonld fend for the magiftrates to come and {peak with 
him, while his party remain drawn up at the end of the vil- 
lage, that they may declare if they know whether there are 
any of the enemy’é parties, fufpeéted perfons, or concealed 


arms in the place ; which being done, the fentries are to be 


placed, and the party to take poffeffion ; putting fmall de- 


“ tachments of five or fix men, more or lefs according to the 


flrength of the party, at the avenues; and examining the 
church, or any detached houfe, to make the principal poft 
in cafe the advanced pofts are forced. The men beft ac- 
quainted with the duty fhould be planted on the moit ex- 
pofed and diftant places, fo as to fee all the approaches; and 
{ometimes in trees, that they may fee at a diftance, and re: 
main concealed from the enemy. e 

If he finds any place near him where the enemy can lie 
concealed, he fhould place a corporal with fix or feven men 
there, with orders to fall back upon his poft if attacked, or 
remain till they find themfelves difengaged. The foldiers 
of this lefler poft fhould take care to make no fires, becaufe 
it would ferve for a guide to the enemy to avoid them when 
they want to fall upon the principal poft ; but fires may be 
lighted in the places where they have no guards, to make 
the enemy think they have them every where, at the fame 
time placing foldiers in ambufh where there are none light- 
ed. This fcheme may ferve for all pofts in a level country, 
‘where two or three foldiers ftiould be kept going all night 
to ftir up the fires. 

The exterior arrangements being made, and fentries 
placed on the avenues, bridges, and fteeples, the works for 
fortifying the pof fhould be marked out, and executed by 
the workmen, and the maziftrates ordered to fend ftraw to 
the neareft houfes for lodging the foldiers, who mutt never 
abfent themfelves. The officer muft always be in readinefs 
to go where his prefence may be wanted, and make his fer- 


jeants and corporals frequently go the rounds. Monlieur . 


Vauban fays, that if an officer is to remain but four hours 
in a poft, he ought to intrench. If he is to pafs only fome 
hours in a polt, it isa good way to make a parapet of 
felled trees; or if it is in a village, to intrench a detached 
houfe. . 

The way to guard againit being furprifed, betrayed, or 
made prifoner, is to take precautions againft all that the 
enemy can undertake; and whatever diftance he may be at, 
we ought not to found our fecurity on probabilities, but 
extend them even to poffibilities.. Neither ftranger nor fol- 
dier of any other party fhould be admitted into the poft 5 
and the roll fhould be called three or four times a-day, that the 
men may not abfent themfelves: the commander fhould like- 
wife examine the fentries, to fee whether they are acquainted 
with the detail of their duty, and fhould thow them how to de- 
fend themfelves in cafeof being attacked; obferving to them, 
that if the enemy make fuch a maneeuvre, they fhould oppofe 
fuch another; if they try this {cheme, to refift with that, and 
deceive them at every ftep. He may make fome of them try 
to feale the intrenchment, to fhow the difficulty of mounting 
it ; and by exercifing them in this manner, he will prepare 
them to refift the enemy ; it will flatter their vanity, and 
give them a confidence in him. 

An hour or two before day, the men fhould be kept alert, 


fitting on the banquette near their atms; and the patroles 
fent at that time, rather than in the night, to march flowly, 


to liften attentively, and examine every place round the poft 

where a man can conceal himfelf. . 
‘It frequently happens that two armies are encamped op- 

pofite to one another, and have feveral pofts on the fame 
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' them till day, except for the paffing of the patroles. 
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ble to diftinguifh whether they are friends or enemies, they 
who firft difcover the others, fhould conceal themfelves on 
the fides of the rvad, behind buthes, or in a ditch, to exa- 
mine if they are ftrongar ;. and in that cafe to let-them pats 
m filence, and return another way to. the pott to tell what 
they have feen: but if they find them weaker, he who 
commands the patrole fhould make the fignal which is or- 
dered for the patroles of the night, which- is commonly a 
flroke or two on the cartouch-box or butt-end of the fire- 
lock, which is enfwered by an appointed number; but a 
word is the fafeft. If the patrole does not an{wer, they 
fhould advance upon them with fixed bayonets, fire upon 
them if they fee them retiring,and make them furrender. 

If detached: oppofite to the enemy, it is to be prefumed 
that you may be attacked: therefore {mall detachments 
fhould be advanced between the {entries in the night, about 
30 or 40 paces from. the poft, with their bellies on the 


ground, in thofe places where they imagine the enemy may. 


come; with orders to:thofe who command them, to make 
a foldier reconnoitre any parties that are feen, fo as not to 
con‘ound their own patroles with the enemy’s parties, and 
to retire to the poft on the firft firing. 

In. villages-there fhould be great care taken of fufpeGed 
perfons, or of the peefants revolting ; and for this purpofe, 
you fhould make the magiftrates order two peafants, the 
beft known in the place, to be put on duty with the {entries 
of the party, at the paflages left in intrenching. 'Thefe 
peafants, whom the magiftrates muft caufe to be relieved 
every two hours, fhould be charged to. recolle&: all who 
pafs out or in of the village; and both one and the other 
mutt be told, that they fhall be anfwerable for all the acci- 
dents that may happen from the treachery or negligence of 
thofe fentries who have let enemies in difguife enter the 
village. ‘ 

They mutt likewife order the foldiers who guard the in- 
trenchments, to let no peafant. approach, and-to fhut up the 
paflaze, with two trees acrofs in the night, and not to open 
They 
mut examine with iron fpits, or their {words, all carts that 
pais loaded with hay, ftraw, or cafks, or any thing that ean 
conceal men, arms, or ammunition. 

An officer cannot watch too carefully to prevent {chemes 
that may be contrived againft him; and the attempt on 
‘Brifac, in the month of November 1704, is fo much to the 
purpofe, that it ought not to be pafled in filence. ‘Phe go- 
vernor of Fribourg having formed the defign of furprifing 
Brifac, fet out in the night of the oth or roth of November, 
with 2000 men, and a great number of waggons loaded with 
arms, grenades, pitch, &c. and fome chofen foldiers: all 
thefe waggons were driven by officers difguifed like wag- 
zoners, and were covered with perches, which had hay 
placed over them, fo that they appeared like wap-gors load- 
ed with hay coming in contribution. They arrived at the 
‘new gate by eight o’clock in the morning, under the favour 


of a thick fog: three waggons entered the town, two full ~ 


of men, and one with arms, when an Irifhman, an overfeer 
of workmen, obferving 30 men near the gate, who, though 
they had the drefs, had not the manner of peafants ; afked 
them what they were, and why they did not go to work 
Iike other people? Upon their not anfwering, and appear- 
ing confounded, he ftruck fome of them with his cane; 
upon which the difguifed officers run to the arms which 
were in ‘the waggon next them, and fired 15 or 20 fhot at 
him within half a dozen paces, without wounding him. 'Uhe 
Lrifkman leaped into the ditch, where they likewile fired fe- 
veral ufelefs fhot at him, while he called To arms, to arms, 
with all his might. 

Ait this noife, the guards of the half-moon and the gate 
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run to arms, and would have pulled up the draw-bridge, 


R.. 


but were prevented by the waggons' which the enemy had 
placed upon it. The officers and foldiers. who were in the 
wagyons, rufhed ovt with their arms, and. having joined the 
reft, attacked the guard commanded by a captain of grena- 
diers; but being repulfed, and five of them killed, the reft 
were dilmayed, and fled ‘cither into the town, or out into 
the country, ‘(he captain of the guard made the firft gate, 
which was a grate, to-be fhut, acrofs which the enemy, who 
were upon the bridge, fired at all who appeared; and has 
ving left the half of his guard; he mounted the rampart 
with the other half, and continued firing upon the enemy. 
A lieutenant who commanded 12 men of the advanced guard, 
was attacked at the fame time by an officer who prefented 
a piltol. to his breaft ; but {natching it from him, he fired it 
at him, and killed him: this lieutenant defended himfelf to 
the end of the action ;. but having received feveral wounds, 
he died that day. : 

Upon hearing the noife of the furprife, the commanding 
officer of the place diftributed his garrifon to their proper 
pofts: and having made every difpofition neceflary for his 
defence, the enemy. faw that their defign had failed, and re- 
tired in diforder, leaving a number of waggons behind them, 
and more than 40 foldiers who were ‘killed or wounded, 
Such was the enterprife on Brifac, which failed by a trifling 
accident. 

This example, and many others which might be cited, 
fhow that an officer who commands in a poft cannot be too 
much on his guard: to prevent his falling into the fnares 
which the enemy prepare for him, as the feizing of a pott, 
of however little importance it may feem, may be attended 
with the maft troublefome conlequences. 

In an enemy’s country, the inhabitants are always ready 
to revolt and betray; therefore the commanding officer ought 
to take one or two of the magiftrates children, or three or 
four of the motft confiderable families of the village, and 
keep them in the principal poft as a pledge of the fidelity 
of the inhabitants. ‘I'he children (to whom they {hould 
take care to do no manner of hurt) fhould-only be kept half 
a day each, and changed for fome others. The command- 
ing officer fhould forbid the inhabitants to affemble in ta- 
verns or public walks, or any place whatever; and caufe 
thefe orders to be fixed-up at the door of the church. If 


they are feen to ftop and converfe at coming out of church, * 
y oO > 


or im the market-place, let the patroles oblige them to 
retire. The tavern-keepers and all the inhabitants mui 
be forbid to receive any ftranger without acquainting the 
commanding officer. None to be permitted to ftir abroad 
after retreat beating, an pain of being killed by the fentries 
who fee them, or ftopped end éondu@ed to dungeons by 
the patreles; who ought to march flowly, ftop from time 
to time to hearken if they hear any. noife, go over all the 
quarters. that. are marked out to them, and give an account 
of every thing that they have difcovered that can caufe any 
alarm in the poft. 

{f fire breaks out anywhere, or the inhabitants quarrel 
among themfelves, an officer fhould take care how he fends 
a party to their affiftance, becaufe thefeeare frequently {nares 
of the enemy to divide the ftrength of a. detachment on 
purpofe to attack them; he fhould therefore ring the alarm 
bell, make all the different poits get under arms, and order 
thofe who command them, to make the foldiers remain arm- 
ed againft the parapet, fo as to obferve what pafies without 
the village. ‘The foldiers of the principal pot fhould like. 
wife get under arms, and the officer detach four or five mea 
with a ferjeant or corporal to part the fray, or fet the inha- 
bitants toework in extinguifhing the fire. 

Ae all the ‘neceflary precautions for the fafety of a poe 
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are too many to have them: exeented by giving them ver- 
bally, the commanding officer fhould give his orders in wri- 
‘ting, and have them fixed up in all the leffer pofts. 
thing to which officers who are detached to a village fhould 
pive particular attention, is, not to vex the inhabitants by 
making them furnifh too much: whatever they are allowed 
by the general to exat &, fuch as firing, forage, candle, &ce. 
for the guards, fhould be demanded in proportion to the 
‘abilities of the ithabitants; and an officer cannet be too 
Gelicate i in preferving the character of a gentleman in order- 
ing contributions, and preferving the inhabitants from’ being 


- robbed or treated ill by the foldiers, 


It is not fufficient for the prefervation of a poft, to raife 
intrenchments, nor to take every precaution againft being 
furprifed. As the enemy mult attack with a fuperior force, 
your difpofitions muft be made in fuch a manner as not to 
confufe one another, and every one being properly placed, 
contributes to the common fafety. If it is.a redoubt, or 
other intrenchment of earth that is to be defended, feven 
or eight trees with their branches fhould be kept in referve, 
to throw into the breaches the enemy may make, and the 
parapet kept well lined with men, who ought not to fire 
till the enemy are on the glacis. They fhould be provided 


- with grenades to throw in the midit of the enemy who have 


jumped into the ditch, nay even afhes or quicklime, whofe 


burning duft cannot fail to blind the enemy, fhould be had - 


if poflible..’ If the ftrength of your detachment will admit 
of it, eight or ten foldiers fhould be placed in the ditch (on 
the oppefite fide from the enemy ), fo divided as to take the 
enemy on the flanks, who have jumped into the ditch. This 
Kind of fally, by running round upon the right and left at 
the fame time, muft aftonifh an enemy who could not dream 
of being attacked. 

If there are heights from whence the enemy can crufh 
your people with ftones, they muft be occupied with eight 
©r ten men covered with a breaft-work, to prevent the ene- 
my from poflefling them, or guard againtt them, as has been 
formerly diré@ed. 

In the defence of houfes, mills, &c. as well as regular 
fortifications, the men fhould be made acquainted with the 
different manceuvres they may employ for their defence ; 
without which they do not forefee the intentions of their 
officer, and may counteract one another by their being in 
diforder. 

The obftinate defence of a poft is the a€tion where an 
‘officer detached fingly can acquire the greateft glory ; the 
refiftance not proceeding from the number of foldiers det- 
tined to defend it, but from the talents of the officer who 
commands. . It is in him that the itrength of the intrench- 
ment lies; and if he joins to determined bravery the abili- 
‘ties neceffary on thefe occaftons, and can perfuade his fol- 
-diers that the lot the enemy prepares for them is a thou- 
fand times werfe than death, he may be faid in fome fort to 
“have rendered his poft impregnable. 

In the defence of detached buildings, there are fo many 
different retreats, that it becomes an arduous taflt to fuc- 
ceed in an attack, when brave people are to defend them. 
They have the loop-holes on the ground-floor to defend, 
when beat from the intrenchments without, and may refit 
great numbers, by retiring gradually to the different floors 
of the houfe, where they fhould have large buckets of wa- 
ter provided to throw upon the enemy, which, though it 
may appear trifling, is one of the moft difagreeable that can 
‘be oppofed to the vaffailants : for at the fame time that it 
wets their powder, arms, and clothes, it hinders them from 
feeing’ what “is doing ‘above, prevents every fcheme for fet- 
ting fire to the houfe, and may oblige them to defitt from 
‘the attack. 
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Having obferved that the defence of a pof does’ not ‘de. 
pend upon the foldiers who are dettined for that fervice, 


but upon the officer who commands, the following example : 


may ferve to confirm the Aneta and will at the fasie 
time fhow the utility of having ftones colleéted to throw 
over upon the enemy, as formerly recommended. 

In the month of September 1761, captain-leutenant A- 
lexander Campbell of the 88th regiment, with 100 mer 
under his command, was pitched on to defend the remark. 
able poft near Caffel in Hefle, called the Hercules. Mon- 


fieur Roztere, the celebrated partifan and engineer of mar- - 


fhal Broglio’s army, with 600 infantry and four {quadrons 
of cavalry, arrived in the netghbourhood of the poft the 
morning of the 22d; and having beat a parley, furrounded 
and carried off the two men who were fent out to recéive 
the meflage. After having examined them feparately, he 
caufed a detachment, under cover of his mufquetry froma 
hill that was oppofite to the principal paffage, to advance 
and mount the ftair, three men abreaft; which they did fo 
flowly and without any interruption, that the whole ftair 


of about 100 fteps was full of men, when Captain Camp. . 


‘bell (who had made an excellent difpofition for the defence 
of all the parts of his poft), having fome chofen men at 
each fide of him, waited to receive thofe who advanced firft 
upon their bayonets, and firing at the fame time, gave the 
fignal for the reft to throw over large ftones which he had 
collected and difpofed for that purpofe ; which made fuch 
havock, that Monfteur Roziere, ftartled at the unexpected 
reception, and defpairing ‘of fuccefs, wifhed to get his party 
off. Captain Campbell feeing the deftruétion of the enemy 
without a man of his being hurt, and that he could renew 
the reception as often as they chofe to repeat the attempt, 
was elated with his fuccefs, and encouraging his men, when 
he happened to move from the wall that covered him, and 
received a mufket fhot from the oppofite hill, which entered 
a little below the left temple and came out at the fame dif- 
tance below the right ; upon which he fell, and the party 
beat the chamade and furrendered. Aker two hours pof- 
feffion the French retired, carrying off the prifoners, and 
leaving Captain Campbell, whom they thought dead, to be 
faved by our troops, who foon took polfeffion again, and 
fent him to be recovered, and to difplay new merits in his 
profeffion. 

If the enemy take cannon to force the poft,-it does not 
appear how it can be refifted, unlefs the houfe is low, and 
they cannot rangg round the intrenchments, as every fhot 
can make a large opening in bad built houfes, and may 
crufh the befieged. ‘The only means then to fhun being 
mnaffacred is to capitulate, or to rufh out brifkly upon the 
enemy when they leaft expe it. The ‘firft is not refolved 


upon but when the honours of war ean be obtained, which 


is to march out with drums beating to return to the army 
with a proper efeort. But if this eapitulation cannot be 
obtained, the befieged have nothing lett confiftent with true 
bravery, but to rufh out {word in hand, and cut their 
way through the enemy. ‘I'he neceflity of conquering 
changes the brave man into the determined foldier, which 
gives him the means of -retiring to the army or fome neigh- 
bouring pott. 

Ifa poftis to-be abandoned when it can be no longer 


held, and you are going to make the fally, you fhould con= © 


tinue to fire with {pirit, taking away barricadoes from the 
door through which you are to pafs with as little noife as 
poffible. When they are affembled, the whole party fhould 
go out elote together, rufhing ite their bayonets to the 
place the officer thinks the leaft guarded. You ought never 
(fays Mr Folard) to wait for day to execute thele fallies, 
which cannot fucceed but in a dark night, by which you 
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eafily conceal from the enemy the road. you have takems: for 
which reafon you fhould not fire, but open to yourfelves a 
paflage {word in hand, left the enemy come where they hear 
the noife. 

Officers fhould be attentive to diftinguifh between the 
true and falfe attacks, and not defpair when. beat from their 
fuft intrenchments. ‘The defence of pofts is. fo ealy,, that 
it is furprifing they do not hold out longer than they com- 
monly do. ‘There wants only refolution and vigilance, ta- 
king, every advantage of the ground, and perfuading the 
foldiers that nothing but the moft manifeft bafenefs can, let 
the enemy penetrate. ‘I'he example of Cremona, furprifed 
by prince Engene in 1702, will remain a proof to polterity 
of what determined bravery can do;, and fhow, that though 
an enemy is: mafter of half the ramparts, and, part of the 
town, he js not matter of the whole. 

Prince Engene having formed the defign of furprifing 
this town, which was defended by 2 garrifon of French 
and Trifh, got fome thoufand Auftrian foldiers admitted at 
afecret paflage by a prieft. Thefe troops feized the two 
gates, and a great part of the town; the garrifon buried in 


fleep. were awaked by the affault, and obliged to fight in. 


their fhirts; but by the excellent manceuvres, of the officers, 


- and, refolute bravery of the men, they repulfed the Imperi- 


alifts from fquare to {quare, from ftreet to ftreet, and obli- 
ged Prince Eugene to abandon: the part of the town and 
ramparts of which he had been in poffeffion. 

Pofts have often refifted the firft and greateft efforts of 
the affailants, and have yielded or been abandoned to {ub- 
fequent attacks, though much lefs {pirited. How comes. 


this? It is owing to. an officer’s. not daring to. abandon his. 
oft at the fir attack: he repulfes the enemy, becaufe. if 
forced they will be put to the fword with their whole party ; 
but when the enemy comes. back, he thinks he has. nothing 
to reproach himfelf with, having defended it for fome time, 


fo retires, or furrenders. Ginga he could repulfe the ene- 
my when in good order. and quite frefh, how much more 
eafy and lels to be dreaded when they return haraffed with, 
fatigue ? 

Is not the great caufe of mifcondu& among military 
men the want of encouragement. to excite emulation? An 
officer who. is not prote€ted, who is never fure of. the leaft 
favour, neglects himfelf, and takes lefs trouble to acquire 
glory, rarely heard of, thouzh merited. by the braveft actions, 
than. to enjoy the tranquillity of an ordinary reputation. 

It is not expected that an officer who is placed in a poft 


-fhould feck to engage; but that he fhould fteadily refit 


when he is preffed, and die rather than abandon his in- 
trenchment. 

Hiftorians have been very filent about polts being well 
defended ; though the leffons to be drawn from them may 
be more generally inftruCtive, and as agreeable to read, as 
thofe left us of the beft fortified places of a ftate. We are 
aftonifhed at the account of 1¢0,0Q0' mien perifhing before 
Oftend.in 1604, and their general, the archduke Albert, 
with the ruins of his army, not making himfelf matter of 
it, till after a three years fiege: nor is our wonder lefa, to 
fee.Charles the XI1..of Sweden, in the year 1713, with 
feven or eight officers and fome domettics, defend himfelf 
in a houfe of wood near Bender againft 20,0co ‘Turks and 
Tartars. ; 

_ Several hiftorians mention the defence of this houfe be- 
caufe it was done by a crowned: head; but. brave ations, 


whoever are the authors, fhould never be buried in oblivion,, 


as they excite emulation, and are full of inflruCtion. 


Sect. VI, Of the Attack of Pofts. 


A urHovGH the taking of a poft is always difficult when, 
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- the enemy and fhare their fire. 
‘the head of each platoon, who is capable of commanding 
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you have to do with people: who know how to defend it, 
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and ftratagem. We ought never to form a fcheme for an 
attack upon fimple fpeculation, becaufe from reafoning we 
often think that things are feafible, which we find impof- 
fible in the execution. When you intend to undertake 
an. action of this kind, you ought to forma juit idea of 
it, by examining all the branches feparately, and the dit 
ferent means you can ule, fo that, by comparing them 
topether, you may fee if they coneur, and an{wer to the 
general purpofe ;, and laftly, you are to take fuch meafures 
as may ina manner render you certain of fuccefs before 
you begin, 

As it is not the pra¢tice of the atmy to choofe a parti- 
cular officer for the attack of an intrenched poit if he does 
not offer hinafelf, {o an officer fhould not embark in fuch an 
encerprife, without having examined the means of fucceed- 
ing, and being capable of fhowing the general a plan of 
what he has projected, to fee if, he will content to the exe. 
cution of it. , If the general approves the plam, he muft beg 
leave to go to reconnoitre the poit with a man or two,, that 
he may take his meafures more juilly. 

When he has been to reconnoitre, as is direGted in 2 
former fection, and has, got every neceflary information, 
he fhould go to give the general an account of his. difco- 
veries, and receive his laft-orders for the attack, for the 
foldiers of his party, and for thofe who are to march ta 
fuftain him. 

The choice.of men that are to go upon the attack of a 
poft, is fo much the more effential, as the fuccefs of the en- 
terprile depends on it. None but volunteers of determined 
bravery ought to be taken, mem who are not ftupid, and 
have no colds upon them ; becaufe he who does not attend 
td the orders of his, officers, runs on with blind ‘zeal; and 
he who coughs or fpits, may difcover the party to the ene- 
my’s fentries, and,caufe the beft concerted icheme to fail: 
As to thofe who are to fupport them, they may be taken 
according to their rank in the guard or detachment, as the 


‘general judges proper. 


‘The difpofition for an attack muft depend on the difco- 
veries that are made, fo as not to be obliged to return in 
the midft of the execution. ‘The men being chofen, they 
mutt be infpected, to fee that nothing is wanted which can 
contribute to their fuccefs; becaufe, if the poft is fortified 
with an intrenchment of earth or fafcines, the two firft 
ranks fhould be provided with fpades and pickaxes befide 
their arms’; if fraifed or pallifadoed, they mutt likewife have 
hatchets ; and if covered with mafonry, they muft have, 
ladders, 

‘Yhe men fhould be in their Hanicaaie: to: be: leis con- 
ftrained. If they propofe to make one or two true, and 


as many falfe attacks, fo many platoons mutt be formed of | 


the chofen party, as they are to make true ones, and the 
fuftaining party to make the falle attacks, fo as. to divide 
A man mutt be placed at 


them, and, if poffible, the fame who had been employed 
before to make difcoveries, as he may more eafily guide the 
divifion. ‘I'he orders which fhould be given to.thole leaders, 
are to march together to the place where they are to fepa- 
rate, and then each to go to the {por which is. appointed. 
for him, in the neighbourhood of the poft, and. wait there, 
with their bellies on the ground, for the fi, gnal to jump into 
the ditch and fcale che poft. 

If you are to be conduéted. by fpies or guides, they 
fhould be examined about, every thing that can. be. of ufe,, 
before they are employed, efpecially about the road by 
which they propofe to condu you, The reafon of. this. 
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is, becaufe we often {ee fimple people, animated with the 


muerre; hope of gain, imagine they can eafily lead a party, when 


they have only a-great deal ef good-will; but if you find 
in thofe who offer all the neceflary qualities, you muft im- 
mediately fecure them to you as muchy as poflible, by ma- 


~king them. dread the deftruGtion of their houfes, and pil- 


* laging their goods, if they lead the party into a fnare; you 


“fended by the enemy’s mufketry. 


may likewife afk their wives and childrem as pledges of their 
fidelity, and, the moment of fetting out, place them be- 
tween the corporals of the firft rank, tied with a {mall chain; 
which precaution, is the mote effential, as.traitors have often 
been known, on pretence of, condudting a party to feize a 
poft, to have led them where they have had their throats 
eut in the middle of the night, and have difappeared at the 
very moment of its execution. If you make your guides 
hope fora recompente, proportioned to their fervices on one 
fide, on the other you muft make them. fear the cruelleit 
punifhment if they betray you. t 

‘The night being the moft proper time to march to, the 
attack of a poft, you fhould fet out foon enough to be ready 
to make the attack an hour or two before day. Care mutt 
be taken that it is noc moon-light whem you propofe making 
the attack; the foldiers ought to march two and two, with 


the leaft noife-poflible, efpecially when pafling between the’ 


enemy’s fentries: you muft likewife recommend to them, 
neither to fpeak, fpit, nor fmoke. ‘The detachments mutt 
get as oppofite as poffible to the falient angles of the in- 
trenchment, as itis probable that they will be the leaft de- 
If a patrole of the ene- 
my comes while you are: on your march, or ambufhed in 
the environs, you need not be alarmed, nor make the leatt 
motion which may make the enterprife fail, but remain 
concealed, in the profoundeft filence, that the patroles may 
pafs without perceiving any thing, and afterwards purfue 
your defign. 

If the poft which you want te carry is a redoubt with a 
dry ditch and parapet of earth, your two firlt ranks muft 
have {pades and pickaxes, with their arms fluny, and, on 
the fignal being given, jump into the ditch together; be- 
caule it ought to be a general maxim in attacking a poft, 
to ftrike all at once. When the firft rank have jumped 
down, the fecond muft ftop a moment, that they may not 
fall upon the fhoulders or bayonets of the firft. ‘The two 
firft ranks, having got into the ditch, they fhould immedi- 
ately run to fap the angles of the {carp and the parapet of 
the redoubt, to facilitate the mounting of the reft ef the 


party; the leaders of each divifion fhould obferve at the _ 
fame time, that the foldiers who remain armed with their 


firelocks, and who have likewile leaped into the ditch, do 
not interrupt thofe &ho are demolifhing the {carp of the re- 
doubt, but protect them by prefenting their bayonets to the 
right and left, and be ready to repulfe any of the enemy 
that happen to be placed in the ditch. 

Ifthe parapet is fraifed, they fhould break as many 
of the fraifes. with hatchets as is neceflary to let the men 
pafs. When the breach is made, the workers fhould drop 
their working tools ; and takiny their arms from the flings, 
mount up with fixed bayonets, and rufh upon the enemy 
huzzaing. : 

When you march to attack a redoubt or fuch poft, where 
the enemy have a conneétion with more confiderable pofts, 
the commanding officer fhould charge on that fide, fo as to 
cut off the communication. People who fee themfelves 
brifkly attacked without hope of fuccour or retreat, will 
very foon beg for quarter. 

«When the {carps and parapets are of ftone, they can only 
be carried by {caling ; but you may fucceed by being brifls 


am durrounding and fuftaining the attack. An officer who: 
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ig to attack a poft of this kind, fhould: take care that. his 
ladders are rather too long than too. fhort, and to give them. 
in charge only to, the ftouteft of the detachment. T’he {ol- 
diers fhould carry thefe ladders with the left arm_pafled 
through the fecond ftep, taking care to hold them upright 
at their fides, and very thort below, that they may not difl- 
locate their fhoulders in leaping into the ditch, 


The firft ranks of each divifion provided with ladders, ° 


fhould fet out with the reft at the fignal, marching relo- 
lutely with their firelocks flung at their backs to jump tnto 
the ditch: When they are arrived, they fhould apply their 
ladders againit the parapet, obferving to place them to- 
wards the falient angles rather than the middle of the. cur- 
tain, becaufe the enemy have lefs force there. They mutt 
take care to. place their ladders. within, a foot of each. othery. 
and not to give them too much, nor too. little flope, that 
they may not be overturned or broken with the weight of 
foldiers mounting upon them, 

‘Lhe ladders. being applied, they who. have carried them, 
and they who come after, fhould mount up and rufh upon 
the enemy {word in hand. If he who goes firlt happens to 
be overturned, the next fhould take care not to. be drawn 
down by his comrade; but on the contrary, help him to 
pafs between two, ladders, and immediately mount him(elf, 
{fo as not to give the enemy time to load his piece. 

As the foldiers who mount the firft may be eafily tum- 
bled over, and their fall may caufe the attack to fail, it 
would perhaps. be right to prote¢t their breafts with the 
fore-parts of light cuirafles; becaufe if they can. penetrate,, 
the reft may eafily follow. 

The fuecefs of an, attack by, fcaling, is infallible, if they: 
mount.the four fides at: once, and take care to thower 2 
number of grenades among the enemy, efpecially when fup- 
ported by fome grenadiers and picquets,. who fhare the atten- 
tion and fire of the enemy. 

During the fiege of Caffel, under the Count de la Lippe, 
in the campaign, of 1762, a young engineer undertook to 
carry one of the outworks with a much fmaller detachment. 
than one which had been repulfed; and fucceeded with 
eale, from the ufe of grenades; which, is a proof that gre~ 
nades ought not to be neglected, either in the attack or 
defence of potts. 

Tf the ditch of a poft is filled with water, and but mid- 
dle-deep, that fhould not. hinder you from jumping into the 
ditch to, attack, in the manner that has been mentioned ; 
but if there is a greater quantity, and you cannot pafs, the 
foldiers, of each platoon fhould canry fafcines, or tazgots of 
{mall branches well bound, and made as large as: poffible, to 


‘fill up the ditch, and make a kind of ford, {fo as to get at 


the parapet, either to demolish or fcale it. 

Many ways of filling up the ditch, recommended by dif. 
ferent authors, might be mentioned; but the fafcines are 
preferable to. them all, as the foldiers can ealily carry them. 
before them, and march quicker, and make ule of them as 
a defence againft mufketry, and, reaching them.from hand 
to hand, foon make a ford. 

lf the approaches of the poft are defended by chevaux 
de frife, the firft and fecond rank.of each platoon mult 
break them down with hatchets; or with tron graplings. 
tied to ropes, they may pull them.to. them, and feparate 
them. If it is-a breaft-work of felled trees, you muft have: 
tatcines thrown againit the points, or upon the branches, 
upon which the foldiers can ealily pafs. If there are two 
or three rows, you may burn them with dry tafcines: lighted 
at one end, and thrown in the middle row. In caie or try- 
ing this lait {cheme, the foldiers muft retire to a little dif. 
tance after throwing the fafcines, that the enemy may not 
fee to fire at them by the light of the fire, but place them- 
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felves fo that they can fire upon any ‘who may attempt to 
-extinguifh it. If there are chaufle-traps, they miuft -be {wept 
‘away, by dragging a tree or two over the pround: where 
they are feattered. 
In the attack of detached buildings, you muft feize the 


~ “approaches, and ftrive-to feale-them; to get on the top, 


and crufh the people who-are below, with the tiles or flates; 
but if the enemy has uncovered the heufe, you-muit throw 
as many grenades as you can in at the windows and doors; 
‘or dry fafcines, with: lighted.faggots dipped in rofin ;°or 


~“fire-balls, to endeavour to fet fire to them, ‘and fmoke them 


“out. ifthe weather is windy, you fhould ‘profit by it to 
fet fire to the houfe, and try to fhut up the loop-holes 
awhich the enemy have pierced near the ground, with bags 
of earth, fo as to fap the corners. If you have fome can- 
non, you may fhorten the ceremony, by planting them a- 
gainft the angles.of the poft. If you have none, you may 
fuccefsfully fufpend a large beam by a rope, tothree bars 
splaced in a triange, in imitation of the Roman battering 
am: this beam pufhed violently againft the walls, will foon 
«make a breach ; but you mutt oblerve, -in fufpending it, to. 
do it in a dark night, fo that the enemy eannot prevent 
‘it by firing at the foldiers who are employed: in the work. 


If it is glorious to get out with honour on fuch an attack, 


it is no lefs fo to make it fo_as to coft but few people. 
The blood of the foldiers -is precious, and’ cannot be too 
‘much prized, and an ‘able chief will negieét no means that 
can contribute to their prefervation. - The comparing of 
4&wo examples will {how the importance of what is advanced. 

During the two fieges of Barcelona, by Monfieur de 


“Vendome in ¥697, and Monfieur de Berwick in 1713, 
~the firft of thefe generals caufed the convent of Capuchins, 
--fituated out of theplace, to be attacked {word in hand by 


feveral detachments..of infantry, and carried it in three 
hours, with the lofs of 1700 men. Marfhal Berwick cau- 
fed the fame convent to be attacked in the year 1713. 
‘They were equally intrenched, and reckoning to make him 


“pay as dear as.Monfieur de Vendome had done; but this 


general having opened a fort of trench before the convent, 
they not expecting to be attacked in form, furrendered at 
difcretion, ‘after having held it 24 hours. ‘The reader is left 


« to judge which example to follow. 


You fhould prepare for the attack of a village, or fuch 


* like poft of large extent, as has been directed in the feétion 


for detached pofts’ but as thefe fort of attacks are always 


--more difficult than others, on account of the multiplicity of 


{chemes they have. to encounter at every ftep, an officer 
fhould not march there tillhe is acquainted with the ftrength 
of the intrenchments; the fituation of the fmaller potts ; 
the obftacles to be met with in every ftreet or {quare; and 
even what terms the inhabitants are on with the foldiers of 
the garrifon. 

While the affailants have penetrated into the village, the 

-commanders of each divifion ought to take care to leave 
{mall detachments at all the churches and {quares they find ; 
to ftand firm and fuftain the main body in cafe they are re- 

.pulfed. You muft watch very carefully that the foldiers do 
not withdraw to pillaye the houfes of the inhabitants, as 
whole detachments have been driven from towns and vil- 
lages where they had penetrated, from having neglected 
this precaution. 

‘hree days after the furprife of Cremona in 1702, fome 
Germans were found in the cellars, where they had got 
drunk, and were aftonifhed when they were told that they 
muft quit thefe agreeable retreats. An officer who would 
fhun a diforder fo fatal, fhould forbid his folciers to ftir 
rom their party on pain of death; and by placing a fer- 
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jeant in the rear of each divilion, take care that no one falls 
behind. 

If you find cavalry drawn up‘in the fquares or open places, 
the affailants fhould remain’ firm ‘at'the entrance of the ftreets 
that meet there, while fome go up to the houfes that are 


at fhe corners, and fire- upon them from the windows; if’ 


this caufes any diforder among them, they fhould be char- 
ged with fixed bayonets to make them furrender. If the 
interior part-of the village is defended with cannon, you 
fhould march quickly to the place where they are, and take 
them, or nail them-up, er turn them againft the enemy or 
principal -poft of the village. 

Polybius, in his feventh book, gives an account of an 
attack full of inflru@ion for military men. The blockade 
of Sardis by Antiochus the Great, had lafted two years, 
when Lagoras of Crete, a man of extenfive knowledve in 
war, put an end to it in the following manner. He con- 
fidered that the ftrongeft places are often taken with the 
greateft eafe, from the negligence of the ‘befiezed, who, 
trufting to the natural or artificial fortifications of their 
‘town, are at no pains to guard it. He_knew likewife that 
towns are often taken at the ftrongeft places, from their be- 
ing perfuaded that the enemy will not attempt to attack 
them there. Upon thefe confiderations, though he knew 
that Sardis was looked on as.a place that could not be taken 
by affault,:and that hunger only could make them open 
their gates, yet he hoped to fucceed. ‘The greatnefs of the 
difficulties only increafed his zeal to contrive a means of 
carrying the town. 

Having perceived that a part of the wall which joined 
the citadel to the town was not guarded, he formed the de- 


Part If 
Petite 
Guerre 


fign of furprifing it at that place: he obferved that this > 


wall was built on the top of a rock which was extremely 
high and fteep, at the foot of which, as into an abyfs, the 
people of the town threw down the carcafles of their dead 
horfes and other beafts of burden at which place. great 
numbers of vulturesand other carnivorous birds affembled daily 
to feed ; and after having filled themfelves, they never fail- 
ed to reft upon the top of the rock or wall, which :made 
our Cretan imagine that this place was neglected, and with- 
out any guard upon it. 

On this thought, he went to the place at night, and ex- 
amined with care how he could approach it, and where he 
ought to place his ladders. Having found a proper place 


for his purpofe, he acquainted the king with his difcovery 


and defign ; and the king, delighted with the proje@, advi- 
fed Lagoras to purfue it, and granted him ’tawo other officers 
whom he afked for, and who appeared to him to have all the 
neceflary qualities for affifting him in his fcheme. 

The three having confulted togethér, they only waited 
one night, at the end of which there was no moon ; which 
being come, they chofe 15 of the itoute% and braveft men 
of the army to carry the ladders, to feale the walls, and 
run the fame rifk that they did. ‘hey likewife took 30 
others to place in ambufh in the ditch, and to affift thofe 
who {caled the wall to break dewn a gate into which they 
were to enter. The king was to make 2000 men follow 
them, and favour the.enterprife by marching the reft of the 
army to the oppofite fide of the town. Every thing being 
prepared for the-execution, Lagoras-and his people ap- 
proached foftly with their ladders; and having fcaled the 
rock, they.came to the gate which .was near them, and ha- 
ving broke it, let in the 2000 men, whe cut-the throats of 
all Pity met, and fet fire to the houfes, fo that the town 
was pillaged and ruined in an inftant. 

Young officers who read this account, ought to refle& on 
this:attack. /The attention of Lagoras, who went himfelf 
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petite — to'examine: the places’ proper for fixing the ledders; his to file the bars of a grate which fhut up the entry of an Sypasi 
ecrre- | difcernment inthe choice of the officers and foldiers who aqueduct through which the water pafled into the town, [UCte 


were to fupport him ; and the harmony of the whole means 
that were employed on the occafion, afford very excellent 
leflons for any officer who-may attempt fuch an attack. - 


Sect. VIL. Of Surprifes and Stratagems for feizing 


Ot So 


At the environs that have any relation'to the-place the 
enemy occupies, muft be-known; on what f&de lie the 
avenues, morefles,. rivers, bridges,: heights,: woods, and all 
covered places that are in the neighbourhood, without which 
it is {carce poffible to regulate approaches prudently. It 
is equally neceffary to know nearly the number and kind of 
troops with ‘which he poffefles the poit, that you may not 
attack him with infufficient force. It is likewife neceflary 
to know if the enemy is careful or remifs in carrying on his 
duty. The knowledge of thefe circumftances contributes 
infinitely to form a projeét of furprife well, and to condu& 
the whole-expertly. 

fs to the manner of furprifing a pokt, it is impoffible to 
eftablifh certain rules on the fubject; becaufe, among a 
thoufand means which chance offers, there are rarely two 
alike. It muff, however, be obferved, that there are ftra- 
tagems with which it is impoffible to fucceed without a pro- 
per force to fuftain them. A town or village, for example, 
where we are introduced by a fecret correfpondence, can- 
not be carried unlels we be well feconded.. The only means 
of managing the furprife of pofts, well, is to divide your 
force initantly, to feize the caftle, church, church-yard, or 
public fqueres, It has been faid, that troops fo divided can 
act but weakly, and run a rifk of being defeated feparately. 
Eut by making as many detachments as the enemy has 
pofts, in the dilmay caufed by furprife, it is eafy to earry 
thefe pofts before they who defend them have time to dif- 
pute them or even look round them. The enemy. being 
hkewife obliged to divide, and not knowing what fide to 
prefer, there is almoft a moral certainty, that, flupified with 
the noife which they hear all: round, they are ready to let 
their arms drop out of their hands: befide, the horrors of 
a dark night, and the dread that cannot fail to feize a party 
who are furpriled; reprefent obje&is much greater than what 
they are, fo that they imagine they have to.do with a whole 
army. 

The bad fuccefs of the affair at Cremona mentioned. in 
Seat V. makes nothing again{t this opinion. If inftead of 
flopping to make prifoners, a detachment had gone direlly: 
to the citadel, which fhould be thé way in all fuch agions, 
it would have been impoffble for. thefe brave officers who 
drove out tlie Imperialifts to have made fo glorious a de- 
fence. 

M. de Schower did otherwife when he furprifed Benevar 
in Spain in 1708, and did not fail. He learnt that the 
Spamards negleéted the guard of an old caftle which was at 
the entrance of: the place; and marching in the night he 
took it, and detached {everal parties to attack the town. 
Surprifed with fnch a vikt, they fought for fafety in flight, 
and ran to take fhelter in the citadel, but were {carcely en- 
tered when they were made prifoners. ‘I"he enemy did not 
think of the attack being beun where they. were frongeit; 
but it 1s the beft way, as itis to be prefumed they have 
divided their forces to be able to defend every where. 

M. Menard, in his hiftory of Nifmes, gives an account of 
the furprife of that town, which merits our attention. Ni- 
cholas Calviere, called Captain St Cofme, having refolved to 
make himfelf mafter of this place, engaged a miller whofe 
mill was fituated within the walls, at the fide of the gate, 


and to receive 1¢0 men armed into his mill, while a con- 
‘fiderable‘body of cavalry and infantry fhould arrive from dif 


ferent places to fuftain the enterprife. 
The day for the execution of his proje& being fixed for 
the 16th of November 1569, and proper orders given for 


the rendezvous of the troops, St Cofme came out of the mill - 


with his party at three o’clock in the morning, and advan- 
cing to the guard at the gate, put them to the fword, and. 
opening the gate let in 200 horfemen, with: each a foot 
foldier behind him. 'Thefe troops having entered the towns 
formed feveral detachments immediately :. one of which went 
to block up the citadel ; while the reft, {cattering over the 
fquares of the place, and foundims their trumpets, inftantly- 
made themfelves mafters of the town. 

There area number ‘of cireumftances. mentioned in this 
furprife, which convey a great deal of -uleful inftru@ion. 
Captain St Cofme knew how to profit by the negligence of 
the governor, who omitted to guard the entrance of the 
aqueduct: to make a proper choice of cavalry for advancing 
fo readily with the infantry from different quarters; the 
jultnels of the orders given the .trodps, which brought them 
15 leagues from Niimes at the hour and place appointed for 
the rendezvous ;° the precaution with which he invefted the 
citadel, to.prevent his having to do with the garrifon in 
the flreets ; his attention in dividing his-treops into the 
different quarters of the town, and-making them found their 
trumpets, that the inhabitants might imagine they were very: 
numerous. 

But the active corps of the partifan, without trailing: to 
the ftratagems that others have fucceeded by, muft find 
other refources than thofe againft which!people are fo pres 
pared now-a-days ; and as the: furprifing of the enemy is 
the great bufinels of the partifan in carrying on the Petite 
Guerre, he muft- fee what can be effefted. by his hardinefs 
and activity. 

Lhe expedient which appears to be the moft proper for 
an officer who has 400 infantry under his command, and is 
certain that the garrifon is only 200. (for furprifes fhould be 
always attempted with a double force), is to choofe very 
bad weather ; the flrong winds, for example, and fogs im 
winter; or the Rorms and tempefts in fummer, when, after ex- 
ceffive heats, violent winds rife fuddenly, and agitate the air. 

When you have meditated fuch a fcheme, then is the time 
to put a part of your infantry in covered waggons, which 
fhould be kept ready for the purpofe. The whole party 


ought to be provided with dog-fkin covers- for their bun 


locks and cartouch-boxes, to take off readily when there is 


. occafion ; and the reft-ot the infantry to be mounted behind 


part of the.cavalry. Both parties to aflemble at fome place 
a league diftant from that which you would furprife, and 
there to ftop ;. when, if you {ee the bad weather diffipating,, 
you muft retire till another occafion. If you renew it ten. 
times, you need not defpair; a ftrong place deferves this 
trouble, and fuccels will.overpay. every fatigue. 


But onthe contrary, if the ftorm forms, and the wind-- 


increafes, dire&t your approaches in fuch.a manner, that you. 
may always have the wind on your back.; becaule if you- 
have it in your. face, the enemy’s.fentries can look forward: 
and difcover you; and likewife if it is in your face, your 
horfes cannot be made. to advance without a great deal of 
trouble. ‘T’hefe. precautions being taken, you advance more, 
quickly as the ftorm increafes, the horfes and waggons ga. 
ing with great {peed before the wind, You: need be in no- 
unealinefs about the enemy’s fentries {eeing you, or hearing 
the noife of your march; becaufe the feverity of the weather 
obliges them to. enter their boxes, and. turn their backs. ta 
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the wind, to fave their eyes from the duft and fharpnefs of 
the air. r 

At 300 paces from the place, the foot and part of the 
cavalry fhould difmount and fix their bayonets, the reft of 
the cavalry to remain with the waggons near fome trees or 
houfes, the waggons turned for.a retreat. Divide your 
infantry into five detachments, and inftantly run at a 
great rate, keeping your men as clofe as poffible, and 
pefling the barrier and gates, feize all the {entries and 
the yard without fring or making the leaft noife, 
which may be executed with an extreme quicknefs, to be 
acquired by pratice. While the firft detachment feizes the 
gate and all the fentries of its environs, the reft muft run 
rapidly into the town. One muft go quickly to feize the 
main guard ; another to feize the governor or commanding 
officer; the fourth, which fhould be the ftrongeft, fhouid fly to 
the caferns or mens barracks, to feize their arms; the fifth to 
remain in the ftreet near the gate for a corps de referve. 

Every detachment muft be conduéted by prifoners made 
at entering ; and orders fent with all fpeed, to caufe half 
the cavalry to advance and patrole the ftrects, as the infan- 
try get forward. i 

As this kind of furprife can fucceed only under favour 
of a ftorm, which rarely continues any time, it is evident 
that the march and execution muft be conduted with in- 
expreffible {wiftnels, and the orders be perfe&tly underftood. 
It istrue, that rain is inconvenient for the infantry, whofe 
feet flip on clay-ground; but they muft do their beft, and 
frequently it is found that the roads which are moft ufed are 
not therefore the moft flippery. eos 

If it happens that-you are perceived in taking’ poffeffion 
of the gate, and they take the alarm, you muft quickly 
divide your party into two wings, mounting them on the 
rampart, the one to the right, the other to the left ; and 
feizing the loaded canron, turn them upon the town; and 
at thesfame time fummon the garrifon to furrender. If 
you happen to fail, and are obliged to retire, you do not rifl 
much, as they will not care to moleft your retreat. 

There may be areluGtance in attempting fuch a furprife ; 
it may appear to be hazardous and rafh, and a conduct too 
nice not to defpair of fuccefs: but Mr Jeney fays that ex- 
perience convinces him of the validity of the means propo- 
fed, and relates what happened to him upon two occafions, 
to prove that the cold eaft winds or ftorms are the moft pro- 
per times for attempting furprifes. 

Being at the head of 30 huflars, fays he, ard willing to 
fhun a ftorm which was gathering behind us, I putfhed*to 
get toa place which was well fortified and occupied by a 
numerous garrifon: the wind was ftrong, and I paffed the 
barriere and all the gates with my horfes, which made a 
‘great noife, without any fentry either feeing or hearing ; 
and though I called to the firft guard to declare myfelf, no 
one perceived me. I crofled the whole town without feeing 
a foul in the flreet ; and hurrying to an inn in the other 
fuburbs, I went out at the gallop, and faw only the fentry 
at the laft barriere, to whom I anfwered without our com- 
prehending one another; neverthelefs the rain had not be- 
gun to fall; but the wind was violent. I experienced the 
fame during the winter, when the eaft wind was very proper 
to facilitate the furprife of a fortified town or poit. On 
Chriftmas night 1757, I paffed through the country of Ha- 
nover with 80 horfe between two guards of the enemy with- 
out heing perceived. I marched over the middle of a plain 
when the night was clear, with a violent eaft wind, which 
prevented any fentry from turning his head to look at me, 
and I went quietly to carry off horfes in the rear of their 
army. The following night at my return, [ paffed two 
different -pofts of our army; the one guarded by a party 
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of huffars, the other by a regiment of dragoona, without be- Petit 
Guerg 


ing feen but by one fentry in the middle ot the dragoon poft, 
who durft not challenge, becaufe it was no longer time, ha- 
ving pafled the firft guards. 

You may likewife take the advantage of bad weather to 
{cale all forts of pofts furrounded with walls, as towns, ab. 
beys, caftles, &c. to do which, you muft approach in the 
dark, and feize the moment of a great fquall, or when a 
cold eaft wind obliges the garrifon to take fhelter from the 
rigour of the feafon: then there is no one upon the ramparts, 
and the fentries turn their back to the wind, or remain in 
their bexes, while your people are warm with marching, and 
animated with the hopes of fuccefs.. You need not be ap- 
prehenfive of the enemy feeing you if you advance on the 
fide next the wind to place your ladders, becaufe the fen- 
tries will cover their faces, and bend down their heads to 
fave them from cold. 

The time of a thick fog is not lefs favourable for approach- 
ing and forcing an intrenched poft. When the fog is low, 
the.infantry fhould creep on all fours, the better ta conceal 
them from the enemy’s fentries. Thefe fort of furprifes are 
the leaft dangerous, you rua {carcely any rifk; but if you 
caufe fome falfe attacks, the garrifon will not fail to run to 
arms, and fometimes make you pay dear for failing. 

When you would furprife the enemy in a village, farm, 
monattery, or fome place detached from the army, you fhould 
divide your party in two bodies, each compofed of cavalry and 
infantry ; the one to take the enemy in the rear, the other 
in frorit, taking care to caufe fome waggons to follow, 
which may carry off the wounded in cafe of need. You muft 
calculate exaly the time it will take the firft detachment to 
go round the enemy. ‘The two commanders fhould agree 
on a word for rallying, and the time of making the attack, 
which fhould be in the night, efpecially if the poft is fo 
diftant from the army that they can receive no affiftance ; 
for in that cafe the time is favourable till day-break. "i'hey 
muft regulate their departure according to the diftance 


they have to go; and the detachment which goes round, 


the enemy, ought to take no more infantry than can be car- 
ried behirfd the horfemen. ‘This detachment having got 
round, fhould form about a quarter of a league from the 
poit, and 150 paces out of the road. 

When the other detachment has arrived within a quarter 
of a league of the poft, your cavalry fhould form out of the 
road with the waggons and drums near them, who are not 
to advance till ten minutes ‘after the departure of the in- 
fantry, who muft advance towards the fires of the enemy, 
ftooping as much as poflible. ‘They muft take care to con- 
ceal themfelves from patroles, as has been directed; and 
when they fee them pafled or entered the poit, the infantry 
muft hurry on to gain the village, and clear the entry by 
which the cavalry muft pafs, in cafe it has been barricadoe4 
with waggons. You muft run rapidly to the place where 
you fee the fires lighted, and make as many detachments as 
you fee fires, in order to furprife the whole at once. 

‘The cavalry who followed flowly, muft inftantly join to 
the noife of your arms and cries their trumpets and drums, 
advaaging with all fpeed, and leaving only a non-commif- 
fioned officer with fomne horfemen near the waggons. ‘The 
detachment, which is advanced on the other fide of the vil- 
lage to turn the enemy, on hearing the alarm, mutt imme- 
diately advance, founding trumpets, beating drums, and at- 
tacking all who’ would fave themfelves on that fide. You 
may rely on it as certain, that the enemy, feeing all his 
guards furrotnded by your infantry feattered in the village, 
and hearing the march ‘of different bodies of foot and horfe 
who arrive on all fides, will not delay to furrender, or feek 
to fave himfelf by a diforderly flight; it will Be eafy then 
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for your cavalry to fall upon the flying, and flop them. 
‘Lhe party fhould be forbid to purfue the enemy more than 
a quarter of a league in the might; but no purfuit at all 
fhould be attempted, jf it 1s in an inclofed country. The 
poft being taken, the booty and prifoners fhould be fent off 
immediately under the care of the infantry, putting the 
wounded in waggons, or on the horfes that are taken, the 
cavalry making both the front and rear-guard, and taking 
care to have the laf the ftrongeft. - 

There is no time more precious for a partifan, or that 
merits fo much attention, as that of a battle, when every 
one ig attentive to the great fring which they hear on all 
fides ; to the manceuvres of the armies that are engaging ; 
to the decifion of an affair of the greateft importance, upon 
which the fate of each depends. It is then that he can 
employ his fill to the greateft advantage ; ftrike the feve- 
reft blow that is poffible ; cawfe the ruin of the enemy ; pil- 
lage the quarters of their generals; carry off their equipages; 
defeat their guards; fet fire to their camp, and tpread an 
alarm over all, which may contribute to the defeat of an 
army. 

But meafures muft be taken to execute fo great, fo bril- 
liant a proje&t with fuccefs; and it fhould not be engaged 
in, till after having prudently regulated the defign on three 
principal circumftances, viz. the fituation of the enemy’s 
camp; the means of approaching it; and the hour of en- 
gaging. When the enemy’s camp is in the middle of a 
great plain, or on a height with an extenfive view on all 
fides, it is certain that one cannot approach without being 
feen at a diftance: and in that cafe, prudence will puta 


{top to zeal, and prevent rafhnefs from attempting impof- 
 fibilities; but when their pofition extends over a country 


covered with mountains, woods, or villages, the occafion 1s 
more favourable, and may almoft eafure fuccefs. 

It is then very advantageous for a partifan to be perfe&t- 
ly acquainted with the fituation of places that are in front 
of his army ; efpecially when he forefees that the enemy 
will fooner or later come to encamp there. What affiftance 
would it not give for the dire€tion of his project, if he 
knew how to take a plan of that part of the country which 
he prepofes to invade beforehand? Then, without the 
weak and dangerous affiftance of {pies and deferters, he cat 
by his own proper knowledge think of every means for 
executing a defign, which ought to be regulated and con- 
du&ed with impenetrable fecrecy. 

When he perceives by the motions.of the armies that they 
are on the eve of an aétion, he muft not delay to acquaint 
the general with his project. ~If he confents, he will re- 
gulate the reft, and the time of departure, according to the 
‘advices which he receives. 

As thefe fort of expeditions cannot be made but by long 
circuits, they muft take the time neceflary for the march. 
In the campaign of 1757, the duke of Richelieu caufed hie 
army to advance near Zell to attack our army ; and fent a 
partifan with too horfe to the rear of the camp the day be- 
fore, who, having made a march of 22 leagues, arrived with- 
out any accident: but the prudence of the prince ot Brunf- 
wick defeated his defign, and left himto admire his retreat ; 
neverthelets, they picked up fome ftragglers, horfes, and 
waggons. » 

Among the meafures that ought to be taken to fecure 
the blow, and ftrike it more effe€ually, it fhould not be 
forgot to diftribute cockades like the enemy’s to all the caval- 
ry; and to give a ftick of fix feet long to 20 of each de- 
tachment, with a bit of torch fixed on the end, and covered 
with a little dry {traw or hemp, to kindle inftantly. 

The whole party to fet out from the camp A (fig. 1.), 


XVI. marching under the conduct of a good guide by covered 
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ways, at a diftance from the enemy. Being come to the at: 
place C, which ought to be in the environs, and as high as SCT" 


the field of battle, the infantry fhould be concealed out of 
the road far from the fight of paflengers. This muft be 
the centre of correfpondence with the army ; the rendezvous 
of the booty; and fupport the retreat of all the cavalry, 
of which there fheuld be as many detachments formed as 
you purpofe to make attacks. We fhall {uppofe fix of a 
hundred men each, and they mutt go fecretly by particular 
routes to their refpeGtive pot E, D, F,G, H, 1. Neither 
trouble nor expence fhould be {pared to procure good guidea, 
Each detachment fhould lie in ambuth half a league, if ne- 
ceflary, from the objeé of the attack, BE KKK. 

The noiie of the mufketry of the armies to be the fignal 
for their irruption’; and then bravery, intrepicity, and 
courage, will give wings to your peonle. The fecond de- 
tachment D will glance imperceptibly between the villages, 
and fall like thunder upon the camp B; and while 80 at- 
tack all whom they meet, the other 20 fhould licht thetr 
torches at the fires that are to be found everywhere, and 
{pread the flames rapidly to the ftraw of the tents. As 
they cannot fail to have the picquet of the camp foon at their 
heels, they mutt ftrike their blow with all poflible quicknefs 
without ftopping to plunder ; being content with the glory 
of having excited a general alarm, capable of confounding 
the whole army, and contributing to the gaining of a battle, 

At the fame time that the detachment D attacks the 
camp B, the others E, F, G, H, mutt with equal violence 
attack the villases K, K, K, K, which they have in front, 
doing the fame the firft did in camp, except that they may 
plunder every thing which they can eafily carry off of the 
generals equipages, with which thefe villages are common- 
ly filled ; feizing the beft horfes, hamftringing others with 
the ftroke of a word, and fetting fire to all the places which 
contain the-enemy’s baggage. Each detachment fhouldé 
caufe feme horfemen to advance beyond the village, to ob- 
ferve the motion of the troops that will not fail to run te 
their affiftance. As foon as they perceive them, they mutt 
make their retreat as faft as poflible by the routes which the 
commanding officer has premeditated, and which are pro- 
pofed to be reprefented by the coarfer hatched lines. The 
fixth detachment I, in ambufh on the fide of the road lead- 
ing from the camp, fhould remain there, to feize all the 
enemy who think of faving themfelves by flight. 

There is no danger to be apprehended in thefe expedi» 
tions, during the critical inftant while the armies are en- 
gaged, and all the troops a great way in the front of the 
camp: you meet none but futlers, fervants, lame people, 
and fome piequet guards fcattered here and there, whom you 
may eafily defeat as they advance. 'Fhe commanding of- 
ficer ought to have an eye over all; and as foon as he per- 
ceives fome bodies of troops advancing upon him, he ought 
to retreat quickly, and at leaft gain the entrance of the 
wood in the neighbourhood of the enemy’s camp; for with- 
out fome fuch fhelter enter prifes like this can hardly be ate 
temoted. 

Hach detachment having rejoined the infantry, ‘muft 
there wait the fate of the battles fo that if it is decided 
in favour of their army, they may {peedily regain the pro- 
pereft places for harafling the enemy on his retreat. Thefe 
moments are the more favourable,. as diforder, dread, and 
noife, render all defence impraéticable. But all thefe fort 
of furprifes require places proper. to cover approaches and 
retreats, 

The great. importance of -fkill in the language of the 
enemy is apparent from the following exploit of the prince 
(now reigning duke) of Brunfwick in the campaign of 1760, 
That exellent partifan was fituated at fome diftance from 

sD Zerenbergy 


“62 
Petite 
Guerre, 


WwW 

Zerchbere, at that time in the poffeffion of the French ; 
and being informed by two Hanoverian officers, who had been 
in the town difguifed like peafants, that the garrifon were 

very remifs in the cir duty, tr itay to the vicinity of their 
army, and the diftance of ours, the prince was refolved to 
furprite them 5 and after appointing z a corps to {uftain him, 
he advanced in the night with Major Maclean of the 88th 
regiment ; and 200 Highlanders, with bayonets fixed and 
their arms hot loaded; followed at a little diftance.. Upon 
the firft fentry’s cha llenging, the prince anfwered in French, 
and the fentry dseing but two perions advancing (whom he 
believed to be F; rench), he had no ‘diftruft; fo that the 
major getting up to: him, ftabbed him, and bi revented his 
giving the alarm. ©The Highlanders immediately ruthing 
1D, attacked the guard with their bayon ets, and: carried the 
town, having killed or taken the whole gatrifon of 850 men 

The French officer who commanded at that time in Ze 
renberg concerted a saan tor being amply revens en. 
which failed only by amoft trivial accident. + When amok 
every houfe in Bremen was filled with corn, being the grand 
magazine and grand hofpital of our army, this officer helda 
fecret correfpondence in the town, which informed him ‘of 
the ftate of the garrifon; end that there was a general order 
to let couriers zoinz to the army pals out at all hours. He 
difpatched ab: ut 20 huffars to {camper over the country, 
who were all that were heard of his party, while he march- 
ed 16,000 infantry from Duffeldorp to Bremen (about 200 
miles), concealing them in woods by day, and marching in 
the night. He arrived at ithe gate at the appointed hour; 
when a perfon on horfeback blowing a horn came along the 
ftreet, and defired to pals out to the army. The officer of 
the gnard had the keys, and happened to be out of the way} 
and while a meffenger went for him, the people Wiheke 
growing impatient, began to break down the outer barrier, 
which made the fentry fire at the place where he heard the 
noife ;-and the guard taking the alarm, got upon the ram- 
part, and lkewife fred at the fame place: upon which the 
pretended courier galloped back; and the French, belie- 
ving that they were dilcovered, relinquifhed their: {cheme, 
ana retired. 

This example proves that no diftance isa fecurity from 
furprifes, and that very confiderable parties may pafs over 
a great extent of country without being difcovéred. The 
following inftance of that prefence of ‘mind fo much the 
happinets of all who poffels it, and’ more particularly of 
a military man fo expofed to {urprifes, deferves to be re- 
déeded 

tn vie menth of February 1761, when Prince ‘Ferdi- 
nand beat up the quarters of the French, they were obliged 
to retire a great way without being able to refift : Faw: 
ever, when they came to colle& their force, and to recoil 
upon our army, Sir William Erfktne with the 15th regi- 
ment of light dragoons was in a village im our front. Ina 
very fogey morning, foon after the patroles reported that 
2ll was well, Sir William was alarmed by his vedettes having 
feen a wreat body of cavalry coming to furprife him. He 
inftantly mounted his ‘horfe, and fallied out at the head of 
the picquet of 50 men, leaving orders for the regiment to 
follow as faft as they could mount, without beating a drum 
or making, any noe. He attacked their, advance-guard in 
the curfory manner of the light cavalry, and continued to 
do fo, while his men were joming him by tens and twenties, 
and the French cavalry. forming to refift an attack, tll he 
colle€ted the whole, and then retired, the furgeon of the 
regiment (Mr Elliot) havmg in the mean time carried off 
the ba:gage. 

Strokes of this kind difplay a fuperiority of genius, and 
to that alone was the prefervation of the regiment owing. 
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Had a drum beat to arms, the’ enemy’ mut have krown 
that they were unprepared, and probably. would have rufh- 
ed in and dettroyed them 3 but the attack convinced them 
that they were difcovered, and made them think ‘only of 
their own prefervation. 

Among many inftances in the courfe of the war, 
cefs of this officer on another occation, where he 
the moft fingular ‘addrefs, likewife merits. our attention’ 
After a repulfe, and a march‘of 72 miles in’ one day, when 
the men were fatigued and {carcely : horfe able to trot, a 
faw a regiment of French infantr é drawn up with ‘a moraf 
in their rear.’ He let his own corps, and advancing to 
French, deived to {peak with the conrmendine officer, v 
he entreated to furrender to prevent their “eine eee bis We: 
by a large body of onehy that were advancing.) ’ 
French officer defired’ leave to: cirifnlt with: his officers 83 
“which havinz done, they refuted to fubmit; but up on Sir 
William telling them that their blood'muft be on their own 
heads, and turning to move off to his own corns, they called 
to him,’and laying down their arms {urrefdered to ‘his ha- 
raffled troops. 

Such ftratarems overleap the bounds of inftruG@ion, and 
no author will prefume to propofe them for imitation. Here 
was the reachin» out the hand to forture which Vigetius 
recommends: but there are few who have the requifite 
talents from nature; and we may as properly fay of the 
foldier as of the poet, na/citur non jit. 
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Of Ambufcades from the Partifan. 


An ambufcade may be formed in any place covered by 
art or nature in which a party may be concealed to furprifé 
the enemy in pafling ; and the proper ufe of f them is, of all 
the. ftratazems in war, the beft calculated to difplay the 
genius, fkill, fpirit, and addrefs of a partifan. ‘They are 

eatily carried into execution in woods, buildinzs, and hol- 

low places; but require ‘a’ more’ fertile ares neon, and 
greater trouble, in a level ‘country. Both ough t to be res 
aiid by the knowledge of the enemy’s march, atid the 
extraordinary means that ney be employed to furprife them. 

When a partifan has information that ean be depended 
on of the march of fome part of the enemy; whether a 
convoy of artillery, baggage, or provifions; a body ce rer 
cruits, or horfes to remount the cavaly ; an efcort of a g 
neral officer going to rejoin, or reconnoitre fome bint A 
he ought to apply directly to procure a fufficient knowledge 
of ne route that the enemy is to take, the he of thé 
places he is to pafs, and of the poft he goes to.’ The better 
to cover his defign, he muft get information’ of the roads 
that lead to oppofite places, which he muft pretend to be 
attentive about, “as has been mentioned in the feétion of 
Reconnoitring. 

Having perfeetly concerted his plan, he fhould fet out at 
the head of his detachment if poflible, and- leaving ‘his bor 
on the fide oppofite to his true route, the better to ‘conceal 
his defign. If the pla 25 where he intends to plant his am- 
bufcade is not diftant, he fhoul3 come into’ his true route 
about half way, and there pa half his infantry in ambufh 
to favour his retreat. But when the country where he pro- 
poies going z is diftant, and the a requires at leat two 
nights, he muft condué his party by meandring from we Re 
to. wood, if there are any.. He muft not forget to providé 
neceflary refrefhments for the day, which mult be paffed in 
fome concealed place where he may rot be perceived, and 
mult caufe three rations of oats to be carried for each horfe. 

The firft night you muft make to fome wood or other 
place proper for paffing the day near fome-rivulet, and, if 
poflible, on the road of your retreat to'leave a part of your 
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infantry Inambufh, in cafe there is no.other water to pafs 
till you) ome to the place of your principal ambufcade 5 
for when there is ftill a river or ery to nafs, you muft con- 
duct the infantry to the paflage, and choofe the moft con- 
venient place to fx them in ambufcade. 

If therqis no bridge or ford, the cavalry muft {wim over, 
in. which we fuppofe the horfes are praétife’. ‘When there 
is a ford, half the infantry fhould pais behind the cavalry, 
them. ‘In cafe there is a bridge to pals 
An this pof with fone 


with 
1ear the villace, the officer who is left 
infantry, fhould be enjoined to allow no peafant or 
{o}dier to leave the place ; and for greater fecurity, a, {mall 
detachment of cavalry fhould: remain. with him, to ftop any 
y attempt to’ run away ‘before the return of the 
whole corps, who ought not to:delay long. If the enemy 
interval taattack the brid: ge, it muft be de- 
fended till the return of the party, that their retreat may 
not be-cut off. 

Every. precaution being thus taken to guard the bridze, 
the ia beepawsaihe officer thould be dilizent.to arrive at the 
place of ambufcade two hours before the.enemy ‘is to pafs, 
an o phiee the ambufeade on the fide he would retire to; 
never on the other fide; if poffible, left the advanced guard 
happen to difcover you, and oblize you to repafs in ight of 
the corps, who, feeing your ftrength, may rufh upon you 
and drive yon back. 

The infantry A (fiz. 2. ) ought to be ambufhed at leaft 
600 paces behind the cavalry B, fo that if they are purfu- 

ed, they can fall back to A, and both afterwards to the 
guard at the bridge, or:to the infantry that are in ambuth 
at half way. . 

If the ambufcade is’ placed in a wood, an intelligent 
non-commiffiened officer fhould be chofen to get upon a 
high tree C, from whence he can_fee the march of the 
enemy, and give notice of the moft eflential circumftances. 
There are three: the firft is, the feeing the advanced guard ; 
the fecond is, the approach of the corps ; 
the time when their front is advanced as far as the ambu- 
feade B: for which the commanding officer fhould inftru& 
the obferver what fgnals he is to make from the top of the 
tree, to communicate the neceflary information without 
{peaking, which may be done_by the means ofa {mall cord 
D, of a brown or green colour, fo\as to be leaft percei- 
vable. Let this cord be placed as in the plan, fo that no 
branch interrupt it, with ene end in the hand of the ob- 
ferver, and the other in the commanding officer’s in the 
ambut{cade B. 

As foon as the advanced guard appears, the obferver 
muft pull the cord, and the commanding officer caufe the 
party to mount and remain in deep filence. If by a,ftra- 
tagem, which is frequently | practifed for particular reafons, 
the advanced ‘guard 1s immediately followed by the corps, 
which may eafily be known by their being more numerous 
than ordinary, and not followed by any other corps, that 
you may not be deceived by the enemy, the cord fhould | 
drawn a fecond tinie,'and a third time when their front is ad- 
vanced as high as the ambufcade ; upon which you muft ruth 
out, and pour furioufly upon the flank of their centre in 
the ‘ollowing manner. 

If the advanced guard E is formed only of an ordinary 
number, they fhould be let pats; ane at the Approach of 
the ptincipal party or convoy F, the chief to be informed 
bythe fecond pulling of the cord. At the moment the 
head of the convoy fhall be advanced as high as B, the cord 
mult be pulled the third and lait time; at which fignal the 
whole party muti rufh out without being perceived, and 
fuddenly attack the centre upon the flank, engaging enly 
with their words, and making fuch a noife as to prevent 
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the enemy from hearing the orders of their ne . They 
muft difarm all whom their bravery or chance tires! in 
their way, taking care not to featter or*purfue too far, uns 
lefs you are fure that they are fo far from their army or 
other parties that they cannot be affifted; for in either of 
thefe caies, they will not fail to run at the noife, and difturb 
your retreat. 


In all fecret expeditions youought to be extremely cir: 
cumfpect that you may. not be fea or betrayed... It the 


advanced guard difcevers you before the blow is firuck, 
abandon the enterprife immedia itely, and retire. When 
your guide, or fome one of your party deferts, and you cant 
not catch him, think immediately of retreating, or placing 
your ambufcade fomewhere elle; therefore, to prevent fuch 
a misfortune, the officers fhould be charged to examine fre: 
quently if they have all their people. 

You fhould never form an ambufeade for cutting off: the 
enemy’s retreat, as this manceuvre will sive him an idea of 
allyinz, and attacking you in defpatr;: but the cafe’is dit: 
ferent when you are well informed that you run no rifk in 
{topping his whole force, either from the nature: of the de- 
file where they cannot form, or from the {mallnefs of the 
number which cannot refit. 

It is equally difficult and dangerous to form feveral am- 
bufcades at once: ‘the greater number that are formed, the 
more they are expofed to be difcovered, and lefs in a flate 
to unite for a-retreat. To this rule, however, there is one 
exception. When ambufcades are formed to feize foragers, 
it is very proper to have feveral, and to difpofe them in fuch 
a manner that the fentries can fee from. one to ‘another. 
Thefe difpofitions heinz made, they who chance to be next 
the foragers muft {trike the blow, while the others march 
to Tecure the retreat of their companions, as foon as they 
perceive it. 

In all ambufcades, no fentries fhould be placed but offi- 
cers, or non-commiffioned officers. On downs, behind 
mountains, or in gullies, the fentries fhould lie with their 
bellies on the ground, and their feet towards the ambu- 
{cade, the body covered with a a grey or green cloak, accord- 
ing to the colour of the ground, with their heads a little 
raifed, and wrapped in a handkerchief of a itraw-green co- 
lour, or white in time of fiow, fo as not to be perceived. 
The number of fentries cannot be determined ; but fhould 
be difpofed fo as to watch on all fides of the ambuicade, and 
{top every one who from 1 ignorance ere es too near. 
The fentries fhould give notice:of what they dilcover by 
geftures, to which all the officers fhould be very attentive. 

In countries where there are no woods, vineyards, or 
hedes, you may place an ambulcade in a field of hemp or 
corn, or fome fort of grain, provided it be high enouyzh to 
cover you, at leaft with the help of art. When the ftalk of 
the corn, &c. is not high enough, you muft get fome of the 
infantry to work with {pades' and pick-axes, which they 
muft have brought along with them. 

The commanding o:licer muft mark out the ground A 
(fiz. 1.) which they are to prepare for an ambufeade, enter 
ing at the fide B, and Hie in the front and at the two 
flanks a kind of parapet C, made with an infentible flope 
outwards, covered with corn railed from the furface of 
the ambufcade in form of fquare turfs of a foot thick D: 
They fhould be raned and placed one againit the other 
till they have gained fix feet and. a half. “If the prain is 
not more than three feet high, it is plain, that forminy the 
fees imperceptibly to a foot and a hal: high, with the 
earth dug of the fame deprhy the grain which borders the 
minced will be fix feet anda half from th e bottom, rec- 
kening the thicknefs of the turf, which ferves to fhow that 
fuch .a work ought not to be declined in arable ground 
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fo eafily worked. When the foldiers have finithed the work, 
a fubaltern officer mult lead them back to the place detti- 
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The ambufeade being thus made at 109 paces from the 
read where the enemy are to pafs, they fhould lead the 
horfes into it one after another by the bridle, {o as not to 
enlarge the entry : the horfemen to range themfelves ftand- 
ing, and holding the bridles in their hands, with the reins 
flackened on the horfes necks, The officers fhould be con- 
tinually employed in vifiting the party, and waking thofe 
who fleep ; and be equally careful to deface all traces of 
the entry, that none may appear near the ambufcade. 

Ambufcades may be placed advantageoufly in hollow 
roads when they open obliquely behind that of the enemy, 
as the road K (fig. 2.) which enters by an acute angle upon 
the route F of the enemy; nor is there greater difficulty 
in concealing themfelves in the gullies of fome rivulet G, 
when the borders are of a fufficient height, or have fhrubs 
that run parallel with the road of the enemy. It is extreme- 
ly dangerous to fix there when the road of the enemy ap- 
proaches towards, or croffes too near, the ambufcade, as 
they cannot fail to difcover it. 

As thefe gullies are not very large, it is neceflary to have 
a number of ways to rufh out quickly on the enemy: We 
fuppole four, H, H, H, H, by which the cavalry can dart 
out fuddenly upon the enemy at F. 

It will be proper, before the placing the party, to ceufe 
the rivulet to be cut fomewhat ‘higher, to give it a new 
courfe I, fo that the horfes feet may be dry in the gullies, 
and make lefs noife ; and the fhorter way they have to go, 
they will more certainly fucceed. ‘I'he commanding officer 
will not fail to difpofe them in fuch manner, that the whole 
can rufh out at once by the four paflazes, and pour in great 
numbers upon the flank of the enemy. © 

In fuch fort o° ambufcades, the commanding officer fhould 


himfelf be the ientry, leaning upon the edge, and covering 
himfelf, fo that he may fee cvery thing without being per- 
ceived. 

In deferted villages they may fix an ambufcade in the gar- 


dens G (fg. 1.), or in the barns H. The doors trontimz 
the enemy muft be fhut up, and the paflazes which are 
marked by {mall dots made ufe of ; for it isa general rule 
in all ambuicades, to fally forth in fuch manner as to take 
the enemy obliguely behind their front. 

You ought never to employ infantry in the ambufcades 
we have been defcribing, where the cavalry a&, unlets to fa- 
vour their retreat: but when you go at hazard, feeking to 
draw the enemy into an ambufcade, then the infantry fhould 
have their turn. Neither woods, villages, nor any places 
which are much covered, are proper fer them ; however un- 
filled an enemy may be, he will not follow a party on the 
ficirts of a foreft, or in the neighbourhood of fome covered 
place: for which reafon, there are no places fitter for fuc- 
ceeding with ambufcades of infantry, than heaths, hilly 
countries, hollow roads, corn-felds, ditches at the fide of 
great caufeways; provided always that you do not plant 
them on roads that lead to: your army, for then the enemy 
will t2ke care how he purfues you too far. 

When you would place an ambufcade on a heath, or in 
a country full of little hills, your infantry mutt lie down 
with their bellies on the ground. If there is fome water 
near them, it may fuggeit to them to. wet their clothes and 
cover them with duft, to give them the colour of the 
ground: but that this party fo laid on the ground may not 
be crufhed. or trod upon by the enemy’s horfe when hur- 
ried slong with violence, they muft preferve the flank of 
the ambufcade 1, next the enemy, with a bar K, which 
may be made in a hurry with fome. ftakes drove in'the 


feet high, held together by crofs pieces tied above five feet Guerre 


from the ground, which can be eafily done in the neigh- 
bourhood of a wood, ‘The time for the infantry to fire is, 
when the enemy’s cavalry’ L, paffine before the frent, 
ftretch their flank the whole length of the ambufcade ; then 
your cavalry M mutt quickly face about and attack the 
enemy. Their deteat will be fo much the more certain, as 
the fire of your infantry happens to have driven their fqua- 
drons into confufion, 

To ambufh in the ditch of a great caufeway, you muk 
choofe the deepeft place, and at the edge of a corn-field 
which is pretty high, and there place your people fitting or 
kneeling. You fhould colle& as many {mall round bufhes 
as poffible, which are to be found in plenty in the country, 
which fhould be planted, as if naturally, along the fide of 
the road in front of your party, and beyond the ambufcade 
on the fide you expe& the enemy, and here and there fo 
open, that the enemy being accuftomed to them may pafs 
without diftruft. You fhould then make the cern lean over 
to cover the ambufcade ; but if there is none near enough 
the ditch, you muft have as many fquares cut in the manner 
directed above as will cover the edge of the ditch. Some of 
the corn fo tranfplanted fhould be beat down, but to appear 
as if done by hail or wind. 

Mr Jeney ambufhed in this manner with 50 men, when 
under the commaad of Captain Palafti, who advanced with 
his cavalry upon the cavfeway leading to Strafbourg ; and 
as {oon 2s he was perceived, 400 Bavarian dragoons advan- 
ced to attack him ; he wheeled about, and the dragoons be- 
lieving themfelves matters of the booty, did not fail to pur 
fue, and arrived before the ambufcade without fufpedting. 
Mr Jeney let their front pafs, and tired fuch a deadly fire 
upon their centre, that he brought to the gronnd 17 killed 
or.wounded: at the fame time, the cavalry who pretended 
to fly, faced about and attacked the enemy, and would 
have completed their defeat, if it had not been tor the great 
{upport of cavalry and infantry hurrying out of Strafbourg 
to fuftain the dragoons; neverthelefs, he carried.off more 
than so horfes. 

An officer having placed his infantry in ambafcade, 
ought to fend on the cavalry at day-break, a non-commit- 
fioned officer with fix of the beft mounted ‘horfemen ma- 
king the advanced yuard: they fhould advance as far be- 
fore the party as the commandi.rg officer can fee. Att fight 
of the enemy, they fhould begin to retire flowly without 
flying, at leaft till the enemy comes to purfue with keens. 
nefs: in that cafe, the advanced guard mekes the rear- 
guard, and may drop a few fhot at the enemy, to harafs 
them and draw them on, or make pretended delays to .ex- 
cite them to purfue, till they fall by degrees into the am- 
bufcade. 

When yon cannot place your infantry in ambush without 
havinga village between them and the enemy, the cavalry 
fhould not be fent Beyond the village, becaufe the enemy 
will never expofe themfelves to crois it in following your 
party, for fear of falling into fome fnare : but inftead of go- 
ing beyond it, your cavalry fhould enter the village, and de- 
mand refrefhment for 50 men, if the party are ico; then 
make three or tour peafants carry orders to the magiftrates 
of the villages that ave towards the enemy, to come to.you; 
and regulate the delivery of wagvons and forage, or fome 
other pretence. As the peafants will not fail to acquiint 
the enemy, an? to deferibe your ftrength and fituation ac- 
cording to what they have heard, the enemy will certainly 
come witn {wperior force; and that they may come more 
{peetily, they will bring no in‘antry. 

fis foon as the peafants are gone, you mutt be careful to 
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let none of the inhabitants leave the place, and fend con- 
tinually fome {trong patroles to the rear on the road of your 
retreat, and efpecially to the paffages by which they can cut 
off your communication with the ambufcade. Every horfe- 
man holdiag his horfe by the bridle muft be ready to mount, 
fo that upon the enemy’s appearing yeu may retire quickly 
from the village, and fall back one after another upon your 
ambuicade. 

When a partifan has no infantry, he may form an am- 
bufcade with cavalry, which fhould be as neer as poffible to 
the enemy. In the nipht, he fhould fend out two or three 
way gons covered with white linen, that they may be feen at 
a diftance: care muft be taken that the harnefs be in good 
order, fo that no troublefome accident happen by the want 
of attention tout. Each carriage to have four horfes mount- 
ed by two dragoons difguifed like waggoners, with their 
arms in the hands of two or four comrades concealed in each 
wagyron, fo that they may repulfe any patrole they chance 
to fall ur with. 

The waggons fhould go flowly on fome road parallel to 
the front of the enemy, and paffing at fome diftance from 
their poft (for it is not neceffary that they pafs through 
them), and regulate their march fo, that they may be with- 
in half a league of the ambufcade at day-break, and readily 
perceived by the enemy; then let them flop while one 
mounts a tree or fome height to fee round them. When 
they perceive the patrole of the enemy, they muft move off, 
for the others will not fail to follow; but if the enemy ap- 
pears not to be inclined to follow, which the non-commif- 
fioned officer muft attend to, and make one of the drivers 
ftop, as if fomething were the matter with his waggon, 
which will draw them on till they fall into the ambufcade. 

Among the thoufand opportunities. that the different 
marches of the enemy offer for ambufcades, there is none 
more proper than the retreat of an army which decamps to 
fall back. When a partifan happens to get information of 
it on the eve by good fpies, he ought to fet out immedi- 
ately with his whole .party, making fuch a round as has 
been drawn in fg. 1, leaving his infantry in. ambufcade at 
half-way. 

The cavalry muft be diligent to arrive at the place of am- 
bufcade by day-break, which ought to be placed'on the route 
that the enemy is to-take, and two or three leagues'in the 
rear of his camp. 

‘L'o be more fecure of his retreat, he fhould leave two or 
three detachments of cavalry between him and his infantry, 
at a good diftance from one another ; the remainder to line 
the road in feveral ranks parallel to it, and 300 or 400 
paces behind one another, concealed from the view of paf- 
fengers by the favour of hollows, woods, or hills: 

The firft line being near the road, mutt take care of fut- 
lers, equipages, &c. whjch are the fererunners of an army, 
and the firft to decamp when they are retiring. When they 


fecure fome wegzons or mules, the firft detachment fhould 


pafs them to the fecond, and fo on till they come to the in- 
fantry. 

You mutt haften to carry off what you can for.a full 
quarter of an hour; after which you muft prefs your retreat, 


expecting that the alarm will {oon pafs to the army, and the. 


light troops be inftently at.your heels. 


Sect. X.. Of the Retreat: 


Every march in withdrawing from the enemy is called a- 


retreat. ‘That which is: done. in fight of the enemy, who 
purfues with a fuperior force, makes the prefent fubject 5 
and 1s, with reafon, looked upan as the ylory of the. profet- 


fion. It is a manocuvre.the moft delicate, and. the propereft: 
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to difplay the prudence, genius, courare, and addrefs of an Petite 


officer who commands. 

The fuccefs of the retreat depends upon the knowledge 
of the country that is to be paffed over, and the goodnels of 
the difpofition that is made for the troops to defend them- 
felves. The iirft offers advantages, and contributes greatly 
to the feizing them; the fecond reftrains the ardour of the 
enemy, and keeps up the force of a party to its higheft 
pitch. Both deferve to be ftudied. 

ift, Every officer who commands a detachment ought to 
apply himfelf carefully to reconnoitre every ftep he takes, 
and examine perfectly every route that can condué& him 
from one place to another; he fhould obferve attentively all 
the ftratagems that can be employed for ambufhing iafan- 
try, or pofting cavalry ; the courfe of rivers, their bridges 
and fords ; the roads moft covered with woods, hills, gullies, 
and villages; and, in a word, he fhould know all the advan- 
tages, as well as the dangers, that lie in his way. It will 
be eafy for him to acquire a knowledye of all this, if he 
will ufe the method recommended in a former fection. 
With the affiftance of fuch a plan as is there defcribed, he 
may regulate his retreat with eafe, and put it in practice to 
advantage, profiting by every means proper for his defence, 
or furprifing the enemy. ; 

2dly, the difpofitions that ought to be made for a par- 
ty, to fuftain their retreat in the face of the enemy, depend: 
upon the number and kind of troops in both corps ; for they 
mutt be varied according as they happen to be of cavalry or 
infantry united, or of either £ngly. 

Every forced retreat -in confequence of an unfortunate ac- 
tion, would be almoft impracticable, if it were not premedi- 
tared before you come in prefence of the enemy, or when 
you are obliged to fly by unknown routes. ‘Dhat which 
cen be made in a fog, or inthe night, is eafielt, when your 
rear is fecured, as you can flip out of dight of the enemy 
without any difficulty, and they will be airaid of following 
you for fear of being furprifed in the dark: we fhall only 


therefore fpeak of that which is-to be:made in open day, and: 


under the fire of the enemy. 


To condu& it properly, you mut abfolutely know the- 
ftrength of the enemy ; for it is fhameful to be the dupe of © 
a falie alarm, and to retreat precipitately:from_an ill-founded ‘ 


fear at the approach ofan mfertor enemy. You mutt there. 
fore be convinced of his: great fuperiority, and know what 
his party confifts of. 

If they come with a {trong cavalry, united toa more nu- 


merous infantry than yours, you mut immediately render 
their ating ufelefs, by hurrying your infantry as quick as > 


poffible to retreat to the firft place where they can ‘lie in am- 


buth, and ferve the cavalry advantageoufly, if they can draw ’ 
on thofe of the eneray, as has been faid in {peaking of am. - 


bufcades. 


Yo conceal from the enemy, and favour the departure of © 
your infantry, you fhould caufe. your cavalry to advance, . 
and pretend as if they were going to attack the enemy A. 


(fig. 2.),.your party forming into two divifions B and C, 
each drawn up in two lines, the fecond double the firft, and 
difpofed.as.in the plan. 

The divifion: Cis to retire firft 100 or 2c0 paces, and 
then fronting the enemy divide. into-two wings, leaving an: 
interval for the paflage of the divifon B, who,. in retiring, 
mutt leave.a rear-guard at 50 paces, which muft be divided » 
into feveral parties D, to {camper about the enemy’s front ; 
and in cafe they appear delirons to attack you, your {mall 
parties muft keep a conitant fire, particularly on the Gdes 
that advance the moft; and continue this manceuvre till they 
have jomed the divifion C, which fhould immediately detach » 
fome {mall parties of the.beft mounted to ferve for a rear. 
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guatd, and to harafs the enemy, till the divifion B is drawn 
up 100 paces in the rear, eit) ve. vided into wings, leaving 
an interval for the divifion C to pafs through in its tura ; 
and: continue to manoeuvre it in this manner, till you draw 
the enemy 5 cavalry under the fire of your int fantry. 

When the force of the enemy confifts of cavalry alone, 
your infantry (marked in the plan by dotted right angles) 
fhould retire jointly with the cavalry, at leaft if the country 
does not expofe yet to be furrounded by fome covered 
place; becaufe in that cafe your infantry fhould go and oc- 
cupy that place, and form an ambufcade. 

The reft of the infantry fhould place themfelves: in 
fecond bas of each divifion, If the enemy approaches 
firft line too near, they fhould fall lizhtly back upon 
two wings of the fecond, opening the centre quidkly for th 
infantry to fire upou the enemy in platoons, at the lame 
time that your cavalry detach ‘feveral {mall parties to ad- 
vance brifkly to prevent the enemy’s fovmind, who . were 
thrown into confufion by the fire of the infantry... The di- 
vifion which retirés will force its march, and go to a greater 
er lefs diflance according to the purfuit of theenemy: ‘The 

fuftainine divifion muft fall back afterwards.till it has pafled 
between the wings of the fecond divifion, who muft thea 
make the manceuvre of the firft, continuing it alternately till 
the enemy defifts from the purfuit. 

To facilitate the retreat of the infantry, and gain fome 
way on the enemy, many have been of oninion that they. 
ought to tran{port them in _waggons, But when the enemy 
is at our heels, the time is very ill employed in collecting 
earriages and harnafling them: thofe moments are too pre- 
cious; and fhould be employed in caufing the infantry to 
move off quickly, by which they will not ue expofed to a 
train of waggons taken in hafte, which may foon break, or 
be put out of order, and may ftop the whole line ; which not 
only retards the infantry, but likewife the savy’ when 
they find the route they were to have taken blocked up with 
broken carria ‘es. 

When there happens to be a wood in your rear, you need 

not enter it if the enemy follows you clofe, and is prevented 
by your ftrencth : it is better to coaft along it by the route 
marked G, for fear of his coming round you; but if you 
cannot avoid croffing it, the divilion C’fhould pafs quickly, 
and at getting out face to the two flanks of the wood. 
The divifion B is to remain at the entrance of it, till they 
judge that the divifion C is fufficiently advanced, and then 
fall back, leavinz the infantry for a rear-guard during the 
whole pafface through’the wood: at which time the whole 
faould refume their tirft diipofition. 

In-all de sles, and paffages of bridges, the fame manceuvre 
fhould be. ufed as for woods: but the. firft divilion having 
paffed, they fhould form facing the enemy ; ‘and the infan- 
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Of Attack. 
§ 1. Maxims or Principles to be obferved in the Attack of 


Places. 
pee 


HE approaches ought to be made, without being 
feen from the town, either dire€tly, obliquely, or 


an flank. 


2. No more works fhould be made than are neceffary 
for approaching the place without being feen ; that is, the 
befegers ought to. carry on their approaches the fhortett 
way po fiible, “confaftent with being covered againit the ene- 


any’s fire. 


Part] 


try likewife draw up on the other fide, upon thé edyre af the 
river, ; 

When the country through which you are to retire hap- 

ens to be mountainous, the divifion which falls back fhould 
guard the heights by! {mall detached parties, or, if poflible, 
guard them themielves. 

A. body, of cavalry retreating without infantry, onght to 
form in three lines at 230 pare behind one. another; the’two 
lait extending their front, that they:may appear more nu- 
merous, and draw up on the two fides out of the road. 
firft line being attacked, the fecond sto fuftain it, the third 
to wait the retreat of the firft, and to duftain'the fecond, and 
continue to do fo dlternately. 

If the enemy feem to'quit the Sideline the gh Asie 
muft ref{ume the: order of an ordinary march ; shah 
caution, that the rear-guard be reinforced, and the 
guard weakened. 2 

As to the retreat of a eign detachment of cavalry, fuch 
as sro to _reconnoitre the enemy, to difcover their march, to 
carry’ off forhe officer, or for! fore other commiffion, as they 
are not numerous enough ‘to f{lkirmifh and retreat by rule, 
they. have. but two mays to choofe; either to fly, or break 
through the enemy. They ought to determine for the laf, 
when their retreat is cut off on all fides, fo that ony have 
no other way to efcape but by cutting their way through 
the enemy Beard in hand: :but flizht 1s always Jefs hazar- 
dous when it is pr racticable. 

If the officer is certain of the fidelity of his men, and 
their attachmentito him ; and feesithat they cannot get out 
of fight of the enemy, but are ready to fall into their vai 
he ought to try one means till, which has been known fre- 
quently to fucceed.» He thould difperie his party by two 
and two, by. the favour of the firlk covered place, where they 
may be at liberty to take fo many different routes. It is 
evident that, two men may*wind from right to left, and 
efcape ,more eafily,than.a party of 12 :0r 22, who cannot 
move fo freely. 

Mr.Jeney made ufe of fuch an. expedient fuccefsfully in 
Italy, when the Spaniards havicis advice of his Basham 
having flipped to the rear of their army, they cut off his re- 
treat on all fides... TShe whole party “being difperfed, ‘he 
took two huffars with him, and was peor fo, clofe, that 
every inftant he thought he muft be taken ; ; however, he fa- 
ved himfelf by croffing a marfhy pond. ‘The enemy ran to 
turn him, but he got fo far before them, that they could 
not take him.. He got fafe to his poft, and in three days 
the whole detachment met without the lois of a mah; which 
will prove, that in fuch a fituation we need not defpair, and 
that in extreme neceffity the-pafiage of a river or morals 
ought not to be declined. 
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3. All the parts of the trenches fhould mutually fupport 
each other, and thofe which are fartheft advanced ought not 
to be diftant from thofe which are to defend them above 
120 or 130 fathoms, that is, above mufket- fhot. 

4. Vhe parallels or places of arms the moft diftant from 
the town, ought to have a greater extent than thofe which 
are nearelt, that’ the befiegers may. be able to take. tt 1€ ene- 
my in flank, fhould they refolve to attack the neareit paral- 
lels. 

The trench fhould be opened or begun’ as near as 
poifible to the place, without expofing the troops too much, 
in order to accelerate and diminifh the operations of the 


fiege. 
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There is no fuch thing ‘as civing ‘any exa rule in re- 
gard to the diftance which o1 aght to Be obferved upon open- 
ing the trenches. On level ground this diftance may ‘be 

850 or yoo fathoms; but if feed fhould be'a hollow way 
inthe neivh BaidHood of the place; the befiegers are to take 
advantage ‘of it, and’ open the trenclies neater.’ “In general; 

they are, to regulate themfelves upon this head according to 
the nature of the’ ground, more’ or lefs favourable to the 
opening of the seddhied —We. hail luppole, 1 in the prefent 
work, that’ the opening ought to be made within 850 fa- 


2 
thoms of the covert way ; the firit parallel within 300 fa+ 
thoms ‘ the fecond within 150, and the third at the foot of 
the placis 


1 
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that! is, they 
they miay be 


6: Chale fhould’' be taken to’ join the attacks ; 
to have communications, to the end that 
able to fanport' each’ other. 

4. Never to advance a work, unlefs it be well {upported } 
and for this reafon, in the interval between the fecond and 
rd place of arms, the befiegers fhould make,’ on both fides 
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of the trenches, {maller places of arms, extending 40 or 50 _ 


fathoms in leneth, ‘parallel to the others, and conftructed in 
the fame manner, which will) ferve to lodge the foldiers in 


are to protect the’ works defigned to reach the third 


who < 
pace of arms: 

8. Obferve to place the batteries of cannon in the con- 
tinuations of the faces of the’ pieces attacked, in order to 
filence their fre; and to the end that the approaches ‘be- 
ing proteéted, may advance’ with greater faery and expe- 
dition. 

9. For this reafon’ the befiegers fhould always emibrac 
the whole front attacked, in order to have as mt uch {pace’as 
is requifite to plant ‘the battertes’on the produced faces’ of 
the werks attacked. 

10.°Do not begin the attack with works that lie clofe to 
one’ another, or with rertrant angles, which would expofe 
the attack to the crofs-fire of the enemy. 


§. 2s Of Invefling 


mr 


Tue firt operation of a fiege is invetine¥ ‘'Uhe body of 
troops Inve fting a town ought at leaft' to be as firdng again 
as the garrifon; they are to divide themfelves into F pede 
parties, in order to take poffeffion of all the avenues leading 
to the place. By, day they. fhould keep themielves out of 


the reach of cannon-fhot ; but as loon as it is dufk they muft_ 


approach much nearer, the better to be able to fupport each 
other. 

The invefling is generally made by cavalry ; but when 
the country is eat with ravins or hollow ways, or’ when there 
are woods in the neizhbqurhood’ of 'the place, then there 
muft be likewife a body of infantry to guard all the avenues, 
and even to ftop un, by a kind of retrenchmente, fuch as 
mig at be the eafie# to penetrate. 

\ few ‘days after the invefting, the army ‘arrives, and 
aifpoted round the town, according to the ground taken'up 
by oe Hine of circumvallation, and tata by the engineer 
who has the dire€tion of the frege. s foon as the place is 
iavel ee they begin to trace the line a circumvallation, and 


afterwards they fet about its conftruction. 


§ 3. To trace out the line of Circumvallation. 


3EFORE a general bezins the attack of a placé, he mutt 
endeavour to have as exadt:a plan of it ‘asi poflible, by which 
forms a defign of the SiNinitalbnan and- the attacks 
The plan is rectified after’ the invellire ? as. much ‘as the vi- 
cinity of the enemy will permit ; and the -reby hé-may correét 
the defign’ tra‘ed ‘at '-firfty: as: rae as-there may be oceafion 
for correétion. It is upon fuch a plan, fo re@ified, that 
wé fuppofe.a general to proceed, We -fhall therefore begin 


} 
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with explaining or tracing the operations of the fiege. We Of Sieges. 


fhall exhibit the progres of thefe operations from the inveft- 


“ing to the taking ‘of-the place, in the order theyvare really 


ésecinted! The line of circumvallation being a fortification 
intended againit. the enemy ! from without, who fhould: at- 
tempt to fuccour the town, its defences ought to be direét- 
ed againft that enemy ; that is, they ought to be oppofite 
to the town ; and the behe ving army fhistite, as we have al- 
ready ‘obferyed, be enous ped behind. that line, that 1s, bes 
tween it and” the town. ‘The camp fhould be, as much 2s 
poffible, without the reach of cannon-fhot: therefére, as the 
line of circumvallation fhould be at a greater diftance from 
the place than the camp, the reafon is {till flronger for its 
being alfo out of the reach of the cannon-fhot ; which, whe- 
ther ifired horizontally, or at an angle of 10 or 12 degrees, 
may be reckoned about 1200 fathoms. As the rear of the 
camp fhould not’ be incommoded by the cannon, this part 
ought to be above 1200 fathoms diftant from the place; 
and we {hall {uppofe that the diftance Pik to be fixed at 
1400 fathoms from the covert way. Lhe depth of the 
camp may be efimated at about 30 Teun? From the 
front of the liné of ‘citcumvallation there fhould be a {pace 

f 120 fathoms, to draw up the army in battalia behind the 
dirkiteapalbationt ; which fpace added to 30 fathoms,’ fuppo- 
fed for the depth of the camp, gives 150 fathoms; and 
this added to the diftance from the ‘covert-way to the 
rear of'the camp, gives 1550 fathoms for the diftance from 
the circumvallation to the covert-way. 

This being laid down, if the place be a regular oftagon, 
for tified according to M. Vauban’s 
dius thereof will a 234 fathoms. [his diltance being 
ed to'the 1950 fathoms, then we fhall:havé 173 34. Or we 
may make’ it a round number by adding 16 fathoms, which 
are ‘here of no manner of confeque nee, and we fhell have 
"1805 fathoms for the diftance from the centre of the place 
to the line of circumvallation. 

The. radius of the circumvallation being thus fettled, 
from the centre of the place, with the diftance of 1800 fas 
thoms, ‘you are to deferibe ‘the circum‘erence of a circle 
round. the: place.’ The diameter ' being’.3620 fathoms, the 
circumference will then take 11,314 ; het take the diftance 
of 120 fathoms, which you are to carry to the circumtes 
rence above deféribed. This diftance will be in this example 
93 times, and fomething over, which differs very little from 
120 fathoms ;:fo ‘that you may look upon the polygon of 
this circumvallation as a polygon:of 94 fides, of 120 fathoms 
each. 

‘Fhe polygon of the circumvyallation being traced, take 
on each of the extremities of its fides the lines BD and BE 


forthe centre and di {tance of 25 fathoms, defcribe two arcs 
which cut one another at the point F ; from whence draw 
the lines FD, FE, for the faces of the redans of the line of 
cireumvallation : thus it‘is we form the faliant parts EFD 
of this line, which ferve to-fiank it. Perform ithe fame ope- 

ration on every fide of the circumvallation, and then you will 
have its principal line traced. 

The parapet within mutt be fix or eight feet. deep; and 
without make a ditch parallel to-all its parts, three or four 
fathoms in breadth. ‘The parapet of the circumyallation 
will be feven feet and a half hi, gh, cae the depth/df the ditch 
equal to the héight of the parapet. 

'l'o make the “profile of the ‘circumvallation, let AB fio. 
2. be'the line level with the country, and CD. the f{cale éf 
the profile. ‘Let A be the fide of the town, and. B that of 
the country; take AE, of fix feet; from. the prea E,, raife 
the perpendicular EF, ‘of three feds, and draw the line AF, 
which will be the talus of the banquette. 

Draw 


Bs 
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each of 15 tathoms; and from the points D and E, een fi 


te 
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vedans, in order to have the entire circumference of the cir- Of Sie 
cumvallation. ‘This circumference has g5 redans; there- 
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Of Sieger, Draw FC parallel to AB, three fect from F to G, and 
vw the line FG willbe the breadth of the banquette. On the 


point G raife the perpendicular GH, upon. the line FG, 
four feet anda half. Draw from the point H, HK, paral- 
lel to AB. Make HK feven feet and a half, HI a foot and 
-a half, draw GI, which will be the infide of the parapet of 
-circumyallation. ; 

. From the point K, let fall on the line AB the perpen- 
‘dicular KM; take KL a foot and a half, and draw IL, 
‘which will be the upper part of the parapet of the line of 
circumvallation. ‘lake MN five feet, and from the point 
N draw the perpendicular NO, and fet off feven feet and a 
‘half from N to O. Draw OR parallel to AB, making the 
difta e three fathoms or 18 feet from O to 3 draw the 
line LN and produce it to P, and LP will be the fearp, or 
‘the outfide of the parapet of the line of circumvallation. 
From the point R raife RS, perpendicular to OR, or paral- 
Jel to ON. Make QR equal to OP, and draw QS, which 
produce beyond S three feet to V; then take SX fix feet, 
and draw VX, and the profile of the circumvallation will be 
‘completed. 

This kind of glacis, VX, will ferve to raife the enemy, 
cand to expofe them more to the fire of the line, fhould 
they attempt to make themfelves matters of it, and to cover 
the parapet of the circumvallation, in the fame manner almoft 
as the glacis of a place covers the top of the rampart. 

The dimenfions above given may vary a little without in- 
.convenience ; but it would be to no manner of ule to make 
the lines ftronger ; only you may reduce the ditch to ten or 
twelve feet in breadth at the top, and five or fix feet in 
depth. A ditch of lefs breadth and depth, befdes its not 
“ellowing ground enough to form a good parapet, would 
shave the inconvenience of being too eafy to pals over by the 
‘enemy. The lines may be fraifed (fee Fraise) ; which 
is done when they are to laft for fome time, and the neigh- 


‘bouring country furnifhes wood enough for the purpofe. 
Sometimes a fore-ditch is dug before the lines, 12 or 15 
feet in breadth at the top, and fix or feven feet deep; it is 
made about 12 or 15 fathoms from the ditch of the line. 
‘The defign of it is to ftop the enemy when they attempt to 
-attack the lines, and to make them lofe both time and men 


in pafling over it. As it is expofed to the fire of the lines, 
the time the enemy mutt neceflarily fpend in crofling will of 
courfe occafion their lofing a great many men ; and befides, 
the paflage itfelf may throw them into fuch diforder, as fhall 
prevent their attacking fo advantageoufly as they would o- 
‘therwife do, were it not for this ob{tru@tion. Between this 
fore.ditch and the ditch of circumvallation, at the fiege of 
Philipfburg, in order to ftrengthen the defence of the cir- 
cumvallation, there were likewife dug wells, which were ran- 
ged chequerwile, of about nine feet’ diameter at the mouth, 
and fix or feven feet deep. ‘They were fituated near to - 
each other, to prevent the enemy from paffing ealily through 
the intervening {paces. The Spaniards practifed fomething 
of this kind at the fiege of Arras in 1654. Betore the cir- 
ccumvallation, they dug a number of holes two feet diame- 
ter, and a foot and a half deep ; in which they faftened flakes 
that were capable of greatly obftrucking the paflage of the 
«cavalry. See Plate DX XIX. 

A line of circumvallation requires a ftrong army to de- 
fend it. ‘We have found the circumference of the line 
which we have been now tracing, namely, of 94 fides, each 
of (20 fathoms, to be 11,280 fathoms ; out of this number 
the gorges of the redans are to be deduGted, but then their 
faces are to be added. ‘The gorges have 30 fathoms; and 
the two faces which have 50, give an overplus of 20 fa- 
thoms an each redan; that is, to the number above men- 
¢ioned of 11,280 fathoms, add as many times 20 as there are 


fore we muft add 94 times 20, or 1880, which will make 
13,160 fathoms for the whole circumference. This num- 
ber being divided by 2282 (which is the number of fathoms 
contained ina French league) give about five leagues and a 
half. Now it is clear, that fo great an extent of ground 
requires’ a very numerous army to guard it. We may 
make a calculation pretty near, by fwppofing that every fol- 
dier drawn up in a line occupies a {pace of three feet, that 
is, half a fathom; that the foldiers are four deep ; and. that 
the army is drawn un in two lines, which will give eight 
ranks of foldiers. Each rank containing 26,320 foldiers, 


the circumference of the circumvallation being 13,160 fa- 


thoms, the eight ranks will therefore make 210,560 men. 

To thefe we fhould likewife add about 12,000 or 15,000 
men for the works of the attack, which would form an army 
of about 225,000 men. And as it is not cuftomary, at leat 
in Europe; to fend fuch ftrong armies into the field, from 
thence it follows, that the circumvallations, and the lines in 
general, when they are of a very great extent, are extreme- 
ly difficult to guard. And indeed the moft celebrated ge- 
nerals have been divided in their opinions upon this fubjeét. 
They all agree that there are certain cafes in which they 
may be of fome advantage, efpecially when they are of a 
narrower compafe, and the defign of them is to ftop up the 
entrance of a-country of a {mall extent ; but if they are very 
large, it is extremely difficult to defend them when attacked 
by a fkilful enemy. 

It was heretofore the cuftom to add great outworks to 
the lines, fuch as horn and crown works, tenailles, &c. All 
the circumvallations of the towns that were befieged during 
the wars between Spain and Holland, under the pringes of 
Orange, were. remarkable for this fort of works. Thefe 
have-been fince laid afide, becaufe we find that even a line, 
with its fimple redans, is very difficult to guard’; and fuch a 
number of outworks does but increafe its circumference. 


The modern lines have only a few {mall half-moons A, be- ori 
fore the gates ef the circumvallation, placed, like thofe of px xVE 


the towns, againft the middle of the curtains ; the entrance 
is fhut up by wooden barriers, and fometimes by chevaux- 
de-frize, and other contrivances, which will hinder the paf- 
fare from being eafily forced. 

The lines having very little elevation, ftand in no need of 
baftions to be flanked in all their parts, like thofe im the cir- 
cuit of atown. Redans, which are of more fimple and ex- 
peditious conftrution, are {uffictent. The angle they make 
with the curtain is always very obtufe, to the end that the 
foldier being placed on the face of the redan, may be the 
better able to defend its. approach. It’ is cuftomary indeed 
to make baflions in thofe parts where the lines form fuch 
angles as could not be fufficiently defended by redans. Yet, 
whenever it may be judged neceflary, the line of circumval- 
lation may be fortified with baftions. ‘The greateft part of 
the lines at the fiege of Philipfburg was flanked in this man- 
ner, as maay be feen in Plate DXXIX. The baitions increafe 
the circumference of the circumvallation ; and probably the 
reafon why they were uled at the fiege of Philipfburg, was 
becaufe the-circumvallation was of a very imall extent. 

At the point of the redans, batteries are ereéted to fire 
the cannon a barbette over the parapet; and the fame is 
praGtifed wherever the cannon are placed on the line of cir- 
cumvallation. 

Hitherto we have fuppofed that the circumvallation was 
regular; but even were it irregular, the conftrudtion of it 
would differ very little from that which we have juft now 

‘ven. 
A general ought to poffefs himfelf of all places from 
Z which 
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which the linea may be commanded, when it is poffible to 


" de it without carrying the circumvallation to too great a 


ciftance. He fhould likewife take all advantazes arifing 
from the nature of the ground, as precipices, eminences, ri- 
vers, brooks, moraffes, and, generally {peaking, whatever is 
capable of rendering the camp of difficult accefs. If there 
are any woods or bufhes within its inclofure, it will be right 


‘to cever it in thofe parts by felling the trees, and therewith 


making a proper fence, 

‘he tracing of the lines is a matter of no difficulty, if 
you have a good map of the adjacent country; fince you 
have only to bring the feveral parts of the line nearly within 
1800 fathoms of the centre of the place, ‘and to take care 
that there fhall be about 120 fathoms from the point of one 
sedan to another. 

Nor is there any difficulty in transferring this line to 
the ground; the operation is too eafy to thofe who know 
a little of praCcal geometry, to lofe any time in explaining 
it here. 

When the garrifon is numerous enough to difturb the 
befieging army, another line is traced in the rear of the 
camp, called the dine of countervailation. As it is intended 
to oppofe a far lefs confiderable body of troops, it is never 
made fo ftrong as the line of circumvallation ; but it is con- 
{tructed on the very fame principles, as the figure will iuffi- 
ciently fhow. 


§ 4. Of the Park of Artillery. 


Tue park of artillery is the place which contains the 
cannon, bombs, powder, and in general all military imple- 
ments and machines that have any relation to the artillery. 
This park fhould be placed where there is leaft danger of 
being infulted by the enemy. It’ought to be without che 
reach ot cannon-fhot, and. inclofed within a particular fpot, 
which fhould be fortified allo by a line, confifting of a ditch 
and a parapet, flanked with redans in the fame manner as 
the circumvallation. Nothing fhould be negleéted that is 
capable of fecurin.s it either from the attacks of the enemy, 
or irom any other poflible damage, 


§ 5. Of the Trenches and Parallels. 


Waive the line of circumvallation is finifhing, all the 
materials neceflary for the conftruction of the trenches are 
gotrready, and the encineer, who has the direGtion of the 
fiege, examines on the fpot the moft proper place for the 
attacks, and the figure they ought to have; and of thefe he 
tnakes a particular plan. 

We have fuppofed that the place is regularly fortified, 
and on level ground; fo that here it is indifferent on which 
de the attack is begun. It is tufficient to explain the rules 
that are to be there obferved; and afterwards to apply 
them to irregular towns, and to uneven grounds. Ley C 
(fig. 2.) be the place befiezed, and A and B the battions 
attacked. Begin with. indefinitely producing towards the 
field the capitals ot thefe two baftions ; in like manner pro- 
duce the capital of the half-moon oppofite the curtain be- 
tween thefe two batitions ; fet off 800 fathoms from the fa- 
liant angles D and E of the covert-way to Fand G. This 
cone, take DH, and EI of 300 fathoms; and from the 
centre C, with the radius CH or Ci, deferibe an arc, which 
produce beyond the points H and 1; and on this are Hi 
conftrnét the firft parallel. ‘Then on the fame lines, DF, 
EG, take the points M and N 140 fathoms diftant from’ 
the points H{ and 1; and through thefle points defcribe 
from the centre C another arc, on which the fecond parallel 
is conftruéted. 'L'his fecond are will cut the produced ea- 
pital or the halfmoon in the point ‘L, which is to be ‘ob- 
derved, in order to begin from hence a trench, which fhall 
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half-moon, Laftly, through the points O and P, the di- 
itance of 20 or 25 fathoms from the angles D and E, de- 
{cribe from the centre C a third arc, on which the third pa- 
rallel is conilructed. 

Terminate the firft parallel by producing the faces a 4, 
ab of the half-moons i and 2, collateral to the baftions A 
and B; but extend the parallel 15 or 20 fathoms beyond 
the interfetion of this prolongation. The fecond parallel 
will be lefs extended than the firft, by about 30 fathoms on 
each fide; and the third alfo lefs extended than the fecond, 
by about 30 fathoms on each fide. 

This being done, you have a fketch of the trenches and 
the places of arms. ‘I‘he bufinefs now is to trace the 
trenches, of approaches, without being feen or enfiladed. 

Take a long ruler, and lay it on the point G, fo that it 
fhall make, with the produced capital EG of the baflion B, 
an angle EGS, whofe fide GS being produced, fhall meet 
no part of the covert-way, and fhall be diftant about 10 or 
32 fathoms from the angles to which it approaches nearelt. 
Take GS of an arbitrary extent, as of 20> or 220 fathoms, 
and put the ruler on the point S, fo that it thall make with 
GS fuch an angle GST’, as that the fide ST produced 
fhall not fall on any part of the covert-way, but be 10 or 
12 fathoms diftant from the moft faliant parts. Terminate 
this fide in T, and there make alfo a new angle STI, 
whofe fide I'I fhould terminate at the point T, where it 
meets the firft parallel. Perform the like operation on FH, 
and it will give you the outline of the trenches as far as the 
firft parallel. . 

At this part of the trenches you may make a greater 
number of turnings; yow may likewife carry it in a dire 
line to the firft parallel. The moft important article is, to 
take care not to let it be enfiladed from any part of the co-, 
vert-way ; and the fewer angles and turnings it makes, the 
quicker it is conftru€&ted, which in trans‘erring it to the 
ground is worthy of great attention-- ‘Take care alfo, that 
its extremity, I, do not fall ‘ar from the point where the pro- 
duced capital of the baftion meets the firt parallel. 

By the fame method trace the trenches between the firft 
and fecond parallel, as may be feen in the figure; but as 
this part is nearer the place than the former, in order 
to avoid being raked, it muft have a greater number of 
angles. All its fides ought to cut the prolongment of the 
capital of the baftien B, as appears by the figure. In like 
manner trace the trenches betwixt the fecond and third 
place of arms, by making as frequent turnings on the pro- 
duced capital of the baftion B, as fhall be neceflary, in order 
to its defiling from the covert-way. By the fame method 
trace the trenches on the capital of the baftion A ; trace al- 
fo a trench on the produced capital of the half-moon, bes 
tween, the fecond and third parallel, to reach the fanked 
angle of its covert-way. 

When the garrifon happens to be {trong and enterprifing, 
it will be proper, between the fecond and third parallel, to 
make parts of trenches V, V, &c. parallel to the places of 
arms; they are to be 30 or 4o fathoms long, and to coms 
municate with the trench, as may be feen in the ficure. 
‘hefe parts of the parallels are what we have diftinguithed 
by the name of half parallels or places of arms. At every 
anyle of the trenches obferve to produce the part of the 
trenches in thofe places, io that this prolongation fhall cover 
that part of the trenches which it terminates. 

This will be illuftrated by an example. 


Let ABCDFGM 


Q be a part of the trenches, and let ( plate 


769 


extend to the faliant angle of the covert-way before this OF sieges, 


AB be one of the fides oppofite to the enemy; produce DXXX!, 


AB, fo that BE thall be five or fix fathoms; andin FG fig 3 
take alfo five or fix fathoms from I to L, which will give . 
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Sieges. the end of the trench BELT, the ufe of which is to cover 


v—~" the leyau or branch LOMG, whereby the enemy will not 
know the place where it falls into the trench AB,and to 
make room for withdrawing thofe who are in this part o! the 
trenches, and that the paflage may be free at all the angles. 

Jn like manner produce rhe fide GM from M to N, “and 
the fide IC from O to P, and-you will have the end of 
* e trench MNOP, whi ie will cover the branch DCOQ. 

Do the feme at all the angles of the trench. 

The parapet of the trench bein made to cover it, ought 
to change fides alternately. If, for inflance, AE, in the 
preceding figure, Is towar ds the place, it is evident that the 
lide GN all be tawards it alfo, and likewife the fide CD; 

and therefore the parapet of the trench is fucceffively con- 
itruéted from the right fide to the left, and from the left 
to the right. In the plans of attacks, the fide of the 
parapet of the trench, as alfo that of the parallels, are di- 
itinguithed by a ftronger line than any of the reft; but the 
latter ‘admits of no difficulty, becaufe we may cally con- 
ccive that, being’ parallel to the place, its parapet -muft ne- 
ceffarily Be on the fide that faces it. Care has been like- 
wiie taken to exprefs, as we have already mentioned in the 
figure, the parapet of the branches, by a ftronger line than 
the other lines of the attacks. The fide of the trench op- 
pofite to the parapet is called the rever/e of the trench. 

The trenches are generally no more than three feet deep; 
and their parapet, beginning from the bottom of the trench, 
is fix feet anda helf high, or thereabouts. ‘The parallels 
have a parapet like the trench, and of the fame height 5 but 
as they are intended for fring over, they are made with a 
kind of banquette, as may be feen Plate DXXXI. fig. 3. 
to.raife the foldier, to the end that he may fire over the pa- 
On the parapet of the places of arms are pat baf- 
kets, fafcines, or fand-bags, ranged in fuch a manner that 
the troops may be able to fire without being too much feen 
by the enemy. The third parallel, or place of arms, is fe- 
Sometimes the inhde! of its 


only siids than the reft, 
parapet is likewife made with fteps or banquettes, to the 
end that the foldiers may conveniently pafs over it in cafe of 


an attack. See fig. 4. 

There will never be any great difficulty in tracing the 
attacks, from an exact plan, by obferving the method we 
have made ufe of to make its parts defile properly. But 
the difficulty is to transfer the works from the plan te the 
field ;' for doing which the following plan has been recom- 
mended, 

In the firft place, the engineer muf from all the angles 
of the branches of the trench, upon the plan, draw perpen- 
diculars to the produced capitals 5 ; oblerving the aiftance of 

each of thefe perpendiculars and their length. He is then 
to walk about the place in the day-time, at a fufficient di- 
flance to be without the reach of mufket-fhot. It is not 
ufual to fire cannon againft a fingle.man, becaufe the. thot 
is very uncertain, efpecially againft a perfon who does not 
ftand ftill for any time ; therefore, without any-great dan- 
ger, he may only keep himfelf out of mufket-ihot. It is 
ealy to difcover the flanked. angle of the baltions againft 
which he wants to direét the attacks, and the faliant angle 
of the covert-way oppofite to them; which gives two 
points, and thefe the direGtion or the prolongation of the 
Confequently he has only to 
plant fome picquets on the direction of thefe points, in order 
to have the prolongation ‘of the capitals of the baftions, 
Thefe picquets can only be put out of the reach of mufket- 
fhot.;. but /by. day-light he may obferve fomething of the 
ground lying in the dire€tion of thefe picquets, and “he iit 
apatwands reconnoitre it in the evening, in order to place 


-will mark the real tracing of the trenches. 


ey, 
picquets there alfos 
longation o!. the capitals pretty exact. 

In order to condu@ the trench by thefe capitals, the fol. 
lowing method has been pointed out by marthal Vauban- 

Examine upon the plan of the attacks what diftance there 
is from the beginning of the trench fo the firit perpendicu- 
lar; meafure thisperpendicular and the fide or part of the 
heme correfponding to it; take cords of equal-length with 
thefe lines, and fallen ¢ the extremities of the two cords: one 
reprefenting the ‘length of the line of diretion, and the 
ather that of the branch which makes-an gnsle with it, to 
a picquet at the ee of the produced capital where the 
trench begins, end make two men walk, each of them hold- 
ing one end of thefe cords, viz. one in a dire line towards 
the place, the other alfo advancing towards the place and 
walking alonefide of the former. OW hen the fir&-comes to 
the farthelt diftance betwixt the opening of the trench and 
the firft perpendicular, he mutt plant a nicquet on this p 
to which he is to faften the cord which expreffes the per 
pendicular. He muft take the other end of thie perpen? 
cular, and afterwards turn off to the right or to the lete, 
according to the fide where the perpe ndiculat ought to be 
till the part of the cord expreffing the pe: pendicular i is well 
firetched, and joined to that end of the cord of the treucti 
carried by the other man; at their meeting they are to 
plant a picquet, by means of which-the triangle, thus tranf 
ferred to the ground, will be like that which was taken 
upon the plan; and this part will be traced on the ground 
in the fame manner as on the plan. In like manner may 
every part be traced in the begi sinning, when the trench 1s 
yet at a diftance from the place. 

Let the trenches be traced upon the plan (fig. 2. do and 
let C be the place againft which you are to dire&t the at. 
tacks, transferring the plan to the ground: let BG ‘be like- 
wife equal to the line of direétion of the plan; you are to 
plant along this line a fufficient number of picquets, with 
burning» matches tied to them, in order: to difcover them 
the more eafily. 

To begin the tracing of the trenches, tie to the picquet 
G acord of the len; ath Sob and to the fame picquet another 
cord of the length GX: let there be two men, and each 
take an end of thefe ne: cords, and let them walk, the one 
at a venture towards S, and the other dire€tly to X towards 
the place along the line of dire€tion BG; and having reach- 
e the end of his cord, let him faften it wile a picquet, after 
having drawn it very. paar and to this picquet let him tie 
one of the ends of the cord, which is to mark the perpens — 
dicular XS. Let him take the other end, and walk to- 
wards § till his cord XS 1s ftretched very tight, and thea 
let him join the man who holds the end of the cord GS, 
and let them faften a picquet in S, where both the cords j jom. 
Let them afterwards take away the cord XS, 'the perpendi- 
cular which 1s of no ule, and the cord GS which remains 
In order to have 
the line SL’, you come tothe picquet X ; to which you tie 
a cord of the length of XY, and another to the picquet S of 
the lenath of ST’... Let two men, as before, take each an 
end of thefe two cords, and let them walk, the firft who 
holds the end of the cord XY direGtly towards B, and the 
other who holds the end of the cord ST obliquely towards 
T: he who holds the cord XY, having reached Y at the 
end of -his cord, fhall placea picquet there ;: ‘to which let him 
tie the end of the cord of the perpendicilar YT, and let’ 
him walk towards 'T’, holding the end of this cord, till he 
meets. or joins the man who holds the end of the cord ST; 
and at the point T of their meeting let them place a pice 
quet, to which let them tie the end 'T of the cord ST: 
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After this take away: the cord of the perpendicular, and 
thus continue the fame operation as long as you. pleafe, or 
are able, in order to trace all the other turnings or windings 
of the trenches. 

This. whole operation fuppofeth that you know exactly 
the diftance of the point G, the extremity of the line of 
dire&ion to the top E of the faliant angle of the covert- 
way. This diftance may be found by the common rules of 
trigonometry, or by the following fimple method pointed 
out by marfhal Vauban: Let A (fig. 5.) be the vertex of 
the faliant angle of the covert. way, and AB the line of di- 
rection of the trench whofe length you want to take. At 
the point B, draw BC perpendicular to AB, to which give 
what meafure you pleafe, as 80 or 100 fathoms, and at the 
point C draw CD perpendicular to BC: In CD take any 
point E, and in the line of dire€tion between it and the 


angle A. place a picquet G in the line BC. Meafure GC 


and CE, and fay, as GC: BG: : CE: i\B. 

When once you have found out by this, or fuch other 
methods as you may make gfe of, the length of the line of 
direGtion EG (Plate DX XX. fig. 2.), you will be always 
able to-know the diftance that remains to the faliant angle 
of the covert-wayy and to the points I, N, P, through 
which the parallels or places of arms are to pafs. Thefe 
points being determined, it would be an ealy matter from 
geometry to find out a method of deferibing the parallels 
that. are to pafs through them, if their fituation admitted 
the engineers to perform the operation quietly by day-light ; 
but they are to be traced in the dark, and under the fire of 
the place; fo that there is no other way to trace them than 
by approximation, that is, to move as nearly parallel to the 
circuit of the place as you can by your judgment ; and to 
plant picquets, with cords tied-to them at proper intervals, 
the whole length of the.line. But you can trace with 
cords only the fir parallel ; for the others are too near 
the place to permit you to perform this operation: you 
are therefore to proceed in tracing them almoft in the fame 
manner, as we fhallobferve when {peaking of the fap, to which 
they belong, and which is carried on by that method. 


§ 6. Obfervations on the propereft Part for making the Attacks. 


Wuite the lines are perfecting, the necelary materials 
are to be got ready for the conftruction and operations of 
the attacks, ‘he materials confift of fafcines, picquets 
three feet long and about an inch or two in diameter, ga- 
bions, and picquets for gabions. There muft likewife be a 
provifion of the feveral inftraments or tools neceflary for 
thefe operations. 

The engineer, who has thie direGtion of the fiege, will 
likewile, make‘ ule of this time to examine into the parts 
molt convenient for carrying on the attacks, and where 
they will be moft fimple and expeditious. ‘There are few 
fortrefles in Europe of which plans are not to be had; but 
as it.is prefumed- that the enemy hath increafed the fortifi- 
cations of atown which is threatened with a fiege, care 
fhould be taken to get intelligence thereof from fome fcilful 
perfon that has been in the place, and made all the obfer- 
vations poflible in regard to the works lately raifed, with- 
out giving. any fufpicion of. his intentions. ‘he danger 
of fuch an undertaking is very well known, fo that the 
perfon employed cannot be too cautious in keeping himfelf 
concealed. : - 

While the circumvyallation is making, the engineers may 
at a diflance, or, as we have already obferved, out of mutket- 
fhot, examine fome part. of the out-works ; and afterwards, 
from the report of the perfon fent into the place, and from 
what they know themfelves, they may fettle with the gene- 
ral the.propereft and fitteft place for carrying on the attacks. 
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On this occafion ‘there are many things to be obferved, as. Of Sieges. 


well with revard to the ground as to the fortifications ; but 
in a work of this nature, it is fufficient to confider the points 
of moft importance, 


Firft of all, the nature of the ground abont the place 
mui be well obferved, Whether there are any ditches on, 
hollow ways, that may ferve as a cover to guards of horfe. 
and foot againft the cannon of the place ; whether there are” 


ny parts that command the town, and may ferve for the 
erecting of batteries; and. whether the ground is ft for the 
works, ‘Lhe moft favourable circumftance is to find a foil 
eafy to dig; then the works advance with eafe and lefs lofs, 
becaufe the foldier is foon under cover, and the canaon does 
not do half the mifchief as in flony places. It the ground 
about the place is a pure rock, or a mbrafs, the operations 
are extremely difficult ; and there will be occafion for a vatt 
quantity of fafcines, fand:bags, wool-packs, &c. becaufe the 
workmen are in much greater danger. 

The rivers which run through the town, or in the neigh- 
bourhood, Jikewife deferve confideration ; for they feparate 
the attacks, and it may happen by fome ftoppage of ‘the 
water, or other accident, that the bridges of communica- 
tion being broke down, the feparation of the attacks will 
expofe the army of the befiegers to be defeated, by which 
means the place may be relieved. It is proper alfo to in- 
quire, ,whether thofe rivers are not fubject to inundations, 
which, if they were to happen during the fiege, and to 
break in upon the attacks, would oblige the befiegers to 
abandon. the trenches, and to raife the fiege. In a word, 
whether the town. can command any quantity of water fo 
as to make an inundation round the place, and to lay the 
ground appointed for the attacks under water. All thefe 
points, and a great many others which we do not mention, 
deferve the moit ferious attention. 

After choofing the propereft ground for the attacks, a 
general is to confider the front which is leaft fortified and 
leaft covered with outworks. All other things being the 
{ame, it is evident, that the fewer outworks there are, the 
eafier will be the attack. But if the place be fituated in a 
morafs, or upon an eminence, then he muft neceflarily make 
his attack on the acceffible fide, be its outworks what they 
will. Ina word, the whole choice of the attacks condifts 
in finding out the properett ground, and the weakeft fide ; 
but as it is to be pre{umed that the enemy are acquainted 
with the nature of the ground about the place, and there- 
fore have taken care to fortify more exatly thofe parts 
which are moit favourable to an attack, the befiegers 
fhould not hefitate to make their approaches on that fide 5 
where, by the fituation of the ground, they may gain, 
what the increafe of the fortifications might otherwile make 
them loie. | 


arg 4. Of opening the Trenches. = 


Every thing being ready for opening the trenches, the 
ground pitched upon, the attacks jettled and drawn upon a 
plan, and ftores or magazines of all the materials neceflary 
on the occafion being within reach of the place where the 
pioneers propofe to work; the general having alfo fettled 
the round of duty for the guard of the trenches, both of 
horfe and foot, as likewife the number of horfe for bringing 
the fafcines, with the number of pioneers and troops to jup- 
port them; and the chief direétor of the engineers having ac- 
quainted the reft of the corps with his plan of attack, and 
the manner they are to at; in a word, every thing being 
ready for execution, the treops defigned for the fervice of 


the firft night being prepared and drawn up in battalia at - 


the place of rendezvous, and the pioncers provided with faf- 
cines, picquets, fhovels, and pick-axes ;—in the dufk of the 
5 h2 evening 
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Of Sieges evening they all begin to advance, every foldier being obli. 


ged to carry a fafcine, together with his arms, in order to 
reach the place defigned for opening the trenches. The 


guard of horfe march at the fame time to their affirned pofts, 
to the right and le't of the attacks, ready to fupport the 
troops for the guard of the trenches in cafe of any fally from 
All this is to be done with the greateft flence 
fhould be negle&ted to conceal the de- 


the enemy. 
poflible, and nething 
fign from the enemy. 

The pioneers are, according to marfhal Vauban, divided 
into brigades of 50 men each, commanded by a captain, a 
lieutenant, and two ferjeants, hey advance four or fix 
abreait, near the place where the trenches are to be open- 
ed; after which the reft of the troops that are to fupport 


them, being come up, the engineers charged with the tra.’ 


cing of the trenches, and who are to place the pioneers, 
make them come ‘orward where the opening is to com- 
mence, while the battalions that fupport them ar€ drawn up 
to the right and left in the places afiizned them, where chey 
unload their fafcines, and {ently wait for further orders, 
In the meanwhile the engineers trace the branches of the 
trenches, and the fir parallel in the manner already deferi- 
bed, and the work is advanced as faft as poffible. 

As much work is undertaken as the Pioneers can be ex- 
pected to perform this firft night: and in proportion as the 
tracing goes on, the engineers place the pioneers, m2king 
them file off one by one, each carrying his fafeine under the 
right arm if the place is on the right, or under the left if it 
is on the left, to the end that by the pofition of their faf- 
eines, which they lay on the ground along the tracing, and 
on the fame fide as they carry them, they may be enabled 
to diftinguifh the fide of the place, that is, the fide towards 
which they ought to throw up the ground in order to cover 
the trench from the fire of the town. As fat as they are 
placed, they are ordered filence, and made to lie down with 
their face on the fafcines, and not to begin to work till 
commanded. The whole operation begins at the fame 
time, that they may advance equally. When every thing 
is ready, and the pioneers are all placed along the tracing 
which is purpofed te be made this fir(t night, orders are 
again given for them to work; and then they all fet about 
it with all the diligence poffible till day- light, that they may 
be covered againft the fire of the place, which is ftill very 
dangerous in’ the morning, confidering that the trench has 
not had time as yet to be rendered fo perfe& as it oucht. 


“She troops that are to fupport the pioneers are put under 


cover on the back of that part of the trench which is finith- 
ed ; that is, on the border of the trench oppofite to that on 
which its parapet is raifed ; they are made to lie on their 
faces; after which the pioneers, who have been upon duty 
in the night, begin to file off, and others fill up their places. 
It is very difficult this firft day to render the trench as com. 
plete as it fhould be; but no pains are {pared to make it as 
complete as poffible. 

Ais the defign cannot be now concealed from the enemy, 
the guard mounts the next day with drums beating about 
noon; and care is taken to continue the work of the trenches 
the fecond night, in the fame manner as the firft, that is, 
by placing the pioneers uncovered, becaufe they are at fuch 


‘a diftance from the town, that the fire is not yet dangerous 


enough to require their being placed otherwife: the work 
goes on quicker in this manner; but it muft neceffarily be 
altered as foon as the workmen come within mufket-{hot of 
the place. 

The firft night is the beft adapted for advancing the 
works of the trenches, becaufe ef the diftance from the 
place, which is too great to apprehend any danger from 
the enemy’s fire, Sometimes it happens fo, that the ene- 
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my is not apprifed of thefe works ; efpectally when all the Of >ieg 


neceflary precautions have been taken to conceal them, and 
in that cafe the bufinefe is done in a manner without lofs or 
danger. It is of importance to advance them with fuch ex- 
pedition, that they may be fit to receive the troops, who: 
are to fupport the pioneers, in order to cover them againtt 
the fire of the place ; and as the firft parallel is defioned for’ 
this purpole, therefore it cannot be perfe&ted too foon., 

According to marfhal Vauban, the firft place of arms, 
though begun the firit night, has need of a {econd and a 
third, betore it can be completely finifhed and in condition. 
to hold the troops that are to guard the trenches; but the 
works for perfecting this line will not hinder the befiegers 
from advancing to the fecond parallel, which ought not to 
be begun till the fourth night. It is to be obferved, that 
the guard who mourt the trenches are chanved every day; 
they mount. about noon, and they are to be as ftrone as fhalk 
be requiiite for oppofing the tallies which the garriton of the 
place may make againil the workmen. hey are generally 
equal to two-thirds of the gar: son, becaufe the exemy may 
fall upon the trenches with that number, relerving the other 
third to guard the town. But as it is pofiible that the be- 
fieged may think proper to fally torth with thetr whole 
force, and fal] upon the workmen, together with the troops 
that fupport them; therefore, in order to guard againtt every: 
accident of that fort, the troops in the trenches ought to be 
nearly equal to thoie of the place, efpecially in imall towns, 
where a tew are fufficient to guard the polls, or where the 
burghers are fo well attached to the prince, that the com- 
mandant may depend upon their fidelity in guarding the 
town; becaufe in that caie he may make a veneral effort with 
his whole garrifon againft thé troops in the trenches. 

We have oblerved, that the fecond night the pioneers. 
may ftill be placed uncovered; but the third it would be 
very dangerous to do it, becaufe of the enemy’s fire being: 
too near. When the engineers are of this opinion, they 
take care not to expofe the men any longer uncovered, and . 
then the works are carried on by fap. 


§ 8. Of the Sap. 
Ler ABC be the part of the trenches advanced to A, 


fo near the tdwn as to render it impofible, without evident 
danger, to work any longer at the approaches, unlefs the 
men have fome cover againft the fire of the place: and let 
the branch AD be traced by the engineer, not with a cord, 
as at the opening of the trenches, but with fome picquets, 
which he has taken care to place in the direétion this branch 
ought ‘o have, to lerve as a guide to the workmen. A cut 
is made in the parapet BA of the trenches; and then the 

en defigned to work by fap, who are therefore called. fap- 
pers, will move forward through the opening A, fueceflively 
eight in number. The firft is to roll before him a mantlet 
to cover him againft mufket-fhot. He advances as far as is 
neceflary to place a gabion on the Hine Ai); and this gas 
bion being fet on its bafe, in the proper fituation, with the 
picquets uppermott, the fapper makes a little trench behind, 
about fix inches diftant from the gabion, of afoot and a 
half in depth, and as many in breadth, and he empties the 
earth of this ditch into the gabion. ‘This done, he places 
a fecond zabion near the firft, in the fame manner, and al- 
ways under the cover of his tmantlet; in like manner he 
makes a ditch behind, the earth of which ferves to fill his. 
gabion. ‘Uhus he places a certain number, till he grows 
tired of the operation. 

The fecond fapper, who immediately follows him, widens 
the ditch made by the former by fix inches, on the oppofite 
fide to where the gabions are placed, and makes it half a 
foot deeper. ‘Ihe earth’ he digs up ferves to fill the on 
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Sieges. of the fir fapper. 'The third fapper widens the ditch of 
the two firft likewife half a foot, and he deepens it in the 
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fame proportion. 

At length the fourth enlarges it alfo in the fame propor- 
tion, in breadth and depth ; and then the trench is three 
feet wide, and the fame in depth, which is as much as it 
ought to be. ‘The earth dug up on this occafion is fufhi- 
cient, not only to fill- the gabions placed by the fappers, 
but likewife to make a parapet of the reft, which is thrown 
up, and is ftrong enough to refit mufket-fhot. The third 
and fourth fapper lay the fafcines over the gabions, with 
their hooks, or otherwife; then they prefs them down, fo 
that the ftakes of the gabions {hall keep them firm. As 
the fappers are ranged by brigades of eiht each, while the 
fir four are working at the fap, in the manner above de- 
icribed, the other four furnih them with gabions, fafcines, 
and whatever other things they want. But when the firft 
four are tired, the four lait take their places, and work in 
the fame manner ; after which they are.relieved by the firtt, 
ayd fo alternately, till each has performed his part at the 
head of the fap. 

When the ‘art gabions are placed, and the fap is not as 
yet perfected, the part in which the gabions touch one ano- 
ther being lefs {ol'd than the ret, their joints are filled up 
by fand-ba7zs, which are taken away when the work is com- 
pleted, or thofe interftices are filled up with {mall fafcines 
called fap-faggots. 

This is the nature of the fap; a work fo much the more 
coniiderable, as it is performed by day as well as night. 
Several faps are carried on at the {ame time; and there is 
one to both fides of each of the attacks for the fecond and 
third parallel. There are likewife laps to each of the ad- 
vanced parts, and to the half-places of arms or parallels. 

We have fuppofed that the firt fapper coveréd himfelf 
with a mantlet; this was the cuftom formerly, and an excel- 
lent cultom ; but now it is more ufual to have a ituffed ga- 
bion. He rolls this gabion before him,-and ufes it in the 
faine manner as he would the mantlet. Thouzh care be 
taken to zive a ftuffed gabion to the dire@tors of the faps, 
yet it happens fometimes that the fappers will not make ufe 
of them: for as the weight of this gabion renders it fome- 
times troublefome to roll, they choofe to do without it; and 
are fatisfied with rolling feveral gabions before them, near 
one another, and with workine behind them. Thefe ga- 
bions are indeed of little defence, but are fufficient to con- 
ecal them trom the enemy, who cannot tell the gabion be- 
bind which the firft fapper is. But as the prefervation of 
thefe men is of great importance, they ought to be obliged 
to work behind the tufted jrabion: tor the fame reafon, the 
firft fappers fhonld have a cuirals, and even a head-piece, 
mu{ket- proof. : 

here are three forts of fap; the fimple, viz. that 
which we have been defcribing, the double, and the flying 
fap. © 
t. 'The fimple fap, or the fap without any other appella- 
tion, is made on one fide, or, which is the fame thing, has 
only one parapet. 2. The double fap has a parapet on each 
fide, and is carried on wherever its two fides are feen from 
the place. 3. The flying fap is that in which they do not 
give themfelves the trouble of filling the gabions with earth ; 
it is made where the workmen are not much expofed, and 
in order to accelerate the approaches, 

4\s foon as the men have brought the fan to its proper 
perfection, the pioneers are ordered forward, and thefe make 
» of the fame width as the other parts of the trenches; upon 
which it changes its name of fap to that of trench. It is 
called a trench, if it ferves as a way to the town; and a place 
of arms, if it be parallel to it, and defigned to lod:ze troops. 


of the different inftraments ufed in this and other operations 
of a hege. 


§ 9. Of Batteries, 


Cannon is made ufe of at a fiege for two different pur- 
pofes; the firft to drive away the enemy from their defences, 
and the fecond to difmount their quns. 

To produce thele two effects, the batteries fhould not be 
above the mean reach of cannon fhot from the place; that 
is, above 300 fathoms, ‘Therefore there is no poffibility of 
conftru&ting them till the firft parallel is formed; and as the 
diftance of this firft parallel from the place is generally 300 
fathoms, the batteries muft be on this line, or beyond it, 
nearer the town. ‘They muft always be placed, when the 
ground will permit, on the produced faces of the works at- 
tacked, as we have mentioned in the maxims of attack. 


Let ‘Z be the centre of ‘ the place attacked, and Pee aS 
trenches, as well as the parallels, conrpleted. 'l'o find a ¢ 


proper polition for erefting batteries, produce the faces 
Al); AC, BE, BF of the'two baftions attacked, till their 
prolongation cuts the firft parallel. Produce alfo the two 
faces OM and OL of the halt-moon MOL of the front at- 
tacked, and the faces HG and 1K of the two collateral 
halfmoons 1 and 2, to the firft parallel, and ere& batteries 
on thele produced faces, as you fee in P, Q, R, 6), Uy, 
a; and: 

They are advanced beyond the firft parallel 4o or 50 fa~ 
thoms; and are parted from the trenches, to the end that 
they may be ufed with gredter eafe and convenience, and lefs 
trouble to the workmen. 


§ 10. Of Sallies. 


Twat we might not interrupt the making of the trenche 
es, we conducted them to the foot of the ‘glacis, without 
takin, notice of iallies; that ig, attacks which the garrifon: 
may make again{ft the trenches, with a view of raining or 
retarding the works. As it is not to be prefumed that the 
enemy will fuffer themfelves to. be ftraitened in the town 
without ufing fome endeavours to prolong the fiege, and ay 
falhes feem to be one of the principal means they can em- 
ploy, it is proper to point out the condu& to be oblerved,. 
not only tor preventing their effeéts, but likewife for rendere 
ing them difadvantageous to the enemy. 

Sallies can be attended with no fuccefs, unlefy they are: 
mace at a time when unexpeGied. When the workmen are 
fuddenly fallen upon, they are icattered, and obliged to fly 5 
which muft occafion confuSea and diforder among the troops 
that are to fupport them; and it requires fome time before 
they can be brought again to order, and made to charge the 
enemy. Inthe meanwhile the latter avail themfelves of the 
opportunity to fill up the trenches, and todo all the mif- 
chief poffible: but when the troops are upon their guard! 
againft every defign of the enemy, if the latter ftir out of 
the place, they are fuffered to advance; and care is taken tor 
cut off their retreat, by means of the cavalry and the pic- 
quet, in cafe they fhould advance too. far intosthe field - 
otherwife they are fired at from the places of arms, and: 
other works within reach; and then they are brifkly at- 
tacked by the erenadiers and the troops upon duty in the 
trenches. Care, however, mult be taken. not to purfue 
them too far, for fear of the fire of the place, which never 
fails to be extremely {harp when the enemy have got bacle 
to the covert-way. 

In proportion as the works advance towards the town, 
fallies become more dangerous to the befiegers, becaufe the 
enemy may fall upon the trenches more readily ; for which 
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As the works carried on beyond the fecond parallel are 
more expoled than the reft, becaufe of their proximity to 
the covert-way, no part fhould be advanced without being 
well fupported. Hence, as we have already taken notice, 
half-places of arms are formed, in order to fupport the head 
of the trenches, till they reach the third place of arms 35 
which muft be fet about with the greateft care and ex- 
pedition poffible. When this is done in the manner it 
ought, there will hardly be any farther danger from the 
fallies. 

Sallies are feldom made in the day-time but by a pre- 
fumptuous enemy, who imagine they may fafely attack and 
defy the troops on duty in the trenches: but they are eafily 
renulied, unleis the beficgers are fo weak as not to be able to 
furnifh a fufficient guard for the trenches; in which cafe they 
ought not to continue the fiege, left they run a rifk of being 
at length entirely defeated. 

At the opening of the trenches, and when the befiegers 
are at a good diftance from the place, there is little*occa- 
fion to be afraid of any fallies in the day; for there would 
be full time enough to prepare to receive them before they 
reached the works. If the enemy are difpofed then to if- 
fue forth, they will do it by night; but it will be an eafy 

natter to get intelligence of any attempt they may make, 
by ordering parties of 10 or 12 men, headed by a ferjeant, 
to range in the night between the trenches and the town. 

Thefe men may lie on their faces as near the place as 
poffible ; remaining in profound filence till they hear or per- 
ecive fome motion in the covert-way 5 then they fhould fend 
one of their own body immediately to acquaint the lieute- 
nant-general who that day commands the trenches, and the 
re{t fhould continue there as long as they can be concealed, 
to fee which way the enemy direct their courfe. This 
caution is net only fimple and eafy, but fufficient to guard 
the befiegers againit furprife, and to enable them to give a 
warm reception to the enemy. 

When the works are advanced pretty near to the place, 
for inftance, to the third parallel, if the enemy fhould then 
fally out and ‘fall upon the workmen, the latter muit be or- 
dered to retire quickly to the back of the third place of 
arms, and let the guard fire briflly upon them, without 
minding the overturning of a dozen or two of gabions; for 
the palling fire of the {mall arms, to which the enemy are 
expofed during this expedition, will make them pay dearly 
for what little diforder they occafion. 


§ 11. Of the Lodgments on- the Glacts, and the taking of the 


Covert-way. 


We left the works at the foot of the glacis, and at the 
third parallel; our bufinefs is now to make a lodgment there, 
and to go on with them till we have driven the enemy from 
the covert-way. r 

Our being then fo near the covert-way, renders it impof- 
fible to defile from it; but in order to prevent the effec 
of enfilading, it is neceffary to make the trenches much 
deeper in the glacis; the fire of the covert-way being very 
near, cannot plunge into thofe deep trenches, which renders 
it lefs dangerous to abide there than it would otherwife be 
were it not for this precaution: or they are made with tra- 
verfes.much in the fame manner as in the covert-way, by 
which means the enfilading will be prevented in part, though 
not entirely. j 

Th regard, to the figure of the lodgment on the glacis, 
it varies according to the different circumftances or pofition 
of the works by which it is defended. “The cgmmon way 
és to make feveral fhort’ turnings or zig-zags upon the tidge 


mzking two or three fhort turnings towards the foot of the 
glacis, {rom whence you afcend afterwards by a.dire& trench, 
or fap, in the following manner. 

Two fappers roll each a mantlet, or ftuffed gabion, before 
them on the ridge of the glacis; each making a fap, one. 
on one fide of the ridge, and the other on the other. The 
ditch is dug deeper than ufual, in order to cover them the 
better againft the fire of the place. ‘This work, which ad- 
vances on both fides at the fame time, and both fides co- 
vered, each with a parapet, is what we called a double /ap. 
In the middle they make traverfes three fathoms thick, and 
of the fame breadth as the trench. On each fide {mall paf- 
fages are madd like thofe everazain the traverfe of the 
covert-way, to the end that the communication thereof be 
not interrupted. 

Thefe traverfes are conflruéed fo near to each other, as 
to be a fufficient cover, by their elevation and difltance, 
againft the fire of the place. In order to guard againft 
the effeét of the grenades, upon coming within their reach, 
that is, within 14 or 15 fathoms of the covert-way, ‘care 
is then taken to cover this trench with blinds, or, which is 
the fame thing, to cover the upper part of it. he firlt 
and fecond figures 6f Plate DX XXIII; will fhow this direct 
trench. The firft exhibits the plan, and the fecond the 
profile, which pafles over one of the traverles. 

All this being done, and the third parallel finifhed in the 
manner we fuppofed, they advance from this parallel upon 
the glacis to each of che faliant angles of the covert-way of 
the front attacked, and they begin with making two or 
three fhort turnings, as marked on Plate DXXXIIT. fig. 6. 
along the ridve of the glacis, fo as to occupy about one-third 
thereof. Thefe are to be made as deep as is neceflary, to 
be a fhelter againft the fire of the covert-way 5 afterwards 
they may proceed direétly along the ridge of the placis, by 
a deep ditch, to the faliant angle of the covert-way. M, 
Vauban obferves, that if we follow direétly the ridge of the 
glacis, this trench is made without much danger: for the 
palifade which is placed at the faliant angle of the covert- 
way, and the other two next it, do not prefent direGily to 
the ridge, but only oppofite to the faces; where at the moit 
there is only room for one or two fulileers to fee the head 
of the trenches, and who are eafily filenced by the fire of 
the third parallel, which ought to be well ferved, and likes 
wife by that of the ricochet. 

Upon coming to the middle, or two-thirds of the glacis, 
two new faps are made, bd, idid. ‘which embrace both fides 
of the covert-way, to which they are almoft parallel. ‘Their 
length is 18 or 20 fathoms, and about five in breadth. They 
are covered at the end with crocheté and winding, traveries, 
which prevent the fire of the covert-way from entilading 
them eaiily: ne Gas 
‘The parapet of thefe faps js raifed about eight or nine 
feet above the glacis; and by means of gabions, three, ban- : 
guettes are made, as may bé ieen’ Plate DX XXIV. fig..5. 
The foldier placed on the upper banquette is thereby raifed 
high enough to plun,e into the covert-w2y, as appears from: 
the fame figure. When this work, which Marfhal Vauban 
calls the cavalier of the trench, is once finifhed, it 1s very 
difficult for the enemy ‘to remain anywhere in the covert- — 
way ; for they would be too much expofed to the fire 
of the foldiers placed. on thefe cavaliers. But thefe places 
of arms or cavaliers:cannot be made without being pro, 
teGted by the ricochet batteries, which enfilade the covert- 
way. gts 


Thefe cavaliers being once finifhed; ‘it‘is eafy to carry on 
the dire&t trench;-as far as the faliant angle of the covert- 
‘ 4 5 yeh aA Corie ms way, 
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arc 3; whence the enemy may be entirely driven from the {a- 
liant place of arms of the covert-way. Afterwards this 
lodgement may: be widened on branches of the covert-way, 
by. die:zing into the upper part of the glacis, at the diftance 
of three fathoms from the inner fide of the’coyert-way 3 to 
the end that this thicknefs may ferve as a parapet to the 
lodement, and fereen it from the cannon. . 

The operation we have been deferibing,. to reach from 
the third parallel to the faliant angle of the covert-way, is 
formed at the fame time avainit all the faliant angles of the 
front attacked: hence the enemy is oblized to abandon 
them ‘almoft all at the fame time; and. the lodgement on 
the glacis'is afterwards advanced on both fides of thefean- 
gles, towards the re-entering places of arms of the covert- 
way. 

As it is impoffible to make this lodgment defile from the 
works of the place, there is no other way to guard again{t 
the enemy’s fire than by many traverfes. The sth figure 
of Plate DX XXTIT. fhows the plan of part of this lodzment 
with its traverfes; which are made with chandeliers and ga 
bions.. If the enemy, notwithRanding the cannon and by mb- 
batteries d ricochet, and the fire of the cavaliers of the trenches, 
fhould obftinately continue in the re-entering places of arms 
of the cuvert-way; in order to compel them to remove, bat- 
teries for throwing of ftones are raifed overagain{t thole places 
of arms: and with this view, as {oon as the lodgment of 
the glacis is brought within one-half or two-thirds of the 
branches of the covert-way, on both fides of the re-entering 
anole, a fap is carried on oppofite to the place of arms; and 
on this fap batteries for throwing ftones are erected, as may 
be feemin¢ c, Plate DX XXILI. fie. 6: Thefe batteries being 
finifhed and ready to nlay, they difcharge a fhower of ftones 
into the place of ‘arms (fig. 6.), which will not fuffer the 
enemy to maintain themfelves there any longer. The loda- 
ment continues to advance; and'as foon as the enemy is 
driven from the place of arms, it is continued all round the 
faces thereof. This lodgment being properly finifhed, will 
hinder the enemy from venturing to return to the covert- 
way ; and of courfe will fecure the poffeffion of it to the 
befiegers. Thefe lodgments are made with eabions and fal 
cines; the gabions are filled with earth, fafcines are put over 
them, and the whole is covered with earth; they fink into 
the glacis as deep as is requifite to be covered againft the 
fire of the place. 4 

In the whole of this account we have not made ufe 
of mines ; becaufe we were willing that the defcription of 
the works, which are carried on from the third parallel, 
in order to become matters of the covert-way, fhould be 
as plain as’ poffible.. This omiffion we fhall now fupply, 
by making mention of the principal difficulties occafioned 
by mines, in endeavouring to drive the enemy from the 
covert-way. 

Without mines the enemy would find it very difficult 
to retard the works we have been. defcribing ; becaufe the 
ricochet batteries muft gall them exceffively, and break up 
their.defences, fo asto deprive them of all fhelter: bur they 
may have fome refource left in works under ground, where 
their miners can proceed with. more fafety ; while thofe of 
the befiegers, not having the fame knowledge of the ground, 
can only grope in the dark ; fo that it 1s altogether a mere 
chance if they find out the enemy’s galleries, and fucceed 
fo as to deftroy them. [Lf information is received that the 
glacis is countermined, there can -be no manner of doubt 
but the ‘enemy will avail themfelves of their countermines, 
to-carry branches forward into the field; and then to avoid, 
as much as poflible, the mifchief that may be done by thofe 


to. get below the galleries of the befered: and fram thence 


galleries aré carried on towards the covert-way, to meet with 
thoie of the enemy, by boring the earth with a long iron 
needle or augre, to find them out. If they are found-un- 
derneath, an openins is made down inte them, and. fhells 
are thrown in, to drive away the enemy and to ruin thei¢ 
pallery. . If, on the contrary, they are found above them, 
afmall mine muf be forung to brezk them: but if none 
of the enemy’s galleries can be found, in that cafe branches 
mutt be carried-to the right and left; at the end of which 
are-made {mall chambers, to fhake the neighbouring ground, 


~ 


which ean hardly mifs deftroying the galleries and chambers: 


" of the befieged. 


Notwithttanding all the care. that can be taken in this 


cale, it is not to.be prefumed that the mines of the befiesed 
under the glacis fhould be rendered abfolutely ineffeGtual ; 
but as foon as any of them are {prung, workmen are imme- 
diately fent. to make a lodgment in the pits. In fome 
grounds, the mines of the befieged may be fpoiled, by let- 
ting in a brook or rivulet into the galleries; for which purs 
pofe you have only to dig pitsin the neighbourhocd, and 
let the water run in. ‘The expedient was mace ufe of at 
the fiege of ‘i'urin in 1706, whereby a great many mines 
of the befiezed were rendered ufelefs, 

The enemy fhould have mines placed, to. hinder the lodg- 
ment on the head of the glacis, within four or five fathoms of 
the palifades of the covert-way ; to the end that in {pringing 
them the palifades may not be hurt, but that they may be 
under the lodgment which the befieyers make there. When 
they have fprung the mines;they make lodgments in them ; 
and the befiegers likewife on their part {pring gnings, with 
a view to deftroy the palifades; but nothiMz that is not 
very general can be faid on this fort of contefts. They de- 
pend on the fituation of the ground, and upon the capacity 
and underftanding of thofe who attack, and thofe whp de- 
fend the place. 

Before we-made mention of mines, we fuppofed, when 
treating of the lodgment on the top of the glacis, that the 
fire of the cavaliers of the trenches, together with the can- 
non and ricochet bomb-batteries, had obliged the enemy to 
quit the covert-way; but if, notwithftanding thele fires, they 
fhould. obftinately continue in the places of arms and behind 
the traverfes, the way to drive them entirely from thence, 
and to make the lodzment we have been {peaking of upou 
the glacis, is 2s follows, 

Whether the enemy has’ fprung a mine near the faliant 
angle of the covert-way, or the befieed have blown up fome 
of the pzlifades near it, as foon as the mine is fprunz, work. 
men mult be fent to the excavation; where they are to co 
ver themfelves with all poffible expedition, and afterwards 
to extend their lodgment in the covert-way on both fides of 
its faliant angle. 

The double trench, or the double fap on the ridge of the 
glacis, muft be made to communicate with this lodgment, 
in order to be able to faltain it if there fhould be occafion, 
and to communicate with it more fafely. Particular care 
muft be taken to cover the extreinities of it, that is, to make 
traverfes everywhere, in order to be fheltered from the fire 
of the other parts of the covert-way, where the enemy ftill 
maintain, themfelves. 

When this lodgment is extended to the firft traverfes of 
the covert-way, if the enemy keep their ground behind it, 
as there can be but few under cover there, confidering the 


{pace they have to occupy, a company of grenadiers mult — 


make a brifk attack to drive them away: this done, fome 


of thofe grenadiers fhould endeavour to find out in the part 
abandoned 
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tery the Saucisson ; and upon finding it, as there is great pro- 


pability that they will, they are to cut it off, and thereby 
render the mine ufelefs. Workmen may be likewiie fent 
inte the vaflage round the traverfe, and there make a {mall 
Jodgment, which will be the Jafeft that can be contrived 
when the enemy is fo very near. After this an entrance is to 
be dug in the covert-way oppofite thofe traverfes, and contl- 
nued towards the bank of the ditch, under cover of the tra- 
werfe ; then a fap is to be made from each of the extremi- 
ties of this paflage, that is, near the border of the counter- 
{carp ; which are to be carried alonz the rounding of the 
counterfcarp towards the middle, where they are to meet. 
This lodament mut be made very deep, that it may be no 
hinderance to that on the head of the glacis; and it is to be 
mana ed fo as to leave between it and the border of the 
ditch a breadth of earth fufficient to refit the cannon of 
the flanks and the curtain. This lodgment muft be alfo 
covered with blinds, to prevent the effect of the grenades ; 
and it is of zreat ule towards an opening into the ditch. 
During the whole time that the beliegers are working 
upon this lodgment in the interior part of the covert. way, 
they are to continue the lodgment on the top of the olacis, 
as far as the re-entering places of arms; trom whence the 
enemy may be driven by orderiniz a few companies of gre- 
nadiers to attack them, {uppofing they fhould be {0 obftinate 
as to continue there,-notwithftaading the fire of the ricochet 


“batteries, and of the fhells and ftones. As foon as the enemy 


have entirely withdrawn themfelves, a lodgment mutt be 
made there, as we have already mentioned. 


§ 12. <Altack of the Covert-way fword in hand. 


THRRE is another method of driving the enemy out of 
the covert-way, more expeditious indeed, but at the fame 
time more bloody, more precarious, and infinitely lefs flcil- 
ful. This confifts in making a fudden attack on the whole 
front of the covert-way, in driving the enemy frem thence 
by main force, and afterwards making good a lodgment. 

There may be circumftances that fhall abfolutely require 
this method of attacking the covert-way ; as when there is 
no poffibility of erecting ricochet batteries to fire at its 
branches, nor at the faces of the works in the front of the 
attack; or when it is prefumed that the enemy are not in 
a condition to withftand an attack of this fort ; or, in fine, 
when it is thought expedient to run any hazard in order to 
be matters of the covert-way a few days fooner: on fuch 
occafions it is ufual to take this method of attacking it, 
which is conduéted thus : 

When the refolution is taken to attack the covert-way 
{word in hand, the third parallel. fhould be made to advance 
as near as ’poffible to the glacis ; and the more forward it is 
brought, the fater the attack. All along this parallel ban- 
quettes are to be made, ftep-fafhion, to the top of its para- 
pet, that the troops defigned for the attack may pafs over 
it with eafe. At the back of this line, and in the very 
line itfelf, a great quantity of materials, as tools, gabions, 
fafcines, fand-bags, &c. muft be get ready, that nothing 
may be wanting to make the lod:rment with all expedition, 
after driving the enemy out of the covert-way. A ftrong 
party of grenadiers is ordered, and placed along the third 
parallel, four or fix deep, and the workmen behind them on 
the back of this parallel with their tools, gabions, fafcines, 
&c. Care, moreover, is taken, that all the other parts of 
the trenches be well furnifhed with troops to fupport the 
grenadiers, if there fhould be occafion ; and to fire at the 
enemy’s defences wherever they appear: the grenadiers mutt 
alfo be provided with hatchets, to cut down the palifades of 
the covert-way. 


The guns and mortars muft be ordered to be ready to Of Sieger 


fupport the attack with their whole fire, 

A fignal is to be azreed on for ail the troops that are to 
cominence the attack, to move at the fame time, and to fall 
upon the enemy. ‘This fignal is to confift in firing a cer- 
tain number of cannon, or a certain number of bombs, and 
at the laft cannon-fhot, or at the laft bomb, the troops. are 
to move. 

Theefignal being given, all the troops of the third parallel 
are to move at the fame time, and to pais quickly over the 
parapet o! the parallel, and to march dire€tly to the covert- 
way; which they enter either through the fally-ports or 
paflages made by the guns, or elfe the grenadiers cut down 
the palifades with their hatchets. As feon as they have 
entered, they charge the enemy vigoroufly ; and when they 
have obliged them to abandon foe of the angles, the en- 
gineers fet the workmen about making a lodgment on the 
ridge of the glacis, oppofite to that part of the covert-way 
which the enemy have abandoned, and within three fathoms 
of the infide ot it. This lodgment, as we have obferved, 
is made with gabions, which workmen lay on the glacis on 
the fide of one another. The joints are covered with fand- 
bags, or with fap-faggots. Thefe gabions are filled with 
earth and covered with fafcines; and a-top of all you are to 
throw earth taken out of the glacis, by digging and widen- 
ing the lodgment ; and of this a parapet 1s raifed to fereen 
the troops as quick as poffible from the dire fire of the 
place, and traverfcs are to be made everywhere to prevent the 
enfilades, as may be feen in Plate DX XXIII. fig. 5. While 
this is doing, the batteries of the trenches are to fire incef- 
fantly upon the defences of the place, in order to difturb 
the enemy, and to abate as much as poffible the brifknefs of 
their fire upon the workmen and the lodyment. 

When the troops employed in the attack have driven the 
enemy from the covert-way, or from their places of arms, 
they retire behind the lodgment, where they knee] down till 
it is in a condition to cover them. Sometimes it fhall hap- 
pen that the enemy, who was fuppofed to have been driven 
from the covert-way, will return to the charge, and oblige 
the befiegers to renew the attack, by overthrowing the lodz- 
ment and falling upon the troops unawares. ‘Uhis attack 
may be renewed feveral times, and vigoroufly difputed, when 
there happens to be'a {trong yarrifon. In this cafe the be- 
fiegers mult exert their bravery, and refolutely encounter 
every obftacle raifed by the enemy. 

It muft be allowed that this*manner of attacking is very 
bloody: for the befiegers muft move almott the whole breadth 
the glacis uncovered and expofed to the whole fire of the 
place. It is indeed in every refpeét {o inferior to the for- 
mer, that, according to M. Vauban, it never fhould be at- 
tempted but for the moft effential reafons. Night is the 
beft time for it, becaufe the beSezers are lefs ieen from the 
place, and of courie the fire of the befieged is lefs dangers 
ous: yet there are generals who undertake it by day. 
There is nothing fettled in regard to this article; they are 
at liberty to act as they judge mott proper, according to the 
circumftances of time and place. 


§ 13. Of the Batteries on the Covert-wey. 


Wuen the enemy are entirely driven out of the covert, 
way, the next thing to be done is the erecting of bat- 
teries, in order to ruin the defences of the place, and to 
make a breach. 

As it is neceflary for the befiegers to make themfelves ma- 
fters of the hali-moon C (Plate DX XXITI. tig. 6.) betore 
they can come to the body of the place, which 1s flanked or 
defended by part of the taces of the battions A and B op- 
pofite to its ditch; they muft begin with erecting batteries 
3 on 
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“breach in the half-moon, But before they are erected, it 
‘will be proper to confider what part of the face of the half- 
‘moon is to be attacked ; or, which is the fame thing, what 
part the half-moon is to be entered. It muft not be ar its 
flanked angle, becaufe an opening towards the point would 
not afford a fufficient fpace to make a lodgment able to 
withftand the enemy, and moreover the troops would be 
feen in‘ their paflage- by the two faces of the baftions by 
which its flanked angle is defended. ‘The moft favourable 
‘paflage is towards the third part of its face, reckoning frem 
its flanked angle; becaufe by battering at the fame time 
the two faces. near this part, the whele point of the half- 
moon may be deftroyed, and a large opening made there 
eafier than anywhere elfe. Thus the batteries for making 
a breach in the half-moon C will be placed in d and d, and 
will occupy almoft the third part of each of the faces of the 
half-moon from its flanked angle. ‘Thefe batteries are cach 
to confift of four or five pieces of cannon. 

When the faces of the baftions A and B are well enfi- 
laded by the ricochet batteries, there will be no occafion 
for the batteries e and e; for thofe which are to batter the 
half-moon in breach will be fufficient ; and after it is taken, 
if there is any neceffity for ruining the faces of the baftions 
Avand B, you may make ufe of the batteries d and d, by 
placing them ine, e. Batteries mutt alfo be erected to ruin 
the flanks of the demi-baftions in the front of the attack. 
It is evident that they cannot be placed but in #, 7, on the 
covert-way oppofite to them. They ought alfo to contain 
as great a number of guns as the {pace of ground will 
permit. 

For the fame reafon that batteries have been erected to 
hake a breach in the half moon, oppofite the third part of 
the face joining to its flanked angle, thofe.alfo are to be 
ereéted which are to make a breach in the baftions; they 
are marked 4, 4, and are each of feven or eight pieces of 
cannon. Batteries are likewife ere&ted to ruin the flanks 
of the demi-baftions bordering upon thofe of the front at- 
tacked, in order to favour the paflage over the ditch which 
is made on the fide, upon a fuppofition that the baftion is 
entered at both faces, as we fuppofe in this example. The 
attacking both faces of the baftion renders the taking of it 
more certain and eafy ; but, generally fpeaking, it is looked 
upon as fufficient to make only a breach in the face of the 
earth of the demi-baftions towards the front attacked. 

Befides all thefe batteries, others are erected in the re- 
entering places of arms of the covert-way, as in 4, and in &; 
they ferve to batter the tenaille when there is one, the cur- 
tain, and the faces of the baftions, &c. Sometimes they are 
of mortars for throwing of ftones, 

All thefe batteries fhould have 24 pounders ; fometimes 
larger pieces are ufed, efpecially when there is any work of 
extraordinary ftrength and folidity to be demolifhed. 

They are all to be placed on the parapet of the covert- 
way ; and the outfide of their epaulement is to graze the 
infide of the covert-way. It is in order to have room e- 
‘nough for this epaulement, that the lodgment is made on 
the ridge of the glacis at the diftance of three fathoms from 
the infide of the covert.-way. 

The only effential thing to be obferved in thefe batteries, 
is to open their embrafures, fo that they fhall perte@ly dif- 
cover every part of the place they are to batter, and have 
a fufficient floping from the back to the fore-part, to fire 
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enemy’s blowing them up with mines: for this end it will 
be requifite to dig wells deep enouzh round the batteries, 
fo as to be fure of being lower than the enemy, and to 
make fmall galleries round the batteries, in order to dif- 
cover the branches the enemy have underneath to blow 
them up. 3 

As the conftruétion of this fort of batteries is very dan- 
gerous, being abfolutely to be made under the fire of the 
rampart of the place, they are fometimes mafked ; that is, 
before the part where they are ereéted, fand-bags or fome 
other materials are placed, with a view to fhelter the work. 
men from the enemy. 

In order to batter in breach, all the guns fhould fire ta- 
gether, and towards the fame part. ‘They fhould fire as 
low as they can, and continue to batter the fame part, till 
the earth of the rampart behind the revetement begins 
to fall, which is a fign that the revetement is entirely de- 
ftroyed. This united firing, repeated in this manner a- 
gain{t the fame place, is productive of a much better ef- 
fe than if the guns were to be fired one a'ter the other ; 
for not only a greater quantity of the wall is fhaken at 
the fame time, but, moreover, the fhaking is far more con- 


fiderable. 
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Wuite the batteries on the covert-way are erecting, pre- 
parations are made for the defcent and paflage over the ditch 
of the half-moon. 

The ditches are either dry, orgilled with water, which may 
be either ftagnated, or running; and even into dry ditches 
the enemy may let in water, only opening the fluices by 
which it is withheld. Each of thefe forts of ditches requires 
a different manner of paffing. 

Firft of all, if the ditch be dry, and very deep, as from 
25 to 30 feet, the defcent may be made by one or feveral 
{ubterraneous galleries, paffing under the covert-way, and 
terminating at the bottom of the ditch: the entrance is te 
begin about the middle of the glacis. ‘i‘hefe galleries are 
made like thofe of miners, and the earth is fupported by 
boards and timber frames. They are directed in fuch a man- 
ner, that the opening in the ditch fhall be oppolite to that 
part of the breach where the paflage is intended. 

As this gallery is made floping, the bufinefs is to have 
fome rule for dire€ting the flope, fo as to prevent its being 
too {mall or too great: too f{mall, if it terminated above 
the bottom of the ditch; and too great, if it terminated 
below it. 

‘The following is a moft fimple way to find it out: Firft 
of all, it is requifite to take the depth of the ditch; which 
is done by letting fall a plummet, with a ftring tied to it, 
from the border of the covert-way to the bottom of the 
ditch. It is requifite alfoto know the diftance trom the 
entrance of the gallery to the border of the covert-way, 
which may be eafily meafured thus: Suppofe the depth of 
the ditch is 30 feet, and that the diftance from the entrance 
of the gallery to the border of the ditch is go feet, then by 
advancing fix feet towards the counter{fcarp, the flope muft 
fink two; that is, there muft be always the {ame propor- 
tion between the length of the paflage made to approach 
the counterfcarp and the depth of the flope, as between the 
diftance from the entrance of the gallery to the border of 
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(c) The revetement is a ftrong wall built on the outfide 
vent it from rolling into the ditch. 


of the rampart and parapef, to fupport the earth, ‘and pres , 
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Of Sieges. the counterfcarp and the depth of the ditch : fo that if the 
‘y= diftance from the entrance of the gallery to the border of 


the counterfcarp is four times as much as the depth of the 


. ditch; then for every four feet advanced horizontally towards 


the ditch, there muft be one funk perpendicularly, &c. When 
the ditch is not deep, as of 12 or 15 feet deep, inftead of a 
gallery under ground, the dcefcent is made by a fap only, 
which cuts the parapet of the covert-way, and finks therein 
as deep as is neceflary for the -defcent to terminate at the 
bottom of the ditch. This fap muft begin at the lodgment 
on the ridge of the glacis; it is fecured on both fides with 
blinds, to fupport the earth, and it muft have a good epaule- 


‘ment on the fide expofed to the place. Above it is covered 


with fafcines and with earth, to‘avoid the fhell-ftones and 
grenades that may be thrown in by the enemy. Upon ad- 
vancing to the foot of the counterfcarp, an entrance is made 
into the ditch. There are generally two or three defcents 
made for the fame paflage of the ditch, near enough to fup- 
port each other for greater fafety. : 

It is in the paffage of the dry ditch that the enemy has 
the advantage in making ufe of various artifices to retard it. 
In thefe they are chiefly affifted by their miners, who blow 
up the faps by means of {mall mines, and fally out at the 
fame time, neglef&ting nothing that can delay the progrefs 
of the work. They may likewife order 12 foldiers to fall 
at once upon the head of the fap: this number is {ufficient 
to drive away the fappers, and to do fome damage to that 
work. A few companies, of grenadiers fhould be placed 
near at hand, to atteck thefe men as foon as they appear ; 
and the cannon muft be kept continually firing againft every 
part, from whence the enemy may poffibly fally out. As 
the batteries of the covert-way command all their communi- 
cations, they may deftroy thm, or at l¢aft render them very 
dangerous. 

In order to prote the fap at the bottom of the ditch, 
the befiegers may likewife make ufe of a kind of {mall gal- 
leries behind the counterfcarp, near the place where the en- 
trance is effe@ed; and they may pierce fome loop-holes, 
from whence the enemy may be fired at, and a check put 
to their fallies, at leaft by day : and in regard to night, the 
befieged ought to be more circum{pe& than by day, fince 
they can neither fee the difpofitions nor the troops that are 
ordered into the ditch to fupport the fappers; fo that they 
can only raife a falfe alarm, without doing any great mif- 
chief. Yet we muft obferve, that this paflage can be made 
only fo far as it is protected by the battery placed on the 
ridge of the parapet of the covert-way oppofite the ditch ; 
for as the cannon of this battery keeps continually playing 


againft the defences of this ditch, they muit ruin them of 


courfe, and deftroy their parapet, fo that the enemy hall 
no longer be able to keep any cannon there; the confe- 
quence of which will be, that the befiegers have only to 
fcreen themfelves from mufket-fhot, which is an eafy matter. 

The paffage of the ditch is made on each fide of the 
faces of the half-moon, as may be feen in m, m, fig. 6. 
Plate DX XXIII. 

Ifthe ditch is full of ftanding water, and the furface of 
it be raifed to three, four, or five feet, below the upper bor- 
der of the counterfcarp, the defeent will be eafier ; becaufe 
as the fteps are to have but a very {mall flope, they may 
begin nearer the border of the ditch, ‘as in the lodgment on 
the ridge of the ylacis, and be direGted in fuch a manner as 
to terminate at the furiace of the water. They are to be 
covered on the fide expofed to the place, and ftrongly fecu- 
red with blinds, placed within five or fix feet of each other, 
Blinds are likewife to be laid over the defcent, which is to 
be covered with fafcines, and thefe with earth, to prevent 
the enemy from fetting them on fire. 
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In order to pafs this ditch, a bridge muft be made with Of ; 


fafcines ; for which end; after breakino the counterfearp, a 
number of men, fufficient to occupy the whole length of 
the defcent, are-ranged at the diftance of two feet from each. 
other: thele men muft be covered by the parapet, and 
to forward the fafcines from hand to hand, from the head 
of the paflage to the opening into the ditch. ‘fhe fapper in 
this part (for all thefe works relate to the fappers) will 
throw them into the ditch, in order to make an epaulement. 
or covering on’ that fide of the town which looks towards 
the paffage, 

As foon as he has flung in a fufficient number of fafcines 
to fhelter himfelf, and to advance a few paces into the 
ditch, he mutt throw a.great number of them into. the paf- 
fage, in order to fill the ditch up entirely in that part.— 
They are laid different ways, and ranged in different beds $ 
which are covered with earth, in order to make them fink 
to the bottom. All thefe different beds of fafcines mutt be 
fixed with long ftakes, that they may keep cloier together ; 
and as the work advances, the parapet muft be puthed for- 
ward, otherwife it would be impoffible to effe@ the paflage 
without the utmoit danger. ; 

When the paflage is commanded, or fired into from the 
oppofite parapet of the place, or from any other part, the 
foremoft men mutt be covered with a great heap of fafcines,. 
or by fome other contrivance ; but whatever cover it be, in 
that cafe the paffage of the ditch is extremely difficult and 
dangerous. 

A\fter what has been: faid concerning the paffage of dry 
ditches, and thofe which are full of ftanding water, it re- 
mains to take notice of thofe which are full of running was 
ter, and thofe that are dry but may be filled at any time 
with water. Thefe forts of ditches are extremely. difficult 
to p*.3, unlefs the current ean be turned and made to take 
a different courfe fron: that which carries it to the town 
ditches, or unlefs the befiegers. can contrive to break down. 
the fluices whichskéep up the water referved by the enemy 
for filling the ditch. 

A great deal might be faid, were we to enter. inte the 
whole detail of the works neceflary for paffing thefe forts of 
ditches ; we fhall only touch upon the fubject. 

Suppofing the ditches to be filled with running water, 
or with a river, the channel of which can be diverted no 
other way, which is called draining the ditch, it will be re 
quifite then, generally fpeaking, to. throw into the ditch a: 
large quantity of fafcines, loaded with earth and ftones, fa- 
ftened together with long ftakes: thus the paflage is to be 
pufhed on, till the ditch is contraéted to the breadth of 20 
or 30 feet ; and then {mall beams may be laid acrofs, to join 
the bridge of fafcines to the rubbifh of the breach. ‘he 
filling a and confequently the paffage of the ditch, may 
be alfo forwarded, by ordering the miners to advance to the 
rubbifh, and to fpring a mine, in order to blow up part of 


_ the revetement of the work into the ditch. 


Should the enemy happen to have refervoirs of water 
which they may open, and thereby deftroy the lodg ments. 
in the ditch when they are no longer to make a ftand there, 
the befiegers mutt endeavour during the fiege to deftroy the 
fluices, that is, the ftone-work or timber that ferves to keep 
up the water. This may be done by throwing a great 
number of bombs. towards that part where the fluices are 
known to be fituated ; if they fhould be broke down by that 
means, then the water will have a free current; and after it 
has run off, the paflage of the ditch mutt be attempted in 
the fame manner as if it was ftanding water ; if there remains 
only a very {mall current, a paffage mutft be left to drain it, 
as was mentioned before. 

This whole operation is very tedious, difficult, and dan- 
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gerous; nay, it is impoffible to be done at all without being 


" protected by a yery brifk firing, not only from all the can- 


non of the covert-way and the ricochet batteries, but more- 
over from the ledgments on the glacis and thofe on the co- 
‘vert-way. 

Plates DX XXIV. and DXXXV. will illuftrate all that we 
have been faying upon this head, concerning the defcent and 
paffage over the ditch. 

‘Plate DX XXIV. fig. t. exhibits the plan of the defcent 
under ground, and that of its opening into the dry ditch. 
Fig. 2. reprefents the profile of that defcent ; the opening 
of which is made at the lower part of the ditch. Fig. 3. 
is a perfpeGtive view of the opening of this defcent, feen 
from the bottom of the glacis: and fig. 4. fhows in perfpec- 
tive the opening of the fame defcent, feen from the top of 
the breach. 

Plate DXXXV. fig. 1. is the plan of the paflage over a 
wet ditch in the open air; that is to fay, the yore of 
which is an open fap. A is the opening of it. You fee in 
B, towards its opening, the blinds’ that are laid on its up- 
per part, to fupport the fafcines with which it is covered. 
‘On thete blinds, at firft, is laid a bed of fafcines, ranged ac- 
cording to the length ef the gallery: over this firft bed ts 
laid a fecond, wherein the fafcines are ranged according to 
the breadth of the gallery, as you fee in B andC. D is the 
epaulement of fafcines, which covers the paflage againft the 
fire of the place, by which it is fanked. E 1s part of the 
bridge of fafcines ; and F is an elevation alfo of fafcines, in- 
tended to cover the head of the work, and to fecure it from 
the immediate fire of the place. Fiz. 2. reprefents the pro- 
file of this defcent into the ditch. Fig. 3. gives its opening 
feen in perfpective from the country ; and fig. 4. its opening 
into the ditch, alfo in perfpective, as it appears from the top 
of the breach. 


§ 15. Of the attack of the Ravelin, or Half-moon. 


Tue paflage over ‘the ditch before the half-moon being 
effe&ted on both fides, and a breach made 14 or 15 fathoms 
wide, preparations are made for the aflault. For this pur- 
pofe a large quantity of materials is collected from all ‘the 
neighbouring lodgments. Endeavours are ufed to render 
the breach practicable, by making the flope eafy. The can- 
non continue playing, in order to throw down the parts of 
the revetement that may be yet itanding. Very good ufe 
may be alfo made of fhells fired point blank ; for they are 
eafily buried in the breach, the earth of which has been al- 
xeady broke up and fhaken by the cannon; and as they 
burft upon that earth, they preduce the effect, as it were, of 
fmall mines. Howitzers may likewife be ufed with fuccels 
on thefe occafions. 

In order to render the breach more practicable, fome mi. 
mers, or a ferjeant with a few grenadiers, are fent to level it 
with hooks. The fire from the lodgments and batteries will 
hinder the enemy frnm appearing on their defences; or if 
they fhould, they muft do it with great circumfpection, which 
renders their fire lefs dangerous. 

If the enemy have made any galleries along the face of 
the half-moon, and oppofite the breaches, the miners may 
go and dilcover them, in order to ftop them up, or to cut 
off the match, or to drive away the enemy: if they cannot 
find them, they {pring feveral mines which being often re- 
peated, muft needs occafion fome dilorders in the galleries 
and mines belonging tothe befieged. Every thing being ready 
for making a lodgement ‘in the half-moon, that is, for taking 
pofleffion of the breach; the materials being at hand, in or- 
der to be removed hither with eafe and expedition ; the bat- 
tteries and lodgments of the covert-way being in a condition 
to fire away brilkly ;=-a fignal is agreed upon with the offi- 
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cers that command thofe batteries and lodgments, to give Of Sieges. 
them notice to fire, and to leave off whenever it is thought ee 


proper. ‘This final is generally a flag raifed in the former 
cafe, and lowered in the latter. All this being fettled, 
and the breach, as we obferved, made practicable, twe or 
three fappers are fent to the extremity of the breach next 
to the place, there being generally a kind of {mall cover or 
cavity in this parc; there they begin a lodgment for them- 
felves, and for fome more, who are fent after them; when 
there is room to receive them, they make them mount, and 
infenfibly extend the lodgment upon the top of the breach ; 
and thus they proceed till they make a lodgment towards 
the point, which is generally called a magpye’s nef. While 
thefe fappers are at work, the fire of the batteries and the 
lodgments ceafes ; but when the enemy attempts to attack 
the workmen in order to deftroy their lodgments, they muft 
retire as quick as poffible ; and then the colours being rai- 
fed, the batteries fire upon them with the utmoft vivacity, 
to oblige them to quit the upper part of the breach.— 
Upon this the colours are lowered, the fire ceafes, the fap- 


pers return to repair the mifchief that was done to their 


lodgment, and try to enlarge and ftrengthen it. 
This way of proceeding muft be continued till the lodge- 


ment is in a ftate of defence ; that is, till it can ‘hold a num- ° 


ber of troops fufficient to awe the enemy, and to withftand 
any attack that may happen to be made againft it. The 
befieged, before they entirely quit the half-moon, will fpring 
what mines they have ready there. Ass foon as this is done, the 
‘befiegers fhould dire@ly lodge themfelves in the excavations 
made by thofe mines, or at leaft fome defence fhould be made 
there, to hold a few fappers, and to forward the lodments 
of the infide of the work. 

The lodgment of the point is made in the form of a {mall 
arc, the concavity of which is turned towards the place. 
From each of its extremities a lodgment is carried along the 
faces of the half-moon, on the platform of its rampart, at 
the foot of its parapet. This lodgment is funk deep in the 
earth of the rampart, to the end that the foldiers may be 
the better covered againft the fire of the place; there mutt 
be alfo traverfes to fecure it from the enfilades, as was done 
in regard to the ledgment on the glacis. Withinfide the 
half-moon lodgments are alfo made, which traverfe the 
whole breadth thereof, as may be feen in the half-moon C, 
Plate DX XXIII. fig. 6. They ferve to command the com- 
munication between the tenaille and the place; of courfe to 
render that communication more difficult, and to hold a 
fufficient number of troops to refift the enemy,’ fhouid they 
have any defign to return and repoffefs themf{elves of the 
half-moon. 

What we have been obferving, in regard to the attack 
of the half-moon, is only when the befiegers intend to take 
it by the fap, or with pick-axe and fpade: But fometimes 
they go about it in a more expeditious msaner : for when 
the breach is made fo as the troops may mount to enter the 
half.moon, they advance boldly to the affault, juft as in the 
attack of the covert-way, {word in hand, and endeavour to 
come up with the enemy, and to drive them entirely out of 
the work. This attack is very dangerous, and may coft a 
great many men, when there happens to be a brave garri- 
{on, who will not eafily yield their ground. But there are 
frequent cafes in which it mey be thought prudent to adopt 
this meafure, in order to accelerate a few days the taking 
the half-moon. As foon as the befiegers are matters of the up- 
per part of the breach, they make a lodgment there in a hurry 
with gabions and fafcines ; and while it is making, as alfo 
while they charye the enemy, and oblige them to abandon the 
upper part of the breach, fome foldiers are fent to difcover 
the mines, which the befieged are fuppofed to have made 
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Of Siege. within the rampart of the half-moon, and to cut off the fau- 


ciffon. If they cannot find them, they muft advance with 
great circumfpection, and take care not to keep all together, 
that the mine may have lefs effet. Oftentimes the enemy 
will fuffer the befiezers to carry on their lodgment without 
making any great oppolition, becaufe it cannot be effetted 
without a confiderable lofs of men; but when the lodze- 
ment is advanced, the enemy {pring their mines, and return 
afterwards to the half moor, in order to take it amidf the 
confufion which thofe fubterraneous fires muft unavoidably 
occafion among the troops in the lodgment; in that cale, 
it will be requifite to renew the charge moft vigoroufly 
with frefh troops, which fhould be at hand to fupport thole 
of the half-moon, to: place themfelves in the. excavations 
made by the mines, to render the lodgment {ufficiently 
ftrong, and to fecure it with a proper number of toldiers, 
fo as to be able to withftand ary further attempt of the 
enemy. 

This work can hardly be difputed in this manner, ex- 
cept when the half-moon has a reduit (p), as it affords a 
fhelter or retreat to the garrifon, and enables them more 
ealily to fall upon. the half-moon. For if there fhould be 
no reduit, and the enemy are driven out of the half-moon, 
they can f{carce attempt to return, efpecially if the commu- 
nication between the place and the half-moon is difcovered 
by the batteries and lodgments.of the covert way : becaufe, 
if the ditch is filled with water,. this communication can 
hardly be made but with boats, which may be eafily feen 
from the lodgments of the covert way, and may be overlet 
by the cannon of the batteries ; and if the ditch be dry, and 
there happens to be a caponnier, the communication, though 
more fafe, is not without danger, by reafon of the fire that 
may plunge into it from the lodgments of the covert-way ; 
fo that it will be extremely difficult for the enemy to ad- 
vance quick enough to repoflefs themfelves of the half-moon; 
befides, they want room to affemble in a large body, and fall 
all at once upon the lodgments of that work. 

There is only one cafe in which they may do it ; that is, 
when in the angle of the gorge of the half-moon they have 
made a fpace, nearly as large as the places of arms in the co- 
vert way.. ‘his {pace cannot be feen from the covert way, 
nor from its lodyments; and as there are generally fteps to 
afcend from the bottom.of the ditch to the half-moon, the 
enemy might take advantage thereof to try to enter it; but 
if the befiegers are upon their guard, they will find it ealy 
to repulfe them, even with lofs. 

_ The beft time for attacking the half-moon fword in 
hand, is by night, for the enemy’s fire is not fo {ure then 
as by day. 

§ 16. Fhe attack of the Baftions. 


Wuutsr the befiegers endeavour to poffefs themfelves of 
the half-moon, they work. the fame time at the defcents into 


the ditch, which are made nearly towards the third part of _ 


the faces, reckoning from the flanked angle of the baftion. 
A defcent may be effeGted at each face of the two baftions 
inthe front of the attack, as inn, ,. Plate DX XXIII. 
fig. 6. or, according to the more general cuftom, only op- 
pofite the faces in the front attacked. ‘The manner of pro- 
ceeding is much the fame as in_the defcent and paflage over 
the ditch of the half-moon, whether it be dry or wet ; that 
is, if it be dry, a fap is carried into the ditch, from the 
opening of the defcent to the foet of the breach, and flrong- 


—s 


(o) The reduit is a {mall half-moon conftruéted within the other. 


ly covered towards the oppofite flank.:. Ifthe ditch be full Of 3 


of water, it is paffed over on a bridge of fafcines, confirve. 
ted in the fame manner as in the. paflage over the ditch of: 


the half-moon. ‘ 


The batteries ere€ted’on the ridge of the placis for ma- 
king a breach in the face of. the. baltions, muft. fire againit 
that part of the faces where.the breach is to be effe@ted, and 
fire all together, as was mentioned in the article of the at- 
tack of the half-moon; and.when they have made a breach 
fufficient to attempt the attack in front, fome of the cuns 
muft be kept to batter the upper part of the breach, and 
fome muft be removed to the back: of the platform, and dif. 
pofed in fuch a manner.as to be able to annoy the enemy, 
whenever they. prefent themfelves towards the upper part’of 
the breach. All this is done during the defcent and paflage 
over the ditch. Mines are alfo made ufe of to widen, and 
fometimes.even to make the breach. 

To: fix the miner to the wall when the ditch is dry, a 
lodgment is made near the opening of the defcent, to vro- 
te¢t him from thence againft the fallies of the beficged. 
Then the wall is broke with cannon, as near as poffible to 
the bottom of the ditch, in order to get under the galleries 
which the befieged may have built withinfide the baftion. 
An opening of five or fix feet may be made with the can- 
non, to lodge the miner that removes the rubbifh, and makes 
room for one or two of his comrades, who are to affiit him 
to get rid of the earth in the gallery. When the ditch is 
dry, and the ground will admit of it, the miner fometimes _ 
gets under it by a fubterraneous gallery, which leads him 
to the foot of the wall; but if the ditch be filled with wa- 
ter, it is not always the cuftom to wait for the completing 
of the paflage over the ditch, before the miner is fixed to 
the face of the baftion. The wall is pierced with cannon, 
in the manner before mentioned, but a little above the fur- 
face of the water, to the end that the miner may not be in- 
commoded in this gallery; and he is fent over in a little 
boat, to place himfelt in the hole. ‘The miners relieve one 
another every two hours, to carry on their work with more 
{peed ; that is, to.complete and finifh their mine. At the 
fame time, the enemy will ufe various artifices to obftrudt 
them. 

When the miner has pierced the wall, he makes behind 
it, on both fides of him, two {mall gallerics, from 12 to 14 
feet, at the end of which he places, on both fides the galle. 
ries, two mines, namely, one within the breadth of the wall, 
and the other funk 15 feet under the rampart. A common 
train is given to thefe four chambers, which taking fire at 
one and the fame time, will produce a very large and {paci- 
ous breach. ; 

When there are countermines under the rampart, and 


' alony its revetement, care muft be taken to feize them, and 


to drive the miners from thence. For this purpofe M. Gou- 


lon propofes to {pring four fougaffes* near them, in order to x See J 
burft them; when this is done, he is for entermg it withoaie. | 
(aig 


10 or 12 grenadiers, and as many foldiers, commanded by 
two ferjeants ; part of thefe grenadiers fhould have each four 
grenades, and the reft. faould carry four or five bombs, of 
which three only fhould be charged, the other two with fu- 
fees only. The two ferjeants thould begin with attackin 
the countermine fword and piftol in hand, and ‘the grena- 
diers fhould follow them. If the befieged do not appear to 
defend their countermine, a lodgment is quickly made with 
fand-bags. ‘This lodgment confifts of no more than a goot 

traverfe, 


It ufually confifts of a fingle wall with loop-holes; 


but in Landau, Neufbrifac, and fome other places, the reduit is conftruéted with a rampart and parapet like the exter- 


nal half-moon. 
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mine, towards the fide from whence the enemy» may come, 
If they atte: mpt to oppofe this operation, the grenadiers 
fhould throw their three loaded fhells, and retire quickly 
with their comrades, to prevent being hurt ky the effect of 
thofe fhells.; for the {moke they make in burfting, together 
with the (plntere muft unavoidably oblize the enemy to 
quit the gallery for fome time: but as foon as they have 
produced their effet, the ferjeants and the grenadiers, with 
their comrades, muft immediately return, and work as hard 
as poflible upon the traverfe, in order to ftop up the gellery. 
If. the befieged fill perfift in interrupting this work, the 
grenadiers mut throw the two fhells with fufees only, which 
will oblige the enemy to retire quickly ; ;-and as no harm is 
to be apprehended from them, which is more than the be- 
fieged can tell, the befiegers continue to finifh the traverfe. 
Even openings or loop-holes are made, in order to fire upon 
the enemy, in caie they fhould appear again in the part of 
the gallery oppofite the traverfe. 

When there is. no gallery or countermine behind the 
walls, or when there is one which cannot eafily be come at, 
the miner fhould leave no means untried to dilcover it; and 
at the fame time he ought to ufe the utmoft precaution to 
prevent being furprifed himfelf by the enemy’s miners, who 
will attempt to {mother him in the gallery, and to deftroy 
his works: therefore the bufinefs ofa miner requires great 
art and cunning to avoid the {nares of the enemy. ‘ A mi- 
ner (fays M. de Vauban in his Memoirs) ought-to liften 
frequently to difcover whether there are any at work under 
him, He ought to found with his augre towards the place 
he hears the noife come from ; but the enemy often make a 

noife on one fide, while they fre at work on the other.” If 
their miner draws too near, a fmall mine muft be made to 
flile him in the gallery ; which may be effefted thus: A 
hole of Sve or fix inches diameter, and fix or feven deep, is 
made on that fide of the gallery where the enemy is heard ; a 
cartridge of the fame fize, and containing about to or 12 
pounds of powde er, is put into it: the hole or opening to- 
wards the gallery is ftopped cloie with a ftrong tampion, 
which is immediately applied to the cartridge, and fupport- 
ed by ftrong planks well buttreffled: this powder is fet on 
fire by a fufee, which pafles through a hole made in the tam- 
pion, and communicates with the powder in the cartridge. 
If the gallery oF the enemy’s mirer is within four or five 
feet of this powder, it will staa ehaeeed burft, and the miner 
will be either killed, or obliged by the fmoke to retire. 

Another way of burfting thé gallery of the befieged, 
when it is at no great diftance, i is to put ieveral fhells on the 
fide where the enemy’s miner 1s at work, and to range 
them in fuch a manner that they fhall have their effe&’.— 
When the miners are at work in fearch of one another, they 
have great iron borers, with which they pierce the interv:l 
betwixt them, to find, as near as they can, their diftance 
from one another. ‘The miner muft be very vigilant, and 
as foon as the borer is withdrawn, he fhould clap a piftol 
into the hole, which, when well directed, and fired bya 
man of refolution, feldom fails, as M. Vauban affirms, to 
kill the miner. The firlt ffiot. onght to be followed by 
three or four more; then the hole f:ould be cleaned: with 
the borer, to prevent the enemy from ftopping it up on 
their ide: and this is a matter of importance, for it-will 
hinder their miner from continuing his work in that-{pot, 
and oblige him entirely to abandon it. Thefe and many 
other ftratagems, which may be feen in the Memoirs of M. 
Vauban, plainly fhow that the bufinefs of a miner requires 
not only addrefs and cunning, but likewife great courage 
and refolution, to guard azainit and remove the feveral ob- 
fiacles that may be thrown in his way, with a view. to pre- 


ey 
vent the progrefs of the works committed to his direction : 
he may eafily guard againft them when he is undermoft ; 
but if it be otherwife, his fituation is extremely bad. In 
order to know for certain whether they are at work un- 
der the gallery, the miner generally mzkes ufe of a drum 
with fomething upon it, and then the fhaking of the earth 


mult occafion a kind of trembling, which will difcover that: 


they are at work underneath. Sometimes he liftens with his 
ear to the ground ; but the fluttering of the dram is the fu- 
reit way. 

While the miner is working upon the conftruétion of his 
gallery, the behegers muft be employed in demolifhing all 
the works of the enemy, and dilabling them from defending 
or repairing the breach. 
made againit the breaches, which will hinder the befieged 
from fhowing themfelves in that part, and from advancing 
to fee the works which may be made in the ditch or at the 
foot of the breaches. If there is a tenaille before the cur- 
tain, batteries are placed in the re-entering places of arms 
of the covert way of the half-moon, which plunge into the 


48t 
Of Siege s. 
esata Sartell 


With this view a continual fire is 


tenaille, and hinder the enemy from making ufe of it to dif- . 


‘turb the paflage over the ditch. And in order to filence 
them farther, another battery of mortars may be erected, 
in the moft advanced lodgment of the gorge of the half- 
moon 3 which battery being well feryed, will render it too 
dangerous and inconvenient for the befieged to abide there, 
fo as to have the attention requifite for obftruCting the paf- 
fage over the ditch. 

“But fometimes the enemy will make ihliehie embrafares 
in the curtain ; and from thence they fire on the lodgments 
of the covert way, fo as greatly to incommode both thofe 
lodgments and the opening of the defcent. into the ditch. 
The way to prevent the etfeG@ of thofe batteries, is to en- 


deavour to deftroy them with fhells : and, when the ground: 


will permit, to enfilade the curtain with ricochet firing. 
Tour or five pieces may be alfo placed on the upper part 
of the flanked angle of the half-moon; in which pofition 
they can fire direétly unon the curtain, and plunge into the 
tenaille-and:the poltern, by which the enemy. keep a commur 
nication with the ditch when it is dry. 

Let us fuppofe that the paflages over the ditch are fi- 
nifhed, fo as to be fit to walk over; that the cannon or the 
mines have made the breaches fufficiently wide for the af* 
fault ; that the afcent is made {mooth, and that the befie- 
gers can eafily mount to the top of the breach ; then they 
may lodge themfelves there, by following either of the two 
methods mentioned in the article of the half-moon. 

If the enemy have made no retrenchments in the infide of 
the battion, they will hardly venture to ftand an affault, as 
this would only expofe the place to be carried fword in 
hand, themfeives to be taken“ prifoners of war, and the town 
to be plundered. ‘l'herefore every thing being ready for 
the affault, they will beat the chamade, that. is, they will de- 
fire to furrender on certain terms... 

When a refolution is taken to. attack the baftions whilé 
the mines are : snaking and charging; a confiderable heap of 
materials is laid up in the lodgments neareft the breaches, 

that they maybe handed readily for the conftruGion o the 
lodment, as foon as the enemy is driven away. Every 
thing bein prepared to fet fre to the mines, all the grena- 
diers.of the army are ordered. to-march to the effault ; and 
they are to be fupported by a fufficient number of detach= 
ments, thatthe enemy may not’ be. able:to make a:ftand. 
"Thefe trox ops beinz ready, the mines are forung ; and as 
foon-as the dult is a little laid, the grenadiers, 
manded to march and to mount foremolt, move on ‘ 
foot of the breach ; and when they get nay 5 th 
immediately with their bayonets Kisied and are fol Or 
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my will not fail to make ufe of their mines, if they have any 
left ; and will likewile throw all kinds of combuftibles, to 
make the befiegers pay as dear as poffible for the ground 
which the befieged, will be obliged te yield in the upper 
part of the breach ; for yield at length they muit, and the 
juperior numbers of the befiezers mult furmount every ob- 
ftacle. 

As foon as they are beaten away, and have abandoned 
the upper part of the breach, the befiegers muft fet about 
making a lodgment ; which will confift at firft of a kind of 
arc of a circle, the convexity whereof is turned towards the 
enemy, if there is a breach in the faces of the two baftions, 
otherwife it will only be made on the upper part of the 
breach. ‘The breaches are to be all ftormed at the fame time, 
by which means the refiftance of the enemy will be divided. 
This whole ‘time the batteries and lodgments are to. fire 
with all the vivacity poffible againft the feveral defences of 
the enemy, and againft every place they are in and that can 
be fired egainft, without annoying the troops that are ftorm- 
ing the breaches. 

The lodgment on the breach being made, the faps are 
carried on to the right and left towards the centre of the 
baftion, and difpofed in the manner as.in Plate DXXXYV. 
fig. 5. baftion A. Cannon are brought upon the breach to 
batter the inner retrenchment, the ditch is pafled over here 
alfo, and a lodgment is made upon the breach in the manner 
mentioned in regard to the baftions. 

‘If behind this firft retrenchment there be a fecond, the 
enemy, after being forced to quit the former, retires to the 
latter to capitulate. There they are to be attacked asin the 
former retrenchment, and at length they will be forced to fur- 
render. It is very-rare to-fee a defence carried fo far as we 
have here fuppofed; but it was incumbent upon us to make 
this {uppofition, in order to give an idea of what is proper 


to be done, fhould the enemy refolve to defend the place 
to the laft extremity. 


§ 17. Attack of a place covered with Fore-ditches, Lunettes, and 
other Outeworks, &c. 


In order to give a more fimple idea of the operations 
ef a fiege, we have explained and applied them to a place 
that had no other outworks than half-moons and a covert 
way : but a greater number of works will make no altera- 
tion in the principles here eftablifhed: to take and keep 
poffeffion of thofe works, the befiegers have only to follow 
the fame rules ; which we fhell fhow in a few words. 

Let us fuppofe a place furrounded by a fore-ditch, and a 
fecond covert way, ftrengthened with lunettes, and fuppofe 
the front by which it may be attacked is covered witha 
horn or crown work, &c. 

Firft of all the trenches are to be opened as ufual, in order 
to come to the foot of the glacis of the fecond covert way; 
the ricochet batteries are to be placed on the produced faces 
of the works attacked, and of their defences; the faces of 
the lunettes of the front attacked ought to be enfiladed by 
the ricochet batteries. 

The fecond covert way is taken in the fame manner as 
the common covert way ;‘and then, if the fore-ditch is full 
of water, a good lodgment is to be fecured along this ditch, 
and batteries are to be ere€ted to make a breach in the lu- 
nettes, if the enemy do not think proper to quit them. It 
is very difficult for them to maintain themfelves in thofe 
works, when their communication is feen; and they can 
hardly avoid being feen, when a lodgment is made all along 
the fore-ditch. Be that as it may, fuppofing that they are 
lined with ftene-work, or only with turf, that they are frai- 
fed and pallifadeg, and, that the enemy are obfinate in their 
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cannon oppofite the middle of the faces, and the ditch may 
be paffed over by filling it with fafcines or fome other ma- 
terials. As it is a great deal fmaller than that before the 
body of the place, it is much eafier to pals. 

When the befiegers have made themfelves matters of the 
lunettes which cover the front attacked, they begin to think 
of paffing the fore-ditch. This is a very difficult tafk, be- 
caufe it is performed under the grazing fire of the covert 
way ; but this fire ought to be checked by the ricochet bat- 
teries, which fhould plunge into the covert way on every 
fide. ‘This ditch is croffed near the faliant angles of the 
glacis. It is always to be underftood, however, that there 
is no poflibility of crofling any ditch without a good epaule- 
ment of fafcines, to cover the paffage on the fide which is 
feen by the place, or by the works that defend it. 

When the lod ment is entirely finifhed on the covert way, 
then the other attacks are carried on in the manner before 
explained. 

There are places which, without any fore-ditch, have lu- 
nettes oppofite to the faliant and re-entering angles of the 
glacis, which are allo enveloped by a fecond covert way : 
fometimes they are vaulted and bomb-proof, as at Luxem- 
burg; and fometimes they have only a ditch, a parapet, and 
a covert way. 

Thofe which are vaulted and bomb-proof are very diffi- 
cult to take ; becaufe the ricochet firing and the bombs can 
do them no mifchief. In that cafe they muft either be 
turned, or be taken by mines. 

A work is faid to be turned, when the befiegers get be- 
tween that work and the place, and fo cut off their commu- 
nication. Sometimes the lunettes have communications un- 
der ground, and then there is hardly any other way of dri- 
ving out the enemy but by mines. ‘This is tedious work 5 
but there is no remedy for it. 

The lunettes and the ditch are always defended by 
branches of the covert way, with which they have alfo a 
communication, like thofe of the lunettes, A, A, Plate 
DXXXVI, fig. 1. ; 

This plate, which reprefents part of Landau and its at- 
tacks in 1713, may ferve to give an idea of the manner in 
which a work is turned. ‘he advanced lunette B, as well 
as the work C, called a tenai//le, are turned; that is, the 
trenches cut off the communication betwixt them and the 

lace. 

. When this communication cannot be cut off, there will 
be often a neceflity for attacking the lunette and covert 
way at the fame time; and the reafon. is, becaufe though 
the enemy fhould’be obliged to abandon the lunette, yet fo 
long as they are mafters of the covert way, they have it in 
their power to return and retake it. Therefore, the fure 
way of keeping poffeffion of it is to drive the befieged out 
of the covert way, at the fame time that they are forced to 
quit the lunette. i 

The garrifan may avail themfelves greatly of mines for 
the defence of thefe {mall outworks, fo as to oblige the be- 
fiegers to pay very dear for their acquifition, and be a long 
while in making it. But they muft purfue the fame me- 
thods as the befieged; they muft dig deep into the earth, 
they muft endeavour to deftroy the enemy’s mines, to blow 
up their galleries, and to make themfelves mafters of the 
lower ground, ‘This is an effential point, without which 
the enemy may blow up and deftroy the lodyments feveral 
times. ‘he celebrated M. de Valiere, in a Diflertation on 
Mines, at the end of the third volume of M. Folard’s Com- 
mentary on Polybius, fhows, that in a ground 25 or 30 feet 
deep, the enemy may be blown up twenty times. There- 
fore it is impofible to be too cautious in endeavouring to 
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the mifchief they may do by their great number of mines. 
Tn the neighbourhood of fome places there are a fort of 
{mall half-moons, called redoubts. When they are diftant 
from the place, the enemy cannot maintain themfelves there 
without expofing their troops to be taken prifoners of war; 


but when they are covered and defended as they ought to 


be, and judicioufly fituated, they are an objeé worth at- 


tention. Endeavours ought to be ufed to cut off the com 
munication between them and the place, and to oblige the 
enemy to abandon them by throwing in fhells; it may even 
be proper to affault them and drive them out fword in hand, 
provided they are not fo near the place as to receive power- 
ful fuccours, and be able to withfiand the attack. It is a 
matter of confequence to get rid of thefe fmall outworks as 
foon as poffible, kecaufe they may be of great hinderance to 
the progrefg of the attacks, by having a view of the trenches 
from the flanks, and enflading them, &c.g 

Tn fome fieges, when the garrifon are obftinate in their 
defence, {mall outworks are made at the foot of the faliant 
and re-entering angles of the glacis ; thefe confit only of a 
parapet reifed at the foot of the glacis upon thefe angles, 
each fide of which has about 10 or 12 fathoms. Thefe 
{mall works are called arrows. They may be feen in 
A, A, A, Plate DXXXVI. fig..2. ‘They communicate 
with the covert way bya paflage pierced on the ridge of the 
glacis, and pallifaded on both fides. At the entrance of 
this paflage is conftructed a traverfe B, generally called the 
tambour, which hinders the befiegers from being mafters of 
the arrow, or difcovering the infide of the place of arms be- 
longing to the covert way. 

To prevent the effe& of thefe arrows, the belt method 
is to ply them well with ricochet batteries, and with fhells 
thrown in alfo @ ricochet. Stone mortars may likewife be 
made ule of, to annoy the enemy in their arrows; for as 
thefe works are but imall, the ftone mortars produce a very 
good effe&. We have already taken notice of almoft all 
the works the befiegers may meet with beyond the covert 
way ; there remains, therefore, only to fee the manner of con- 
ducting the attacks of the other outworks mott commonly 
ufed in fortified towns. 


§ 18. Attack of a Forn-work. 


A. HorN-work is nothing more than the front of a forti. 
fication, which projets into the field, and is joined to the 
place by two long fides. It is placed oppofite to the cur- 
tains, and fometimes alfo to the baftions. The befiegers 
fhould endeavour, as much as- poffible, to avoid attacking 
the fide covered by thefe works, becaufe they are very dif. 
ficult to take, and of courfe will greatly lengthen out the 
fiege. But fuppofing there is an abfolute neceflity for at- 
tacking the place on the fide covered by a hora-work oppo- 
fite the beftion, and that this horn work has an half-moon 
oppolite to its curtain: ‘The trenches and parallels are to be 
made in the ufual manner; the fame method is to be ufed 
in regard to the ricochet batteries, which will alfo enfilade 
the branches of the horn-work. The taking of the covert. 
way of the half-moon, and of the half baftions of the horn. 
work, is carried on in the fame manner as the attack of the 
half-moon, and the two battions of the body. of the place. 
There remains, therefore, only to fhow HOW the lodgments 
are to be made in this work. We will fuppofe that there 
are two retrenchments withinfide, as in Plate YRXXV, 
fig. 5. 

"When the lodoments towards the point of the ‘half ba- 
ftions are finifhed, fome guns are to be planted there, in or- 
der to batter the face of the oppofite baftion ; and they are 
to be placed over-againft the lodgments of the flanked angles 
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both fides towards the curtain, alony which faps are carried 
on; as alfo towards the orillon of the half battions, if they are 
made with orillons: this will forma kind-of {mall parallel, the 
fire of which will help to cover the lodgments if front, in 
cafe the enemy fhould make any falltes to deftroy them. . In 
large fortifications, fuch as horn and crown works, the ladge- 
ments ought to be carried on with the greateft circum{pec- 
tion, in order to. be able to {upport them againit every attack 
of the enemy. 

As all thefe lodgments are commanded by the baftion, it 
will be requifite to dig the faps fufficiently deep, fo as to be 
fecure againit their fire ; and likewife to make traverles near 
enough to’each other for the fame effe@, 

If the baftion can be battered in breach from the rampart 
of the half baflions of the horn-work, the befiegers will for 
this purpofe make ufe of batteries erected on thefe half-ba- 
ftions ; and for the fame end they will alfo plant a battery of 
fix or eight guns towards the middle of the curtain.— 
Should it be impoffible to fink fufficiently into thefe, fo as 
to batter the lower part of the revetement of the baftion, 
fill they might be ufefully employed in playing againft the 
enemy’s defences, and driving them out of their retrench- 
ments. When the lodgments are well fecured withinfde,, 
it will be extremely difficult for the enemy to continue in 
the retrenchments, without running the rifk of being made: 
prifoners of war ; becaufe the communication between them 
and the place will become too difficult. They might ia- 
deed, by means of a bridge level with the water, retire into 
the collateral half-moons : but at. the fame time that the bee 
fiegers endeavour to make themfelyes matters. of the horn- 
work, they will allo ftrive to get poffeffion of thefe half- 
moons ; the taking of which muft inevitably follow that of 
this work, 

As foon as the enemy are entirely driven out of the 
horn-work, the befiegers mutt poflefs themfelves of it by 
carrying on lodgments which {hall occupy its whole ex. 
tent; and if there be any occafion. to ere& batteries within, 
in order to batter the baftion in breach, they are to. be erec- 
ted along its counterfearp, as may be feen in. z (ibid), 

Sometimes it fhall happen, that the ground of the infide 
of the horn-work will not permit lodgments to be extended 
there, as they are ranged in this figure, becaufe it may be 
too wet and-marfhy, or’elfe of too narrow a circumference, 
In that cafe there is no carrying on the lodgments but along 
the parapet of the front of this work, and along its branches, 
if the breadth of the platform of the rampart of thefe 
branches will permit. It muft be made to defile by fre- 
quent zig-zags or turnings ; but if it be too nzrrow, the 
only way for the beftegers is to fink very deep, in order to 
defile from. the fire of the place, and to cover themfelyes by 
traverfes made very near one another. 


Explanation 6f Plate DKXXY. fig. 5. 


a, Cavaliers of the trenches. 4, Batteries-of ftone more 
tars. c, Batteries to breach the half. moon before the horns 
work. d, Batteries againft the defence oféthis half. moon. 
e, Paflages over the ditch before this half moon. Ss Lodge: 
ments init, g, Batteries againft the flanks of ‘the horne- 
work,» 4, Batteries to breach the half baftions of the horn- 
work. 7, Batteries agaieft its curtain, /,, Lodgments in: 
the half baftions. and in the horn-work. m, Paffages over 
the ditch befcre the retrenchments in the horn-work, ay. 
Lodgments in thefe retrenchments. o,. Batteries azaintt 
the defences of the collateral half.moons. p> Batteries to 
breach thefe half-moons. 
thefe works. r, Lodgments in the fame. s, Batteries tq 
breach the reduits of the half-moons,. t, Paflages over the 
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horn-work. , Batteries azainft the defences of the ba- 
-‘ftion A. 2, Batteries to breach this baftion. 1B, Paffa:res 
over its ditch. -C, Lodgments in the baftion A. D, 
‘JLodgments on the’border of the ditch be‘ore the retrench- 
rent of the baftion A. E, Paffages over the ditch before 
‘this retrenchment. 
“Plate DKK XVII. reprefents the plan of the lodgments 
nade in the horn and crown work of Philipfburg in 1734. 
A great deal more might be faid in regard to all thefe 
articles; but for the particulars, we refer'the reader to the 
‘Memoirs of M. de Vauban, which difplay the whole extent 
of genius of that great man, and fhow how capable he was 
of finding out expedients for {urmounting all obftacles ari- 
fing either from foil, ftuation, or different manners of forti- 


. fying. 
§-19. To prevent fuccours from being thrown into a town be- 
Sfeged. 


Nor to interrupt the thread of the ufual operations of 
a fiege, we have fuppofed that the general had taken every 
neceflary meafure to guard againit all the attempts of the 
enemy, and to fecure fuccefs by the great fuperiority of 
his forces. Sometimes, however, it may happen, that an 
enemy who was looked upon as too weak to relieve the 
place, fhall prepare to attack the army of the befiegers, 
either in confequence of drawing out moft-of the troops 
from the neighbouring garrifons, which are leaft expofed, 
or of having been reinforced from fome other part. In fuch 
cafe, there are two ways to follow. The firft is, to wait 
for the enemy in the lines, and to hinder them from. break- 
ing through: the fecond, to leave part of the army in the 
lines, in order to carry on the fiege, and to oppofe any 
fallies of the garrifon; with the other to go and meet the 
enemy, and fight them out of the lines. 

Both thefe ways are fupported by the opinion of differ- 

“ent generals; but the latter feems to have the moft general 
approbation. 

The inconvenience of waiting for the enemy in the lines, 
js the uncertainty on which fide he intends to dire&t the 
attack ; for which reafon the befiegers are obliged to be 
equally ftrong in all their pofts; and when the line is very 
extenfive, the troops are at too great a diftance from one 
another, to make any confiderable refiftance on the fide 
where the enemy forms his attack. Moft lines of circum+ 
vallation, that were ever attacked, have been forced; fo 
that both ieafon and experience feem to eftablifh it asa 
‘maxim, that it is preferable to go and meet the enemy, and 
not to let him come within reach of the lines. 

Without pretending, however, to determine fo impor- 
tant a matter, it feems, that when a line is not very exten- 
five, it may be defended to an advantage. And, firit, 
it is beyond all doubt, that if the troops behind the line 
know how to avail themfelves of the feveral circumftances in 
their favour, their fituation is in many refpects preferable 
to that of the affailants. The latter are expoled to the fire 
of the line for a very confiderable time before they can 
come up to the border of the ditch. This ditch muft be fill- 
ed up: and all the while they are expofed to the fame fire, 
which muft kill a great many of their men, and throw their 
troops into fome confufion. And when they break into 
the line, they can make but a very narrow front ; for whieh 
reafon, they may be charged both in frgnt and flank by the 
troops within; who, if they do their duty, muft drive them 
into theditch. For, fuppofe the firft line of the defendant’s 
infantry next the ditch fhould be obliged to give way, the 
horfe that are behind them may and ought to fall upon the 
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formet may eafily drive them out again. We may there- 
fore conclude, that if the troops are fenfible of the many 
advantages of a good line, and ate determined to defend 
it; if-the feveral parts are likewife well fupported, and 
all the neceffary precautions have been taken to prevent be- 
ing furprifed ; it will be extremely difficult for the enemy 
to force it. 

Thus, at the fiege of Philipfburg, in 1734, prince Eu- 
gene reconnoitred the lines of circumvallation, and found 
them fo well difpofed, that he never once attacked them. 
‘They formed a kind of irregular femicircle round the places 
of which the Rhine might be confidered as the diameter. 
They were defended by a kind of fore-ditch, avd by wells 
betwen this fore-ditch and the lines, as may be feen in Plate 
DXXIX. If the prince had attempted to pafs over this 
ditch and thefe wells, he would have loft a great number of 
men by the fire of the lines. The wells were fo near to one 
another, that there was no poffibility of pafling between 
them: they muft have been filled up, as well as the fore« 
ditch, with fafcines; which would have been too tedious 
and dangerous an enterprife. 

In fuch a fituation, therefore, the befiegers may wait 
quietly in their lines ; but if they fhould be of fo great an 
extent, as not to admit of being equally guarded, then it 
feems to be the fafeft-way to draw out the troops, and meet 
the enemy, as marfhal Tallard did at Landau, in 1703. 
After he had defeated the army which was marching to the 
relief of the place, he returned and finifhed the fiege. ‘The 
duke of Vendome aéted jutt in the fame manner at the fiegé 
of Barcelona, in 1697. Having had intelligence that the 
marquis of Valefco, viceroy of Catalonia, was preparing to 
attack him, he went out to meet that general, gained acom- 
plete vi€tory, and returned afterwards before the places 
which was obliged to capitulate. 

At the fame time, we mutt allow that the fafeft way to 
conduct a fiege, is to have a good army of obfervation ad- 
vantageoully pofted fo as to cover the fiege, and be neat 
enough to receive fuccours from the troops employed be- 
fore the town, fhould the enemy come to a refolution of 
giving battle. © 

Ifthe enemy do not think proper to attack the befie- 
ging army, they may probably try to throw in fome {mall 
{nccours of troops and ammunition into the town. The 
way to prevent them is to make the circumvallation very 
exact, and not to’ leave an opening in it, under any pretext 
whatfoever. 

The-enemy may likewife attempt the raifing of the 
fiege, by making themfelves mafters of the {pot, or place, 
from whence the befiegers draw their provi‘ions ard am- 
mtnition. But before a general lay fiege to a town, he 
fhould take all the neceffary precautions for fecuring his 
magazines, covering his convoys, and guarding the feveral 
pofls through which the enemy might march to attack him. 

-Another expedient the enemy may think of for raifing 
the fiege, is to attack fome place of importance, which the 
befiegers have an intereft in preferving 5 in order to ngage 
them to march to its affiftance, and to abandon the fiege 
they have ‘in ham@s “Bur this expedient ought to have been 
forefeen, and every precaution taken to prevent it. How- 
ever, fhould the enemy find means to engage in an enter- 
prife of importance, and which requifes an immediate relief, 
if a general thinks there is not time {ufficient to take the place 
lie has Jeid'fiege to, and at the fame time to oppofe'tie ene- 
my’s defigns, in that ‘cafe he ‘may raife the fiege ; dut for 
fo doing, there fhould be very cogent reafons. Wha'king 
William-Jaid fege to Namur, in 1695, marfhal Villeoy, in 
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fels, thinking he fhould oblige that prince to march to its 
relief, and abandon his enterprife againit Namur; but king 
William chofe rather to ‘fuffer that city to be bombarded, 
than to relinquifh a very important conqueft, ‘in which he 
was in a manner fure of fucceeding. 


Sect. IL. Of Defence. 


§ 1. of the Troops and Ammunition with which a fort ified 
Town ought to be provided. 


As the goodnefs of the works, when a place is well pro- 
vided with troops, ammunition, nd provifions, is what en- 
ables it to hold out againft the attack of an enemy ; fo the 
want of any one of thefe three articles will not permit all 
the advantage to be reaped that was propofed in fortifying 
a town. Men are preperly the foul of a defence ; and with- 
out them the beft fortifications in the world are not able to 
make any great refiftance againft the enemy. 

Therefore we muft firft of all lay down as a maxim, that 
a. governor cannot make a good defence, unlefs he hath the 
number of troops neceffary for defending the feveral pofts, 
and obliging the enemy to pay dear for them. Immenfe 
fums are expended in fortifying a place, in order to ftop-a 
ftrong army with a {mall force: but what refiftance can the 
place. make without exerting a brifk fire; and what will 
thofe heaps of walls avail, if they are not defended? The 
garrifon of a town. befieged ought to have a reafonable 
ftock of provifions, in order to fupport themfelves under 
the fatizue of military duty; they ought alfo to have 
powder, arms, and generally every thing that is requifite 
to annoy the enemy, and to ftop the progrefs of their ope- 
rations. 

It ts not very eafy to fettle the number of troops necef- 
fary to defend a town; the nature of the ground on which 
the place is fituated, and the number of outworks, ought to 
determine the ftrength of the garrifon. M. Vauban in his Me- 
moirs reckons, that in a place regularly fortified with good 
baftions, | half-moons, and covert- ways, we fhould allow 500 
or 600 men to each baftion: That if the town has horn- 
works, 600 men may be likew:fe afligned to each of thefe ; 
and in proportion for the other outworks, according to the 
relation which their defence may require to that of the 
horn-work ; and the horfe fhould be the tenth part of the 
number of the infantry. 

This being premifed, fuppofe a place has fix battions, 
there muft be a garrifon of fix times fix hundred. foot, 
which makes 3600, and the tenth part of that number in 
horfe, which makes 360. Hence a {ufficient garrifon for 
fuch a place will be 3960 men. 

In order to compute, as near as poffible, the quantity of 
ammunition and provittons that may be required for fuch a 
garrifon, we mutt calculate how many days they-will be able 
to maintain a fiege. ‘The following are M. Vauban’s re- 
marks on this tubject. r - 

For the invefting the place and the Gang the Days. 
lines - 4 

For the opening of the bends to the ica of 
the covert-way : . 

For the attack and taking of the gaaverini and: 
making lodgments in it : 

For the dclecns and paflage over the ditch bélns 
the half moon + Fi 

For fixing the miners, or for the batteries till the 
making of a reafonable breach = 
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For taking and fecuriug the interior part of the 
half-moon - 3 
For the paffage over the great ditch before the 
two baftions, fuppofed to be begun before the 
taking of the half-moon . 4+ 
For fixing the miners, or erecting batteries on 
the covert-way, to lay the place open and make a 


reafonable breach - - 4 
For the defence and nepery: of the breach after 
the place is laid open - 2 
For the miftakes which the: shuctias may happen 
to commit, and their neglect in their works 4 
Total of the defence - wee 


In this defence it is plain we fuppofe a town to be forti- 
fied only with half-moons anda covert-way ; but if the 
half-moon had a reduit with a revetement and rampart, it 
might hold out four days longer. . If there were retrench- 


ments in the baftions, they might retard the taking of the . 


place five or fix days. If the ditch was ftrengthened with 
tenailles and caponiers, the paflage over it might be pro- 
tracted. two or three days. If there was @ good horn- 
work, or {ome other like fortification properly ftrengthened. 
with a half-moon, a covert-way, and retrenchments within 
the work, the taking of it would coft about 12 o 14 days. 
If this work had tenailles, the paffage over its ditch would: 
be later by two’ or three days. If there was a fore-ditch 
and a fecond coverty-way, the progrefs of the attacks. 
would ftill be lefs rapid, and we might reckon 10 or 12 
days for the taking of this fecond covert-way and the paf- 
fage over its ditch. If there were redoubts near the place, 
they would {till protra& the taking of it for fome days. 

From this eftimaze, though not very exact, an idea may 
be formed of the duration of a fiege: a point abfolutely 
neceflary for fecuring, at leaft, a fufficient quantity of am- 
munition during the time; we fay at leaft; becaufe it is; 
always prudent, if poflible, to have a greater quantity of 
ammunition than is fuppofed to be wanted. When once; 
the number of the garrifon, together with the duration of 
the fiege, is fixed, it is then very eafy to calculate the quan~ 
tity of powder and ammunition with which the place is to 
be provided. 

It is judged, that to be well provided with. cannon; eight: 
pieces fl apie be allowed to each baftion.. ‘Therefore in ai 
place of fix baftions:there ought to be 48 pieces. 

As a town is never attacked~on all fides, and there are: 
feldom above two or three attacks at the moft,.the cannon. 
belonging to thofe baftions that are not attacked, ferve tor 
flrengthen the baftions attacked, and they are placed alfo im 
_the outworks of the fronts attacked. ~ 

Among the cannon for the defence of the town there 
fhould be fome of 24, of (6, of 12, of 8, and of 4 pounders, 
and even of 2 and 1... Fhe latter-are of very great fervicey 
becaule of their being fo convenient to remove with eafe,. 
and with few men, from. one place to another; for this 
difturbs the enemy, who find. it difficult to deftroy thefe 
{mall pieces. The largeft ferve to fire againft their. batteries: 
and their works; The {mall ones are carried: to the out- 
works, and to the covert-way, frem whence they are fired en 
barbeite. It is cuftomary to make ule of fea carriages for 
thefe {mall pieces 

Belides cannon, the town ought to: be provided with a 
great number of wall guns,. carabines, mufkets, kc. We 
are to fuppofe that moft: of the ‘ordindry arms will be broke 
in the fervice, and therefore care muft be taken ta provide 
new ones-when wanted. 

The number of mortars. neceflary may be eftimated at 
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Of Sieges. two to every’baltion. They mult be of different bores, of 
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choofe, if they are wife (and certainly they will wais by ir in. OF sie 
12 and 8 inches diameter. 


There ought alfo to be feveral 
fLone-mortars. 
The garrifon of 'a place of fix baftions, confifting, as we 


have already obferved, of 3600 foot, are to be employed or 


diftributed in the following manner. 

We fhould, firft of all, reckon about 600 foldiers wound- 
ed and fick, in the firft 12 or 15 days of the fiege, and for 
the fervice of the batteries, the removing of ammunition, 
&c. And then there will remain 30c0 for the defence of 
‘the place. 

Thefe are to be divided into three equal bodies; one 
for the guard, the other for the biovac under arms, ready 
to-march on the firft notice where wanted, and the third to 
ret, 

The horfe are alfo divided into three bodies like the foot; 


that for the guard is chiefly placed on the right and left of 


the attack; that for the biovac is generally quartered by 
brigades, 1 in different parts of the town, where they may be 
of fervice, either to keep the inhabitants in awe, or to be 
ready to act in fallies.. In regard to the third corps, who 
are to reft, their horfes muft be faddled in the day ; and the 
horfe or dragoons muft be ready to mount inflantly, fhould 
there be any occafion for their fervice. 

The guard of infantry and the biovac ought to be under 
aris, at the feveral pofts affigned them in the works of the 
place ; and for the corps at reft, they mutt be ready to fup- 
port the troops on guard, in cafe thefe thould have need of 


their affiftance. 


The guard of foot of rooo men may be fubdivided 
mearly into three equal bodies; two of which to defend 
the pofts attacked, and the>third the other *pofts not at- 
tacked. And in regard to the two firft, they may be fub- 
divided alfo' into three equal bodies; two of which are to 
fire the firft two hours of the night, the other is to relieve 
one of them at the end of that time, the next is relieved 
two hours after; and fo on alternately, that there may be 
always two thirds of this guard in aétion, and the other 
third at reft. 

There is no occafion for fo brifk a firing by day as by 
might} becaufe the befieged are more capable of feeing 
what the enemy are about, and of oppofing their attempts ; 
but in the night nothing but a ftrong cannonading can 
guard againft their enterprifes. By day the troops fire from 
between bafkets, fand-bags, or gabions, placed on the upper 
part of the parapet, to the end that being under cover they 
mnay take better aim atthe enemy. =, 

As the moft perfec fortifications cannot hold out long 
without the neceffary ammunitions, too much care cannot 
be taken im regard to this article. 

‘‘ The ancients, fays Mr Folard, were accuftomed to lay 
in a great ftore of provifions, hen a place was threatened 
with a fiege; a ftore fufficient not only for three or four 
months, but for three or four years at leaft. This they 
were induced to do for two reafons; the fear of being 
blockaded ; and the -inviolable law of defending themfelves 
to the laft extremity. The moderns take lefs precaution in 

refpe€t to provifions, as well as to every thing elle; they 
think it fufficient to lay in a ftock for three or four 
amonths in towns of the greateft ftrength and importance ; 
which is very wrong. I grant, indeed (continues Mr Fo- 
lard), that the law of holding out to the very laft extremity 
‘is looked upon as chimerical at prefent, and entirely left to 
the ancients: but it fhould be. confidered, that an enemy 
awell acquainted with the ftate of things will meafure the 
ftrength of the place by the quantity of provifions contained 
therein; and making a calculation of the lofs of men in the 
attack, tozether with the.expence of a long fiege, they will 


the end), to take it rather by blockade than by a fiege in 
form: at leat they will be fure of becoming matters of it in 
three or four months through want of provifions ;. whereas 
a fiege may laft that time, if the garrifon are obftinate. 
Such a town as Lifle in Flanders, and as Bergues, both of 
which are out of the line of communication of our frontier, 
cannot be too well ftocked with provifions. A wife and 
experienced minifter will victual them at leaft for eighteen 
months, becaufe they may be blockaded. It is much the 
fame in regard to Strafburg and to Landau. ‘The latter 
was never vidtualled jor more than three or four months ; 
how imprudent, therefore, mutt it be to lay fiege to it, 
when it may be taken by a blockade almoft as foon as by a 
fiege, which is attended moreover with an infinite lofs of 
brave men, and a monftrous expence ?””’ 

Thefe refieGtions of M. Folard are very folid; but cir- 
cumftances will not always permit a place to be fo well pre- 
vided as one could wifh. 

When a governor finds that the enemy threatens to lay 
fiege to atown under his care, and that the place is in want 
of the chief things neceflary for a vigorous defence, he is 
to-exert all his abilities, in order to remedy this inconvenience 
as much as poflible. ‘T'he greateft want of all is that of pro- 
vifions ; he muft therefore endeavour to get. a fupply, both 
from the country and from the people of the town; which 
is to be diftributed among the garrifon with the greateit 
economy. The ufelefs winidélia fhould be all fent out, and 
an inquiry ought to be mage after thofe who are fufpected 
of having hoarded ‘any corn; and upon paying them for 
it, or upon giving them fecurity of payment, they fhould 
be obliged to deliver it up for the fubfaftence of the garri- 
fon. 

Hitherto we have made no mention of the inhabitants; yet 
they may be rendered ferviceable in contributing to cafe the 
garrifon. The governor fhould make ufe of fuch workmen 
who exercife handicraft trades for every thing relating to their 
refpective branches ; and thofe who are not artificers, fhould 
watch the fire that may be kindled by the fhells and red-hot 
bullets ; they ought likewife to tranfport the materials to 
the places affigned them; and even to work at the different 
retrenchments which the governor fhould think fit to order 
in the town, provided however that they be not too much 
expofed to the fire of the befiegers. An article of the 
greateit importance, in regard to the inhabitants, is to oblige 
them to lay in a ftock of provifions for fix months, and thofe 
that are able fhould be obliged to make ftill a greater pro- 
vifion, which will be a refource to the garrifon when their 
own ftock. is exhaufted. 


§ 2. Neceffary Preparations for maintaining a Siege. 


Wuewn a town is threatened with a fiege, the governor 
ought not only to take care to have a plentiful ftock of am- 
munition and provifions, but moreover he fhould ufe all 
the precautions requifite for retarding the rept ap: 
proaches, and rendering them more difficult and dangerous. 

He ought therefore to leave nothing in the neighbour- 
hood that may ferve to cover the enemy; he fhould clear 
the adjacent country of all houfes that are within reach of 
camnon-fhot, and fill up, if poffible, the caverns or hollow 
ways that may be concealed, or build fome redoubts and 
other works under the proteétion of the ‘place, by which 


they may be enfiladed. He ought to cut down all the 
trees; ina word, he fhould prevent the enemy’s having 


any cover within reach of the cannon of the place; he 
fhould fee that the fortifications be all in a good condition, 
and that the covert-way be well palifaded; in fine, he 
fhould caufe arrows to be built on the faliant angles of the 

glacis, 


rc iV. 


jieges, glacis, 


Retrenchments may alfo be made in the re-entering 
places of arms of the covert-way, by raifing a parapet with. 
in them, and parallel to their faces, with a {mall ditch be. 
fore it. Nor fhould the galleries for the mines be forgot- 
ten: on the contrary, they ought to be begun betimes, and 
carried out into the country as far'as the ground will per- 
mit: and chambers fhould be made under all the angles of 
the glacis, If there are any houfes within the rampart 
which may obftruét the defence, the governor ought to fee 
them demolifhed ; and nothing fhould be left, either within 
or without, which ean any way be of fervice to the befegers. 
If there are new raifed troops, care fhould be taken to dif- 
Cipline them well. 

The governor fhould alfo fee that the hofpitals be in a 
good condition, that the fick and wounded be taken care 
of, nor think it beneath his character to vifit them himfelf, 
and to let thg foldiers fee how greatly he has their prefer- 
vation at heart. "This is the fureft way to gain their con- 
fidence and affe&tion, and to engage them to do their ut- 
moft. towards defending the place. 

As it is now the cuftom to throw a great number of fhells 
into a town befieged, it is neceffary to have vaulted places 
under ground bemb-proof, where part of the garrifon not 
on duty may reft in fafety. They are not fo much wanted 
in large cities, where there are always different quarters fe- 
cure from the enemy’s fhells: but a {mall town is in every 
part expofed to the bombs; fo that fome places. under 
ground are abfolutely neceflary for the garrifon to take their 
reft, and to prevent the troops from being continually in- 
commoded. Thefe fubterraneous caverns are generally 
yaade in the gorges of the baftions, and fometimes under 
ez rampart behind the curtains. 

Where there are none of thofe fubterraneous places, it 
will be neceflary, as foon as the town is invefted, to erect 
defences to fhelter the men from the bombs; thefe are 
made of frong piéces of timber, laid floping againft the 
parts the leaft expofed, and they may be covered with thick 
planks laid in the fame manner. The large houfes fhould 
alfo be fhored, that is, ell the floors, from top to bottom, 
fhould be fupported with ftrong upright timbers, and the 
upper floor covered with large beams laid acrofs one another, 
and thefe again with earth, fafcines, dung, &c. When 
they are thus fitted up, they: may ferve eithér for the ac- 
commodation of the troops or for hofpitals, &c. But what 
deferves a more fpecial care, is the powder-magazines. 
They ought to be bomb-proof; but as there are very few 
that can refift the fhock of a great number of fhells, they 
fhould therefore be covered with feven or eight feet thick 
of earth, anda layer of fafcines, dung, and ftrong planks 
laid over them, fo as to forma kind of roof. But if it 
fhould happen, either from their fituation or height, that 
this cannot be done, then a range of large trees, well faften- 
ed together, muft be laid over them, fo as to diminifh the 
flock of the fhells. ‘lhe windows of the powder-maga- 
zines fhould have no profpeét towards the befiegers ; and 
to prevent all accidents, nobody fhould be permitted to go 
in or out of the doors, but when the fire of the enemy is 
flackened. 

When there are no powder-magazines in a town, it is 
very difficult to preferve the powder during a freze; all 
that can be done, is to diftribute it in different places, as in 
cellars end caves made under the ramparts, er in gardens, 
&c. and to cover thefe places well with thick planks, earth, 
fafcines, &c. 

The mifchief done by thells confifts not only in demolith- 
ing the buildings on which they fall, but likewife in fetting 
fire to moft places they fall upon; and when they are fol- 
towed by red-hot balls, it is very difficult to hinder the town 
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from being burnt. In order to remedy this evil, timely Of Sicges. 


precautions fhould be taken, and the inhabitants employed 
in extinguifhing the fre. 

Firft of all, a great number of cafks, filled with water, 
fhould be placed in the ftreets ; and the foldiers and inha~ 
bitants ought to be divided into companies, to prevent the 
fpreading of the flames. It will be proper to divide thefe 
into {mall bodies, and to allot different quarters to each of 
them, for extinguifhing any fire that may happen to partt- 
cular houfes; By thefe means each corps, or company, 
will become anfwerable, in fome meafure, for the houfes en- 
trufted to their care, and ufe the utmoft endeavours to pre- 
ferve them. ‘The pavements muft alfo be taken up, and 
dung laid in the ftreets, to prevents further mifchief from 
the burfting of the fhells. + 


§ 3. Of the Defence from the inwefling ta the Attack of the 


Covert- way. 


Wuen the place is invefted, and the befiegers begin to: 
work upon the line of circumvallation, the governor ought 
not at firft to fire upon the enemy’s troops with the largeft 
cannon, but with his {mall pieces only. For as the enemy 
ought to pitch their camp as near as poffible to the place,- 
provided they are out of reach of cannon-fhot, they will 
think themfelves at a fufficient diftance when out of the’ 
reach of thofe fmall pieces; but as foon as they are encamp- 
ed, the garrifon are to give them a full volley with their 
great guns, which will oblige them to decamp once more, 
and make them lofe time. 

While the befiegers are conftru€ting the. lines, their en- 
gineers {pare no pains to get an exact knowledge of the ad- 
jacent ground, and to reconnoitre the fortifications, that 
they may form the plan of attack, which they will be fure 
to make on the weakeft fide. ‘To prevent this, M. Goulam 
propofes the following {cheme. 

As foon as the town is invefted, the governor fhould fend 
200 or 300 men every night to that fide which he knows: 
to be the weakeft, with orders to lie upon their faces, in 
the form of a femicirle, of which the palifades of the co- 
vert-way may be confidered as the diameter. Thefe men 
fhould be divided into {mall parties, of three or four men 
each, at the diftance of 20 or 30 paces from one another, 
fo as to occupy a large tra&t of ground. All thefe different 
partics ought to agree upon a fignal, to give notice when 
any body paffes by them, and they fhould remain there in 
filence till day, without ftirring, unlefs: fomebody happens- 


to pafs by; in which cafe, the firft that fees them fhould. 


rife, and give the fignal to the reft, who are to do the fame ;- 
then all drawing clofe together, and advancing to-the pali- 
fades, they will take thofe who paffed, as it were in a net, 
without any poffibility of relief from their efcort, who can- 
not be numerous enough to refcue them from the hands of 
209 or 300 men, protected by the fire of the covert-way. 
If the men who advance to reconnoitre the place, inftead of 


pafling through the intervals, fhould fall in with fome of 


thefe parties, and endeavour to get off, they muft- be fired 
upon: thus the enemy may be eafily hindered from recon- 
noitering, and thereby acquiring a knowledge of the ground,- 
or the fide moft proper to be attacked. 

- From the time the place is invefted, the befieged fhould* 
fend every night fmall parties of eight or ten “men, com- 


manded by a ferjeant, with orders to lie upon their faces > 


all round the border of the glacis, and to lilten carefully to 
every thing that pafles. Whatever care the befiegers may 
take to open the trenches in filence, fill it will be very 
difficult for this operation to be made, without fuch a mo- 
tion as muft be heard or perceived from the neighbourhood: 
of the glacis, ‘Thele {mall parties may even advance a litle. 


furthers, 


/ 
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Of Sieges. further, obferving-filence, and t2king care not to be furpri- fhould not fire in falvos, or all at a time: for it is well Of Sica 
~~ fed by the parties which the enemy alfo may fend out on known, that the befiegers place foldiers in the trenches ' _ 


that fide, to watch whether there are any troops of the garri- 


* fon ready to fall upon the workmen. 


When the fide on which the enemy open their trenches 
is known, the great pieces of ordnance are mounted on the 
rampart of the town en barbette, and the {mall ones on the 
covert-way, from whence they are to fire brifkly upon the 
trenches, And to point more exactly, fire-balls are thrown 
from the mortars, which will give light enough to difcover 
the workmen. Juft at this time, the befieged fhould make 
the greateft fire againft the enemy, becaufe it is then they 
are moft uncovered, and confequently moft expofed. As 
the befieged cannot have their batteries ready till the fecond 
or third day after the opening of the trenches, during that 
time the guns may continue to fire en barbette ; but it will 
hardly be poffible to fire in that manner when the enemy’s 
batteries are once ereted. Mortars fhould likewife be ufed 
for throwing fhells on the workmen and thofe employed on 
the batteries; in fhort, the beft ufe fhould be made of the 
artillery, before the enemy are in a condition to filence it. 

It is cuftomary to make two or three attacks in order to 
divide the attention of the garrifon; and of thefe, general- 
ly {peaking, there is only one real: they mult therefore 
endeavour to find out this real attack, and to ufe the utmoft 
diligence in making good retrenchments, as well in the out- 
works, which the enemy muft,take before they can come to 
the body of the place, as in the gorge of the baltion of the 
front attacked. But to render thefe retrenchments -{trong 
and firm, they fhould have been begun and even finifhed be- 
fore the opening of the trenches. A governor, who has a 
proper knowledge of fortification, ought to judge on which 
fide a town is moft acceflible, and to prefume that here the 
enemy will commence their attack ; confequently he ought 
to think of every method of defence, the beit adapted to re- 


tard the approaches, and difpute every inch of ground. 
‘Lhe befieged fhould fo difpofe their artillery at the be- 
ginning of a fiege, as to enfilade the branches, and to di- 
rect their fire againft the head of the trenches or the faps. 
This muft be their principal effort; for it is by continually 
firing upon them that they may reafonably hope to retard 


the works. 

When the enemy have ere€ted their batteries, it is very 
difficult for the befieged to maintain theirs, efpecially if they 
are placed on the produced faces of the pieces attacked. 
For as the cannon are continually firing @ ricochet againit 
thefe faces, and it being difficult to guard againft this firing, 
it will be very dangerous for the foldiers to remain there : 


all that can be done is to make fome traverfes, in order to | 


diminifh their effe& ; which is difficult indeed to compafs, 
becaufe the fhot falling upon the traverfes will bound be- 
tween them. It is advifable not to perfift in firing always 
from the fame place againft the enemy’s batteries. By cea- 
fing to fire from that part where the befiegers know there 
was a battery, they may be induced to think they have de- 
ftroyed it, which will prevent their continuing to fire againit 
it, and be a means of preferving the battery for future fer- 
vice. But in order to give them trouble, {maller guns may 
be placed in the outworks, on the faces of the baftions, 
from whence the trenches and batteries of the befiegers can 
be difcovered ; andthey mutt often change place to perplex 
the enemy, who will find it very difficult to difmount thofe 
moving pieces. ‘Che befieged however mult endeavour to 
repair the parapets deftroyed by the enemy, and to take 
proper meatures for firing again from thence, as foon as the 
befiegers have fhifted their guns. 

It is alfo advifable that the batteries of the befieged 


to obferve, through {mall loop-holes made with fand.bags in 
the parapet af the trench, when the batteries of the town are 
fired, and to give notice to thofe who are~at work in the 


trenches, which way the guns are pointed, that they may 


put themfelyes under cover, If the befieged have only fix 
pieces on a battery, and they fire them all at a time, the ene. 
my have fome moments of fecurity to look over the parapet 
and to examine the ground where they intend to work and 
to condutt the trenches: but when the garrifon vary their 
manner of firing, they give more uneafinefs to thofe who 
are at work in the trenches, who will not be fo ready to 
look over the parapet; which, though it be neceflary, in 
order to view the fituation of the ground towards which the 
works are to be direéted, is ever dangerous, but efpecially 
when the trenches are brought within muflet-fhot of the 
place. 


§ 4. Of Sallies. 


A. carrison that keeps within a place, without making 
fallies, is, ag the chevalier de Ville fays, like thofe who are 
not concerned when their neighbour’s houfe is on fire, and 
will not ftir to extinguifh it till it has reached their own. 
And indeed, as the befiegers continually carry on their ap- 
proaches towards the town, it is of the utmoft importance 
to endeavour, in time, to ftop their progrefs ; to which end, 
the making of fallies is extremely conducive, efpecially when 
they are well conduéted, otherwife they would rather acces 
lerate than retard the taking of the place. 

Flow great foever the advantage of {allies may be, they 
are proper only when a garrifon is numerous. A fm! 
garrifon, although well ftocked with all the kinds of necef- 
fary ammunitions for making a defence, and for holding out, 
ought to be very careful how they venture to make a fally. 
But a numerous garrifon, not fo well provided, ought to 
fatiguc the enemy as much as poflible by frequent {fallies. 
The fame meature ought to be followed when a town ig 
but ill fortified ; the garrifon fhould not fhut themfelves up 
fo as to be obliged to furrender, as it were, without making 
much refiftance. It is beft in thofe cafes to harafs the ene« 
my continually, to keep them at a diftance as long as poflible, 
and to ufe every ftratagem and endeavour that may retard 
their approaching the glacis, and the taking of the covert- 
way. ‘Thus it was that the marquis of Uxelles, afterwards 
marfhal of France, behaved at the fiege of Mentz in 1689. 
He defended that large and ill fortified town upwards of 
two months, with the help of a very brave garrifon; but 
was obliged to capitulate for want of powder and ammuni- 
tion, though he was ftill mafter of the covert-way, and even 
in fome meafure of the glacis. 

When the befiegers are at a diftance from the place, fallies 
are very dangerous, becaufe the enemy may cut them off 
front the town with their horfe: but when they haye made 
their fecond parallel, and advanced the branches of the 
trenches towards the third parallel at the foot of the placis, 
then is the time for the garrifon. to fally. They may even 
venture, though with great caution, when the befiegers are 
at work upon the fecond parallel, and before it is entirely 
finifhed ; but the moft favourable opportunity of fallying, 
is when the befiegers are come to the third parallel, and want 
to make a lodgment on the glacis, ‘Ihen there is no danger 
of being cut off; and the enemy may be furprifed the more 
eafily, as the garrifon have it in their power to fall upon 
them all at once, and to tarow them into confufion, without 
giving them time to recover themfelves. ‘ 

Sallies may be either great or Imall; the former ought 
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Sieges to be with 500 or 600 men at lealt, or proportioned to the 
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guard in the trenches. the latter are only with 10, 15, or 
20 men. 

The intent of great fallies fhould be to deftroy a con- 
fiderable part of the works of the befiegers, in order to oblige 
them to begin again ; to nail up their guns; te retake fome 
pott which had been abandoned; and lattly, to obftrué the 
enemy’s works as much as poffible, and thereby retard the 
taking of the place. 

In regard to {mall fallies, they ferve for no other end than 
to interrupt the workmen at the head of the trenches, fo 
as to frighten them, and oblige them to run away. As it 
requires fome time to bring them back, and to make them 
return to their work, this will occafion delay, and retard the 
approaches. 

The bet time for great fallies, is two hours before day- 
light, the troops being then fatigued and fleepy ; therefore 
more eafily furprifed, and lefs capable of making a vigorous 
refiftance. And when it has rained very hard in the night, 
fo that the guard in the trenches may be unable to make ule 
of their fire-arms, this is alfo a favourable circumftance : in 
fhort, no opportunity fhould be neglected to furprife the 
enemy ; for allies feldom prove advantageous any other 
way. ‘Uhe following is the order which M. Vauban pro- 
pofes to be obferved. 

There fhould-be a detachment of go men drawn Up, 30 
in front, and three deep ; to which mutt be added a fourth 
rank of 30 grenadiers.. ‘I'he three firft ranks of this detach- 
ment fhould be armed with cuirafles; each foldier thould 
have a {word and pittol at his belt, and a partizan, or long 
tron fork with a hook, in his hand. ‘This detachment is to 
be followed by another of 180 men, 30 in front, and fix 
deep; the firft rank of thefe is to be armed as the former, 
with cuiraffes and long weapons, the reft as ufual. 'T'he 
firft rank in this detachment is to make up the rear in the 
retreat. After this fecond detachment 200 workmen are 
to follow with proper tools to deftroy the enemy’s works, 
and feveral of thefe with combuftibles to burn what they 
cannot otherwife deftroy. Some of them are to be provided 
with long nails of fteel, and of different magnitude, to {pike 
the cannon ; thére mutt be fome of a very large fize, becaufe 
the touch-holes happen frequently to be fo very, wide, that 
common nails will not fill them up exaétly. 

Befides the two detachments and workmen above men- 
tioned, another body of 300 or 400 men fhould be ordered 
to fupport them, and to follow them flowly as far as the head 
of the trenches; where, if they find that thofe who went 
before them have no need of affiftance, they fhould halt to 
be ready to aft if occafion requires it. If the guard of the 
trenches fhould make a vigorous attack upon the fally, 
this detachment will fupport them, and jointly encounter 
the befiegers. If the latter are repulfed, which muft be the 
cafe if the fally is not forefeen and expected, the workmen 
muft fet about demolifhing the works, and fillin up the 
trenches as faftas poffible. ‘Thefe troops fhould all endea- 
vour to penetrate as far as the batteries, in order to nail up 
the cannon, and to maintain themfelves in the trenches long 
enough for the workmen to deftroy great part of them, 
When they have dome what they propofed, they retreat to 
the covert-way in good order; and if the enemy fhould be 
fo imprudent as to purfue them as far as the glacis, they 
muft be received with a brifk fire as well from the cannon 
of the ramparts as from the troops in the covert-way. 

In fallies, and generally in all aétions performed by night, 
the foldiers fhould put fomething in their. hats, as a white 
paper or handkerchief, to know: one another in the dark. 
‘The troops defigned for this purpofe are drawn up in the 
place of arms within the town, or in the ditch if it be dry, 
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or elfe in the coverteway, When they are to march out Of Siegen 
by different gates, fome fignal fhould be agreed upon, that “vr 


they may all fmove at the fame time. If there are more 
attacks than one againft the town, as generally is the cafe, 
then feveral fallies may be made at the fame time upon thefe 
attacks. It might be proper. to makea great noife on one 


fide, in order to draw all the attention of the enemy that. 


way; and while they are bufy in the repulfe, to aG& vi 
goreully on the other fice 3 for then they. will meet with 
lefs refiftance, and will be more capable of hurting the be- 
fiegers. However, asa fally which has not -alk the fuce 
cefs that might be expeéted, ought not to difcourage the 
garrifon from repeating the attempt; fo one that has been 
crowned with fuccefs ought not to render them too confi- 
dent, or infpire them with too great a contempt for the 
enemy. ‘The miftakes the latter may have committed, will 
roufe their attention, and put them uponitheir guard, We 
ought ever to fuppofe, that they will do all that we fhould 
do, were we in their place, and that they will take proper 
meafures to remove every obflacle that may oppote them. 

Hitherto we have taken no notice of the ufe of cavalry 
in fallies ; and yet on fome occafions they may be of fervice, 
which is when the befiegers are at a diftance from the place. 
In this cafe, two detachments of horfe are ordered to the 
right and left to. fupport the fallies, and. to hinder the ene. 
my’s horfe from falling: upon them. ‘Thefe detachments 
ferve alfo to prote& their retreat, and to prevent their being 
cut off; but when the befiegers have finithed their third 
parallel, the fallies are then made with foot only, and fhould, 
as we have above obierved, be often repeated, provided the 
garrifon is numerous enough to difpute every inch of ground 
with the enemy. 

As foon as the troops are returned from the fally, fire. 
balls fhould be thrown into. the trenches, to difcover the 
workmen who are employed in repairing the mifchief that 
has been done, and are at that time in iome meature un- 
covered. ‘The fire of the place well ferved at this juncture, 
muft kill a great many of the enemy. So far relates to 
great fallies. 

The fimall: fallies, which are intended merely to difturb 
the befiegers without being able to do them much hurt, are 
conducted in the manner following. The governor orders 
out parties of 10, 15, 0r 20 ftout men only, as hath been 
already obferved, who are to advance foftly to. the head of 
the trenches, and to jump into them quickly, making a 
great noife, and throwing grenades ; atter- which they are 
to retire with all expedition: the alarm which they will 
occafion is {ufficient to make the workmen take to their 
heels, who defire nothing better than to have .a {pecious 
pretence, as M. Goulon obferves; to run away upon, the 
leaft alarm; and it is impoffible to. prevent it, or to bring: 
them back the fame night ; fo that the befiegers muft lofe 
all this time. If, fays the fame author, the befiegers be- 
come accuttemed to thefe little fallies, fo as to grow fecure 
and take no notice. of them, the befieged obferving this 
muft make one in good earneft, which coming unexpeéted, 
will eafily overturn the workmen and the troops that cever 
them: after which they may retire without fighting, left 
they fhould draw the whole guard of the trenches upon their 
backs. 


§ 5. Of'the Defence of the Glacis and the Covert-way. 


Besipzs the fallies which retard the lodgment of the 
befiegers on) the glacis, maines may increafe the difficulty of 
approaching. We have already taken notice of thefe in the 
{ection of Attack; we have only to obferve here in general, 
that the befieged muft make the beft ufe of them poflible, 
inorder to blow-up the enemy as often as the ground will 

I : permit ; 
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Of Sieges. permit ; this is the furelt way to keep the befiegers in awe, 


and to oblige them to advance with the greateft circumfpec- 
tion. 

Befides the galleries and mines which ought to be under 
the. glacis, the befieged may alfo lay oppofite to its angles 
large planks, ftuck full of very long nails, with the points 
upwards, to incommode the enemy in paffing over the gla- 
cis. ‘I'hefe planks ought to be ftrongly fixed, to prevent 
their being eafily taken away. ‘The burying of eaiffons in 
the glacis is alfo produgtive of a good effe&; but they 
ought never to be placed nearer than fix or eight feet to 
the infide of the covert-way, left they fhould do any damage 
to the troops that defend this poft. 

When the enemy endeavour to make a lodgment on the 
glacis, the garrifon muft repeat their fallies with greater vi- 
gour ; which may be done without any imeonvenience, be- 
eaufe of the facility of retreating. When the troops are 
returned from the fally, fire is fet to the chambers and caif- 
fons, which will greatly difconcert the befiegers. If the 
chambers are well difpofed, they muft hurt their lodgments 
prodigioufly ; and as foon as they are {fprung, the befieged 
may fall upon the enemy, this being a favourable opportu- 
nity for furprifing: them in diforder, and confequently of 
deftroying part of their works. This manner of proceeding 
fhould be often repeated, in order to fatigue the befiegers, 
and to retard the taking of the covert-way. 

When the enemy are ready to ftorm it, the garrifon muft 
prepare to give themoa warm reception. The difficulty of 
making a lodgment in the covert-way may be increafed by 
4 double row of palifades: the fecond fhould be lower than 
the firft, to the end that the enemy may not perceive them. 
Thefe two rows ought to be at the diftance of four or five 
feet from one another, to prevent the befiegers from jump- 
ing over them into the covert-way. Between them may 
be made a fmall ditch ;.into which moft of the enemy’s 
grenades. will fall, and caufe-lefs mifchief to the troops. 
Care muft be taken to make ftrong retrenchments in the 

aces of arms, either by raifng a parapet withinfide, and 
parallel to their faces, with a {mall ditch at the foot of it, 
or by fimple rows of palifades, which will hinder the ene- 
ry from forcing their way fo eafily as they would other- 
wife be capable of doing. In each place of arms there 
fhould be one or ¢wo barrels of powder, with balls and 
{mall-arms neceflary for the defence of the covert-way. 

All the batteries muft be got ready to fire with the ut- 
moft brifknefs upon the enemy, when ;they are at work 
wpon their lodgment. Every part of the place that looks 
into the covert-way ought to be lined with troops, who are 
to fire upon the befiegers ; but there ought to be no troops 
in the parts oppofite to the places of arms, that the troops 
pofted there may not be hurt by the fire from the body of 
the place. 

he garrifon fhould endeavour to be informed by de- 
farters at what time the enemy intend to make their attack ; 
the motions. of the latter may be alfo obferved by perfons 
potted on fteeples ; and’as foon as the troops are perceived 
to make an extraordinary motion, and the trenches to be 
filled more than ufual, this is a fign that they are going to 
attack. The vicinity of the encmy’s works may alfo en- 
able the befieged to judge of their forwardnefs ; and all this 
together, direct them to take fuch. meafures as are proper 
for giving a warm reception to the befiegers. 

* As foon as the garrifon perceive that the enemy are 
marching out of their trenches, they fhould keep: firing 
upon them continually with great and fmall.arms from all 
the works facing the attack. This will deftroy a great 


many of their men before they can reach the palifades :. the’ 


two rows of which in the covert-way will prevent their 


jumping into it direétly. 
of breaking them fucceffively with hatchets; and while this 
is doing, a general difcharge is to be made from the bat- 
teries of the town, which will do great execution. When, 
after a vigorous refiftance, the garrifon find themfelves hard 
prefled by the enemy, they may abandon the covert-way, 
and retire into the places of arms; and while the befiegers 
are working upon their ledgment, they will be expofed to 
the fire of the place, which takes them in front; and to 
that of the places of arms, by which they are taken in flank; 
fo that their lofs muft increafe conftderably. If they have 
mines ready, as we fuppofe they have, they muft {pring 
them, after having fuffered the enemy to work for fome 
time upon their lodgments; and after haviny kept firing 
againft them continually with great and {mall arms, thea 


“immediately they fhonld make a ftrong fally from the places 


of arms, and taking advantage of the diforder into which 
the befiegers muft inevitably be thrown, they will oblige 
them to abandon the covert-way. 

If there is no poffibility of hindering the enemy from 
making lodgments on the creft of the covert-way, or, which 
is the fame thing, on the ridge of the glacis, the befieged 
mutt endeavour to retard them, and to difpute as long as 
poffible their taking poffeffion of the places of arms. On 
this occafion fougafles are employed with fuccefs, and fhould 
be repeated feveral times if the ground will permit. When 
the befiegers have once completed their lodgment, and fup- 
ported it in a proper manner, they want nothing further 
than a little time to extend themfelves, and to become 
mafters of the covert-way. ‘The obftinacy of the befieged 
can only retard, but not abfolutely hinder, the taking of this 
outwork. 

Let us fuppofe that the enemy refolve to approach the 
covert-way by fap, and that they have raifed cavaliers in the 
trenches to plunge into this outwork, the befieged mutt 
firive to retard this operation by every ftratazem imagi- 
nable ; for when the cavaliers are once conftructed, it will 
be very dangerous to abide any longer in the covert way. 
They muft ftop the befiegers at every ftep with mines 3 
they muft harafs them with a conftant difcharge of fire-armsy 
and difpute every inch of ground, defending themfelves be- 
hind every traverfe, and in the places of arms, as well aa 
they can, without running ‘too great a rifk of having their: 
retreat cut off. 


§ 6. Of the Defence of the Paffage over the Ditch before the. 
Half-moon. 


Tur enemy having made themfelves mafters of the covert- 
way, and perfeéted all their lodgments, will erect their bat- 
teries for making a breach, and prepare for the defcent into. 
the ditch. All this while the befieged muft keep firing 
both with their great and {mall arms, in order to incom- 
mode the enemy in the conftruétion of their batteries. If 
the ditch is dry, the foldiers may mount with ladders along: 
the counterfcarp, and from thence throw grenades into the 
enemy’s. works ; and when they cover themfelves in the 
covert way with fand-bags, gabions, &c. againft the fire of 
the place, thefe very foldiers fhould, with great fap-hooks,. 
pull down part of them, and afterwards jump nimbly into the 
ditch, leaving the enemy expofed to the fire of the town 
while they are putting their materials again into order. 
Mines may be likewife ufed here with great advantage 5 
they furnith various means to harafs the enemy, to obitruct: 
their works, and to make them lofe time and men. 

The batteries of the. befiegers: being deftroyed by mines 
made under them, muft oblige them to lofe a great deal of 
time in repairing them, and in endeavouring to make them- 
{elves ‘matters of the mines, otherwile they can vo be 
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that were to open the breach, they muft make good ule of 
the time which the enemy will{pend in repairing them, and 
ftrive to perfect the retrenchments, which fhould have been 


_ fet about at the commencement of the fiege, in the gorge. 


of the half-moon, and in thofe of the baftions of the front 
attacked. 

The mines for blowing up the batteries of the covert- 
way may be difpofed in fuch a manner as to tumble the guns 
into the ditch, as may be feen in the courfe of mathematics 

by M. Belidor, who performed it with fuecefs at the aca- 
demy of La Fere. a 

It is certainly a great advantage thus to be able to be- 
come matters of the cannon of the befiegers, and to oblige 
them to ere&t new batteries, which muft take them up a 
confiderable time. A doubt here may arife, whether if thefe 
batteries are oppofite to that part where the enemy intend to 
pafs the ditch, this would not be helping to fill it up, fhould 
the befieged blow up the guns: but this inconvenience is of no 
great confequence, efpecially as it may eafily be remedied, by 
elearing away the rubbifh of the mine which tumbles into the 
ditch along with the battery. 

As the befiegers work-at the defcent into the ditch at 
the fame time that they are preparing their batteries, the 
befieged mutt think of retarding both thefe operations alfo 
at the fame time. If the defcent into the ditch is made 
under ground, miners fhould be employed to interrupt the 
work’; and if the ditch is dry, {mall detachments, as M. 
Goulon obferves, of five or fix men, may be placed near the 
eounterfcarp, to watch the moment that the enemy break 
through it, and immediately to fire inte the gallery: this 
difcharge will either kill or frighten the miners; and at leaft 
will retard the works. Thofe who have fired, fhould retire 
on each fide the opening to load their arms again, which may 
be repeated feveral times. Fire+balls and grenades may be 
likewife thrown into this opening, which will oblige the fap- 
pers to retreat, 

If the ditch is filled with water, the fame operations may 
likewife be performed with {mall boats made on purpofe ; 
and to cover thefe boats a kind of parapet fhould alfo be 
raifed by means of flrong boards, with holes to fire through 
upon the foldiers, who upon opening the gallery will throw 
fafcines into the ditch. At the fiege of Lifle, marfhal 
Boufflers contrived fome boats of this kind to retard the 
paflage over the ditch, before the grand lunettes or tenail- 
lons in the front attacked, and that before the half-moon. 

When the enemy make their opening into the dry ditch, 
they muft be oppofed with a ftrong fire, as well from the 
face of the baflion which flanks the ditch before the half 
moon, as from the place of arms or traverfe, which ought 
to be conftructed the whole breadth of the ditch, in order 
to ftrengthen the defence. By night fmall fallies fhould be 
made from this place of arms, with a view to interrupt the 
paflage over the ditch, and to retard, as much as poffible, 
the fixing of the miner. 

There are two ways of paffing the dry ditch, and of 
bringing the miner to the foot of the revetement which he 
isto enter. ‘he firft confifts in making a gallery fix feet 
wide, with a double row of barrels. 'Thefe mutt be filled 
with fand-bags, and fo muft the fpaces between them, in 
order to render the paflage of the gallery more fafe; and 
that there may be a fhelter from fire-works, ftrong planks 
are laid over it, and thefe again are covered with raw hides, 
or with earth and dung, This gallery is continued within 
three or four feet of the revetement; and in this {pace a good 
epaulement is railed with fand-bags te cover the miner on 
the fide expofed to the place. In regard to the other fide, 
itis of no ufe to ftop it up; nay, it ferves for an opening 


which the miners are making in the rampart of the work 
attacked. It is eafy to oppofe the progrels of this gallery 
with a continual fire, and with feveral leffer works conftru&- 
ed within the ditch. 

The other way, which, as we have already feen in treat- 
ing of the attack, confifts only in getting to the foot of the 
breach by fap, with an epaulement on the fide expofed te 
the place, may be covered, in order to prote& the paflage 
from the fire-works and grenades of the befieged. But 
this fap may be retarded by fallies; the befieged may like- 
wile {teal away the earth by night from the epaulements, 
and endeavour with hooks, &c. to diiplace the gabions and 
fafcines. 

If the ditch is filled with water, the befieged muft inter. 
rupt the enemy’s bridge .with a continual fire from their 
great and {mall guns, as well-as with grenades and fhells, if 
they are in a condition to fire upon the bridge and its 
epaulement. If the water has a {trong current, they muft 
open fluices in order to break down the bridge, or at leat 
to carry away the fafeines. ‘They fhould alfo attempt to 
fet fire to it with artificial works prepared for this purpofe: 
They may likewife approach the epaulement in the night, 
and draw away the fa{cines with hooks.’ They may even 
throw anchors upon it; and by means of capftans placed in 
thofe parts which flank the ditch, they may draw thefe 
anchors with cords faftened to them, and tumble part of 
the epaulement into the ditch. In fhort, every expedient 
mu be tried that «may poffibly retard the enemy’s ap- 
proaches: for when once they have perfected their bridge, 
they will foon he mafters of the outwork to which that 
bridge leads, whatever precaution the garrifon may take te 
defend the breach ; becaufe, as the befiegers can always pour 
in frefh men to fupply the room of thofe that are loft in the 
attack, they muft at length furmouat all oppofition. 


§ 7. Of the Defence of the Half-moon, 


Ware the enemy are effefting the pafflage over the 
ditch, befides the ditficulties that are raifed to retard the 
work, all proper precautions fhould be ufed to defend the 
breach, and prevent the taking of the half-mooa. For this 
purpofe guns are placed in all the works from which the 
breach may be feen; and they fhould be placed on carriages 
or on pieces of wood, as the. garrifon find moft commodious, 
Zh leaft hinderance to the defence, and productive of the beft 
effect. 

If the half-moon has no reduit, as here we fuppofe it has 
none, the retrenchments, which ought to have been made 
there, muft be put into good condition; a row of palifades 
muit be placed before it, in order to ftep the firft fury of the 
enemy after they have made themfelves mafters of the breach; 
in a word, the befieged muft prepare to difpute every inch 
of ground, and to retire from the half-moon into the town, 
when they find themfelves hard preffed and no longer able to 
maintain that poft. 

When the enemy prefent themfelves at the foot of the 
breach, a great number of grenades, and facks filled with 
powder, are thrown among them, with a view to fling them 
into diforder. ‘Glafs or earthen bottles filled with powder, 
and burning matches twitted round them, are capable of 
doing them a deal of mifchief. A great quantity of loofe 
powder may be f{cattered about the breach when the enemy 
are ready to mount to the aflault; and when they are mount. 
ed, lighted matches or burning coals may be thrown amon 
the powder to fet it on fire; which will burn and difatle a 
number of thofe who are in the breach. It will be proper 
alfo to throw into the breach a quantity of harrows, ftuck 
full of large nails with the points upwards: and to prevent 
2 the 
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Of Sieges. the enemy from removing them, they muft be faftened with 


’ chains, or with great cords. » It is advifable to be provided 


with crows-feet, and to fpread them about; as alfo with 
chevaux-de-frize, and with heriffons,. that fhall extend the 
whole width of the breach (fee Herisson). Shells alfo 
faflened to the ends ef: chains, in order to confine them to 
that part where they may do moft damage to the enemy, 
are an excellent contrivance. Their fufees are made fhorter 
than ufual, to the end that they may produce their effect 
more readily. Fafcines {meared over with tar, and, in fhort, 
every ftratagem ought to be tried to hinder the enemy from 
lodging themfelves in the breach. 

When the befiegers have furmounted all thefe obftacles, 
and at laft have got poffeflion of the breach, the mines are 
fprung in order to blow them up, and chevaux-de-frize are 
placed along the whole breadth of the breach. ‘I'he troops 
poft themfelves behind, and. continue to make a vigorous 
fire upon the befiegers while they are ufing their utmoft en- 
deavours to penetrate into the half-moon; and when they 
begin to force their way, the firft rank of men that defend 
it, bein armed with partifans or halberts, and {upported 
by the other troops, ought to fall upon the enmy, and cut 
them in pieces... But if the befiegers at length by dint of 
numbers fhould drive the garrifon from the breach, the latter 
ought to retire into the retrenchment, and from thence make 
a very brifk firing; and when they find that this is alfo upon 
the point of being forced, then they are to withdraw their 
cannon,.and whatever ammunition they may have, into the 
place ; and: laft of all, if they have any mines under that 
{pot, they muft {pring them as they retire, in order to do, 
all the milchief and to create all the confufion they can to 
the befievers. hie 

Sometimes it fhall happen that the enemy, after having 
made themfelves matters of the half-moon, omit to leave a 
fufficient number of troops to guard the lodgment, upon a 
prefumption that the befieged will not attempt to retake 
it, Whenever they fhow a confiderce of this kind, a ftrong 
body of the garrifom fhould return in the night and ftorm 
this work, either by the, gorge, or by fome other part. 
There are great odds, but fuch a vigorous and fudden fur- 
prife will be productive of a very good effet; at leaft there 
ig no great rif in trying, if the flrength of the garrifon will 
permit ;- and” fhould they fuccéed, the taking /of the town 
will be retarded feveral days. j : che 

Here we have fuppofed that the enemy are refolved to, 
ftorm the half-moon; but if they fhould attempt to get pof. 
feffion of it by means of faps, in that cafe the workmen 
mutt be continually haraffed by blowin up. mines, and kept 
as long as poffible from the breach by means of fire-works 
of all kinds) When they begin to make a lodgment in the 
breach, then the befieged fhould fall upon them brifkly, and 
deftrey the lodgment ; in-fhort, every artifice imaginable 
fhould be ufed to retard their progrefs. 

This lat method is lefs. bloody than the other; but on 
the other hand, it may be very tedious, when the befieged 
fpare no pains to difturb the enemy’s fappers and mivers. 

One thing that greatly deferves attention, and may render 
it very difficult for the befiegeis to mount to the aflault, or 
to lodge themifelves in the breach by means of faps, is to 
clear away the rubbifh in the breach. Ina dry ditch this 
may be eafily done; but in a wet one, the thing 1s more 
difficult: on the other hand, in the latter cafe the breach.1s 
more eafy to defend than in the former ; becaufe as the 
enemy cannot come to the foot of it but by the bridge of 
faicines, which is made in the ditch, and. is feldom above Io 
or 12, feet wide, they cannot of courfe prefent themfelves 
with fo large a front before the breach as in a dry ditch 5 
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them. 
§ 8. Of the Defence of the Paffage over the Ditch before the 


Baftion. 


Av the fame time that the enemy are carrying on the 
attacks of the half-moon, they work at the paflage over the 
ditch before the baftion. What. has been faid in regard to 
the defence of the ditch before the halfmoon, may be ap- 
plied on this occafion; we have only to add, that when this. 
ditch is dry, the caponier will be of great ufe to fire upon 
the enemy in their paffage over the ditch, and to fally from. 
thence m order to deftroy their works. [f.the ditch be wet, 
it muft be defended in the, fame manner as that before the 
half-moon: here only we fhall add, that if there is a tenaille, 
oppofite to the curtain of the front attacked, the fire from 
thence will greatly annoy thofe who are employed in filling, 
up thé ditch. Befides, the boats by which we obferved that 
the enemy might be incommoded in the pafflage over the 
ditch, the beliezed may likewife have recourfe to a kind of 
floats, made-with double joifts, at the end of which are. 
fattened empty barrels, to prevent their finking too deep in 
the water ; and thefe floats fhould be loaded with fhells, 
barrels of gunpowder, fafcines, pitch and tar; and in fhort, 
with all:forts of combuftibles proper for fetting fire to the 
bridge, and to the enemy’s epaulement: thefe are brought 
forward and fattened to the epaulement, and. afterwards 


‘they are fet on fre with a match, or with tow laid amidit 


the combuftibles. 

When.there are dikes or fluices, by means of which the 
ditch. may be filled with water at any time, every art muft 
be tried to defend it while it is dry; and when all the de. 
fences are exhaulted, then the water is let in, and the enemy, 
will be oblized to begin their work again. 


§ 9. Of the Defence of the Baftions in the Front attacked. 


Here the reader muft recollect what has. been faid in. 
regard to the defence of the breach in the half-moon. ‘The 
defence of the baftions is more eafy, becaufe it isnot fo 
difficult to retreat from thence, by means of the retrench- 
ment ;..and thig.retrenchment fhould be larger and more. 
{pacious than that of the half-moon, and more difficult to 
force. 

Befides all the precautions we have been mentioning, as. 
mines. under the breaches, within the baftions,, &c. the be- 
fieged fhould alfo mount feveral pieces. ef cannon on the 
breach, charged. with -cartridge-fhot, and pointed down. 
wards, fo as to. be able to {weep the whole furface of the 
ground on. which the enemy. muft form in order to march. 
to the affault. Care muft alfo be taken, leit the. enemy, 
difcouraged. with the difficulty of ftorming the breach, at- 
tempt to:{cale the baftion, as hath been practifed feveral, 
times, and particularly by the duke de. Noailles, marfhal of 
France, at the fiege of Gironne, in 1712. ‘The way to 
guard againft this attempt, is to place along the parapet of 
the works that may be imfulted, large picces of. timber, 
which are to. be tumbled upon the ladders as.foon as the 
enemy offer to mount. They fhould alfo have loaded fhells 
all along the rampart, fattened to’chains, and to let down 
towards the middle of the ladders, where they will burft 
and kill thofe who are mounted. They fhould likewife be, 


provided with combuftibles of different kinds, to. throw, 


upon the befiegers, and to keep them off from the foot, 

of the revetement. When the garrifon. are well prepared 

againft this attempt, it will be very difficult for the enemy, 
to fucceed. ' 

‘The entrance of the baftion may likewife he defended, 

; by 
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confequently the garrifon muft find it much eafier to repel O! Siege 
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ieges. by making.a ditch in the upper part of the breach, and 


filling it with all. forts of combuftible matter. .‘Uhis will 
form an impenetrable barrier againft the enemy, at leaft for 
fome days; which time is to be employed. in ftrengthening 
the retrenchments, and throwing up others, one. behind 
another, if the ground will permit, and it be refolved to de- 
fend the place to the laft extremity. Thouzh it is ufual 
for the enemy to force their way into the town by the 
baftion, and therefore the principal retrenchments ‘for de- 
fending the entrance of the place fhould be raifed in this 
part ; yet it is proper not to neglect the curtain. The 
enemy may be apprifed of thefe retrenchments, and as it is 
not the praétice to make any behind the curtain, they may 
take it into their heads to batter it in breach, and to con- 
ftru&t a bridge in the ditch before it, in order to penetrate 
into the town. ‘(hus did prince Eugene a& at Lifle; as 
the back part of the curtain was open, the place was obli- 
ged to capitulate... "The breaches. may likewife be defended 
by repairing them with large trees laid acrofs one another, 
the branches pointed towards the enemy. Cannon will 
make no great impreffion on this kind of wall; which 
was the principal defence of the ancients when a breach 
was made. : 

When the befiegers have triumphed over all thefe obfta- 
cles, fo as to be mafters of the breach, and to extend their 
lodgments on the baftion; then it is no longer poflible to 
defer capitulating, unlefs there are feveral retrenchments one 
behind the other. In that cafe, indeed, the befieged, if they 
think preper, may defend themfelves to the very laft; but 
this defperate defence 1s very rare, becaufe every wife go- 
vernor choofes to preferve the garrifon, and to fave the town 
from being plundered, which would be the.cafe, according 
to the laws of war, if it was taken by ftorm. 


§ 10. Of Precautions to be ufed againfl the furprifing of Towns, 
Scalades, Judden Attacks, Se. 


Tue right way to prevent furprifes, is to think that the 
enemy have a defign upon the town, and to ufe all the pre- 
cautions poffible in order to-frultrate their defigns. With 
this view a governor fhould put the fortifications into a good 
flate of defence, fhould fee that the feveral pofts, whether 
acceffible or inacceffible, be well guarded, that parties be 
fent to range in all the principal avenues of the place; ma 
word, he fhould moft exactly obferve whatever is prefcribed 
in the military ordinances concerning the guard of towns, 
the opening and fhutting of gates, &c. We fhall make no 
mention of any of thefe. particulars, becaufe a very fhort 
ftay in a garrifon is fufficient for learning -every thing that 
may relate to the daily and cuftomary duty, as well for the 
fafety of the town, as for the preferving peace and good 
order among the inhabitants, and for preventing any ftrangers 
or {ufpeéted perfons from entering the place, &c. 

We fhall only obferve, that when a fortrels is fituated 
upon a river, care fhould be taken to have. boats in the night, 
filled with foldiers, both above and below the town, to hinder 
any body from getting in that way undifcovered. If the 
ditches are filled with water, in frofty weather the ice fhould 
be broke every day; in fhort, nothing fhould be negleét- 
ed that tends to fecure the place againft any-enterprile ei- 
ther from within, or without. 

But chiefly on fair or market days this vigilance fhould 
be exerted; the guards ought to be doubled at all the gates, 
and the garrifon fhould be. difpofed in fuch a manner as to 
be ready to fly to their arms upon the firft beat of drum : 
care fhould be alfo taken to make the cavalry mount.on 
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horfeback, ready.to aft in all events. By ufing thefe pre. Of Sitges. 


cautions, it will be very difficult for the enemy to furprife 
the town; nay, the confequence may be, that hearing of the 
exact di(cipline obferved by the garrifon, they will relinquifh 
their defign; for furprifes feldom fucceed, except through 
neglect of military duty, and too great {ecurity in the go- 
vernor. i 

With regard to precautions againtt {calades, they confit 
in haying {mall parties continually about the avenues of the 
place, in order to be better informed of the enemy’s motions, 
and to keep a patrol all night, to fee that nobody fhall enter 
the ditch unperceived. A cuvett (Fr) may be likewife dug 
within the ditch, and palifades planted within fome diftance 
of the wall, to hinder the enemy from fixing their ladders, to 
it; the flanks of the baftions fhould be furnifhed with cannon, 
charged with cartridge-fhot, with balls of a quarter of a 
pound weight, or with pieces of old iron, to fire upon thofe 
who fhould attempt to feale the place oppofite the curtains; 
in the corps de gardes, within reach of the rampart, a pro- 
vifion fhould be made of halberts, with all other offenfive 
weapons fit for repelling the enemy when they appear on 
the top of the ladder, and for driving them into the ditch ; 
the ramparts fhould be ftocked with a great quantity of cy- 
lindrical timber, to roll down upon the ladders, and thofe 
that are upon them; and if the garrifon are not fo nume- 
rous as to be able to cover the whole ramparts, they fhould 
fix chevaux-de-frize, or fomething elfe, to the upper part of 
the parapet, which will hinder the enemy from getting over, 
in order to jump upon the rampart. There ought alfo te. 
be a ftock of {hells and grenades all loaden upon the walls, 
in order to roll them down into the ditch upon the enemy. 
There fhould likewife be fire-works ready to’throw upon 
them, as fafcines done over with pitch and’ tar, powder- 
barrels, fire-pots, &c.; a great number of fire-balls fhould 
be alfo flung into the ditch in order to give light, and that 
the cannon of the place may do good execution upon thofe 
who are got into it; the ditch fhould likewife be filled with 
crows feet, or little holes dug and covered with hurdles and 
earth, fo that the enemy fhall not perceive them, but tumble 
into them: in the middle of thefe little ditches there fhould 
be a palifade, or foe long iron-fpikes, ranged in fuch a 
manner as to run thofe through that fhall fall upon them. 
Neither are the gates to be neglected; the enemy will not 


fail to try to fx a petard to them, while the troops are en- 


deavouring to make themfelves matters of the rampart. Sol- 
diers muit be placed in a convenient fituation for firing on 
the perfon that fixes the petard: in all events the gates muft 
be Arengthened withintide, and large trees muft be got ready 
to debar the enemy from entering the town, fhould they be 
able to break open the gate. 

At the firft alarm of an attack, all the troops ought to 
run to the place afligned them, in order to be led. from 
thence to the ramparts. With regard to the cavalry, they 
ought alfo to mount on horfeback, and.to divide themfelves 
into feveral {mall bodies, which are to be at the foot of the 
rampart, ready at all events to charge the enemy, fhould 
they find means te penetrate by fome way or other into the 
town. 

If the enemy make feveral attacks at the fame time, it 
will not be proper to quit thofe parts where they do not 
fhow themfelves; this perhaps is a feint only to draw the 
troopsfrom the fide which they really intend to attack ; 
therefore the garrifon fhould be equally on their guard 
on all fides, and leave no polts naked, unlets the enemy 
have forced their way into the town: then indeed the bu- 
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Of Sieges. finefs is to charge them vigoroufly, in order to oblige them 


to retire. 

Upon the whole, it is eafy to withftand a {calade when 
there is no furprifes and therefore it rarely happens that a 
governor, who takes the neceflary precautions againft any 
iuch accidents, will lofe a town by this kind. of attack. 

A fealade may be. attempted in the day as well as by © 
night ; the latter indeed is more favourable to the afailants, 
yet they will not fueceed a whit the better, if they find that 
the garrifon are prenared to receive them, agreeable to what 
we have already mentioned. 

There remains only to mertion a word or two in regard 
to accelerated fieges ; which is, that a governor will not be 
expofed to this fort of fiege, if he takes the proper. precau- 
tions to be informed of the fteps and approaches or the be- 
hegers. 

If the enemy pretend to carry on a fiege in form, and at 
the fame time accelerate theirapproaches on-one fide of the 
place, the garrifon muft fall vizoroufly upon them, and 
fpare no pains to drive them out of what works they have 
feized upon. One may fulpec their defign, if it appears 
that they do not make their attach on ‘the fide of the town 
where naturally they ourht to make it, that they want to 
become mafters of the place with preater eafe ; and then the 
befieged fhould double their guard on that fide. In general, 
there fhould be a conftant attention to all the fronts of the 
place, and they fhould be all equally cuarded, till it appears 
clearly by the enemy’s works on which fide they form their 
attack, and which way they direét their works; neither are 
the other fides to be even then neglééted, left the enemy 
fhould lay held of this opportunity to attack them. It 4s 
always to be fuppofed that they are informed of every thing 
that paffes within the town, either by their fpies, or by de- 
ferters ; for which reafon the poft that feems leaft acceffible 
eught not to be neglected. 


§ 11. OF Capitulations. 


Tue capitulation being the laft tranfa@ion, both in the 
attack and defence of a town, this feems to be the moff na- 
tural place for {peaking of it, as it feems to be the moft 
proper fubje&t for terminating this article. 

When the governor, who defends a town, finds himfelf 
reduced to the laft extremity, or is ordered by his court to 
furrender, with a view of‘obtaining better conditions of the 
enemy, both for the town and garrifon, he orders the cha- 
made to be beat. or this purpofe one or more drummers 
are dire&ted to beat their drums on the rampart, on the fide 
next to the attack, to give notice to the befiegers that the 
governor has fomethinz to propofe to them; one or more 
white colours are likewife hung out for the fame purpofe, 
and one of them remains either on the rampart or’on the 
breach during the time of negociation. ‘The fame is 
practifed in demanding 2 fufpenfian’ of arms, after a very 
violent attack, to bury the dead, carry off the wounded, 
Bc. 

As foon as the chamade is beat, the firing ceafes on both 
fides, and the governor fends fome officers of diftinGtion to 
the general who commands the fiege, with the conditions 
on which it is propofed to furrender. As a fecurity, or as 
hoflages for thofe officers, the befiezers fend at the fame 
time the fame number into the town; if the governor’s pro- 
pofals are not azreeable to the commander of the befieging 
army, he rejects them, and mentions what terms he ts willing 
to grant. Generally fpeaking, he threatens the governor to 
allow him no conditions at all, if he does not detérrmine to 
furrender quickly ; for inttance, when the paflaze over the 
ditch of the place.is finifhed, or batteries are ereéted oppo-_ 
fite the flanks, &c. If the befeged find the conditions too 
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upon the rampart,'to make every body withdraw before hof- 
tilities are renewed, which is done very foon after. It is 
to be obferved, that during the negotiation they ouzht to 
be quiet on both fides, and by no means fhould go on with 
the operations of the fiege. ‘I'he governor ought during 
this time to be upon his guart, for fear of beino furprifed 
by ftratagem; which might expofe him to the difcretion of 
the befieger. 

Suppofe that the terms of capitulation are agreed upon 
two or three of the principal officers of the garrifon are fent 
as hoftages to the enemy ; and the genetal of the befieging 
army fends back ‘the fame number, and of equal degree, 2g 
a fecurity for fulfilling the capitulation. 

‘ihe conditions iniifted upon by the befieréd mutt vary 
according to the different circumftances and fituations ia 
which they find themfelves. But when the capitulation. is 
entirely fettled, an ‘officer of artillery from the befiezers 
enters the town, to take en inventory of all the artiller¢ 
and ammunition remaitiing in the place, ia conjunction 
with an offcer of artillery from the varrifon. A commif- 
fory of itores enters likewife to take an account of the pto« 
vifions, 

When a governor finds that he muft furrender, ard that 
there are confiderable magazines of ammunition and provi« 
fions, he fhould deftroy rioft of them before he offers to 
furrender, to the end that there may remain no more in the 
place than what ts neceflary for a capitulation, and that the 
enemy may reap no advantage from thence. Tf he fhould 
rot, before’ he enters into a capitulation, burn or dettroy 
thofe magazines, the enemy might inf on their bein pre-- 
ferved; but. they can think nothing of it when thofe precau- 
tions are taken beforehand. 

As foon as the befieged have delivered up a gate of the 
town to the enemy, the firft regiment of the army enterss. 
and mounts guard. 

When the day #s come that the garrifon are to leave the 
place, the befieging ermy is drawn up in two files of batta= 
lions and fquadrons, and the garrifon’ are to pafs between, 
them. The hour for their marching out being arrived, the 
general and the principal officers’ put themfelves at the head 
of the troops, to fee the garrifon defile before them. 

The governor puts himtelf at the head, followed by the 
principal officers ; and he makes the garrifon march in the 
beft order poffible. ‘The olieft regiments move commonly 
in the van and the rear, and the others in the centre with 
their baggage. When there is any cavclry, it is divided in 
the fame manner into three corps, for the van, the centre,. 
and the rear. Small detachments of horfe and foot are 
made to march along with the baggage, and to take care oF 
its not being rifed. 

The artillery granted by the capitulation marches after 
the firft battalion. When the garrifon arrive at the place 
agreed upon, they deliver up the hoftages of the befiegers 
to the efcort ; and when the latter have rejoined the army,, 
they fend back the hoftazes which the befiezed left for the 
fecurity of the efcort, with the waggzons, and other things 
granted by tbe befieging army for efcorting the garrifon. 

When the garrifop are made prifoners of war, they are 
likewife efcorted to the town agreed upon by the terms of 
the capitulation. 

Every thing fettle? in the capitulation ought to be facred 
and inviolable, and fhould be underftood in its genuine and 
moft natural fenfe: yet as this is not always pra¢tifed, the 
governor ‘fhould take the utmoit precaution to have no word’ 
inferted that fhall be in the leaft equivdcal, or liable to dif- 
ferent interpretations, ‘Phere are a great many examples, 
which prove the neceffity of this precaution. . 
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When the garrifon of a town capitulate in order to retire 
to the citadel, there are fome particular conditions to be 
ebferved ; fuch as follow. {' 

That the citadel fhall not be attacked on the fide next 
the town; that the fick and wounded, who cannot be re- 
moved, fhall flay in their prefent lodgings ; and when they 
are recovered, they fhall be provided with carriages and 
tran{ports to retire in fafety to the place agreed on in the 
capitulation. None thould'be fuffered to enter the citadel, 
but thofe who may be of ufe in defending it; the reft, who 
are called u/ele/s mouths, by no means ought to be admit- 
ted. Mention fhould be made in the capitulation, that 
thofe people fhall be conduéted to fome neighbouring place 
in the dominions of their fovereign, which fhould be na- 
med. A certain time ought alfo to be allowed for the 
whole garrifon to enter the citadel; and it fhould be ex- 
prefsly mentioned, that during this time the befiegers fhall 
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Man of War Bird. Sce Pericanus, 

War-Cry was formerly cuftomary in the armies of moft 
nations, when juft upon the point of engaging, Sometimes 
they were only tumultuous fhouts, or horrid yells, uttered 
with an intent to ftrike terror into their adverfaries; fuch 
as is now uied by the Indians in America, called the war- 
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WARBLES, in farriery See there § xxxu. 

WARBURTON (William), who has been juftly ftyled 
wir magnus, acer, memoratilis, was defcended from an an- 
cient and confiderable family in Chefhire. Hs grandfather 
diftinguifhed himfelf in the civil wars of the laft century ; 
and being of the royal party, probably injured his fortune 
by his attachment: to his king and the conftitutiom of his 
country. Fle married a lady of the county of Nottingham, 
by whom he had three fons; the tecond of whom, George, 
bein bred to, the law, pratifed as an attorney at Newark 
in that county. 

William, the fubjeét of this memoir, and the fecond fon 
of Me George Warburton, was born at Newark, December 
24. 1698. 
‘T'wells, but had the chief part of his education at Okeham 
in Rutlandfhire, where he continued till the beginning of 
the year 1714, when, his coufin being made head matter 
of the fchool at Newark, he returned to his native place, 
and was for a very fhort time under the care of that learned 
and refpeiable relations, In the month of April of the 
fame year, he was put out clerk- to Mr Kirke, an eminent 
attorney of Great Markham in Nottinghamfhire ; and con- 
tinued with that gentleman till the {pring of the year 19719. 
He then returned to his family at Newark ; but whether 
he practifed there or elfewhere as an attorney, is not 
known to his accomplifhed biographer, the bifhop of Wor- 
cefter. ; 

He had always expreffed a {trong inclination to take 
arders; and the love of letters, which tended to retard, ra- 
ther than forward, his progrefs in the profeflion chofen for 
him by his friends, prowing every day ftronger in him, it 
was deemed expedient to give way. to that inclination... In 
the fludies neceflary to- fit him for the church, he was di- 
rected by his coulin the fchoolmatter of Newark ; to whom, 
long atterwerds, when he ftood himfelf in the very front of 
literature, he gratefully acknowledged his obligations. At 
jeneth, om the: 22d of December’ +7235-he was ordained 
deacon by archbifhop Davis of York, and prieit on the fr& 
oi, March 1727, by bifhop Gibfon of London. 

Though he never liked the proteffion of en attorney, -he 
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conftru& no works that are neceflary for the redudtion of Of Sieges. 
; 


the citadel. * ‘ 

A maritime town requites alfo fome particular attention, 
in regard to the fhips that may be in the harbour. It 
fhould be ftipulated, that they fhall quit the harbour the 
fame day as the garrifon march out of the town, or when 
the weather permits to fail to the port agreed upon. ‘They 
fhould preferve their artillery, rigging, ammunition and pro- 
vifions, &c. | If they fhould be obliged by ftrefs of weather 
to put into any harbour of the befiegers by the way, it 
ought to be mentioned in the capitulation, that they fhall 
be .receiyed there, and fupplied with neceffaries for gon- 
tinuing their voyage; they ought alfo to be provided with 
pafiports, and, in a word, to have every kind of fecurity, 
that they fhall not be infulted by the enemy’s fhips, but 
fuffered without the leaft obftacle to fteer to the port a- 
greed upon. 


i 


had certainly acquired a very confiderable knowledge of the 
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laws of England; for in a difpute which arofe in 1726,, 


about the judicial power of the court of chancery, he com- 
bated with fuccefs the opinions of no lefs a man than the 
lord chancellor Hardwicke, then attorney-general. 

In 1728 he was prefented by Sir Robert Sutton to the 
reCtory of Brand-Broughton, in the diocefe of. Lincoln, 
where he fpent the greater part of his life, and compofed 
all the great works which will carry his fame down to po- 
fterity. In the fame year he was put upon the king’s lift 
of Mafters of Arts, ere&ted on his majefty’s vifit to the uni. 
verfity of Cambridge. ‘He had already publifhed fome ju- 
venile performances, which difplayed genius and reading, 
and attra€ted confiderable notice; but it was not till the 
year 1736 that he may be faid to have emerged from the 
obicurity of a private life into the notice of the world.— 
The firft publication which rendered him afterwards fa- 
mous now appeared, under the title of ** The Alliance be- 
tween Church and State; or, the Neceffity and Equity of 
an Eftablifhed Religion and a Teft Law; demonttrated 
from the Effence and End of Civil Society, upon the fun- 
damental Principles of the Law of Nature and Nations.” 


ton. 


In this treatife, fays Bifhop Horfley {, the author “ hath | Review of 
fhown the general good policy of an eftablifhment, and the #e Caf 


neceffity of a Test for its fecurity, upon principles whic 
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republicans themfelves cannot ealily deny. His work is one paters, 
of the fineft {pecimens that are to be found perhaps in any Lond. 


language, of {cientific realoning applied to a political {ub- dh 


ject,” 

: At the clofe of the Alliance was announced the fcheme 
of the Divine Legation of Mofes, in which he had then 

made a confiderable progrefs. The firft volume of this 

work was publifhed in January 1737-8, under the title of 

“ The Divine Legation of Mofes demonftrated on the 

Principles of a religious Deift, from the’ Omiffion of the 
Dogtrine of a future State of Rewards and Punifhments in 

the Jewifh Difpenfation, in fix books, by Witham Warbur- 

ton, M. A. author of the Alliance between Church and 

State ;”? and met with a reception which neither the fub- 

jet, nor the manner in which it was treated, feemed to au- 
thorife. It was, as the author afterwards obferved, fallen 

upon in’ fo outrageous and brutal’a manner as had beén 

icarce pardonable, had it been ** The Divine Legation of 

-Mehomet.’”’?—It.- produced. feveral anfwers,.and-fo much. a- 
bufe from the authors of ‘* The Weekly Mifcellany,”’ that 

in lefs. than two morths he was conftrained to defend him- 

felf, in ** A Vindication of the Author of the Divine Le- 
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gation « of Mofes, from the Afperfions of the Country Cler- 
pyman’s Letter.intthe Weekly Mit ifcellany of February 24. 
173 ; 7 8, 8vo.”” 

Mr Warburton’s extraordinary 
ted the notice of the -heir apparent to the crown, in whofe 
immediate eitiod we find him in June 1738, when he pub- 
lithed ** Faith working by Charity to Chriftian Edifcation, 
a Sermon, preached at the lait epiicopal Vifitation for Con- 
firmation in the Diocefe of Lincoln; with a Preface, fhow- 
ing the Reafons of its Publication ; and a Poft{cript, occa- 
fioned by fome Letters lately publifhed in the Weekly Mif- 
cellany, ‘by William Warburton, Bt. A: Chaplain to his 
Réyal Highnets the Prince of Wales.” 

In March 1737, the world was in danger of being depri- 
ved of this extraordinary genius by an intermitting fever, 
which with fome difficulty was relieved by a plentiful ule 
of the bark. 

The “ Effay on Man’? had been now publithed fome 
years; and it is univerfally fuppofed, that the author had, 
in the compofition of it, adopted the philofophy of the 
Lord Bolingbroke, whom, on this oceafion, he had follow- 


ed as his guide, without underftanding the tendency of his 


principles. In 1738, M. de Croufaz wrote fome remarks 
on it, accufing the author of Spinozifm and Naturalifm ; 
which falli ling into Mr Warburton’s hands, he publifhed 4 
defence of the firft epiftle, and foon after of the remaining 
three, in feven letters ; of which lix were_printed in 1739, 


and the feventh in June 1740, under the title of “ A Vin- 


dication of Mr Pope’ 8 Effay on Man, by the author of the 
Divine Legation.” ‘I'he opinion which Mr Pope concei- 
ved of thefe defences, as well as of their author, will be beft 
feen in his letters. In confequence, a firm friend{hip was 
eftablifhed between them, which continued with undiminih- 
ed fervour until the death of Mr Pope; who, during the 
remainder of his life, paid a deference and refpect to his 
friend’s judgment and abilities, which will be confidered by 
many as almoft bordering on fervility. 

Towards the end of the year 1739, Mr Warburton pub- 
lifhed a new and improved edition of the firft volume of the 
Divine Legation; and in May 1741, appeared the fecond 
part, which completed the argument, though not the entire 
plan of that work. ‘ A work, fays Bifhop Hurd f, in all 
views, of the moft tranfcendant merit, whether we confider 
the invention or the execution. A plain fimple argument, 


yet perfeGily new, proving the divinity of the Mofzic law, 


and laying a fure foundation for the fupport of Chriftianity, 
is there drawn out to a great length bya chain of realoning 
fo elegantly conne&ted, that the reader is carried along it 
with eafe and pleafure 5 ; while the matter prelented to him 
is fo ftriking for its own importance, fo embellifhed by a 
lively fancy, and illuftrated from all quarters by exquifite 
learning and the moft ingenious difquifition, that in the whole 


_compals of modern or ancient theology, there is nothing 


equal or fimilar to this extraordinary performance.” 

This is the panesyric of a man refleGting with tender- 
nefs on the memory of his friend and benefa€tor ; but it ap- 
proaches much nearer to the truth than the cobs of thofe 
cabaliflic critics, who, faftening upon fome weak. part. of the 
Divine Legation, or perhaps never having looked into it, 
have ridiculoufly contended that the author was far from 
being eminent as a {cholar (a), and that his work is inimi- 
cal to the caule of Chriftianity ! Putting partiality afide, 


[ 796 J 


there is in the Divine Legation of Mofed abundant evi- Ward 
ton. 


merit had now atttfac-° 


“and his. annotator. 
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dence of the malignant folly of this charge, as no man can- 
read-and under(tand that work without being convinced that 
it? author was a Chrittian, not only Bneeve but zealous ; 


that he was, what Johnfon calls him *, ‘*a man of vivorous * Lif 
faculties, of a mind fervid and ekeinae’ {upplied by unli. Popes 


mited and inceffant inquiry, with a wondesful extent and va- 
riety of knowledge, which had neither deprefied his imagi- 
nation nor clouded his perfpicuity ; and that to every work, 
and this work in particular, he brought a memory full 
fraught, with a fancy fertile of original combinations, exert- 
img at once the powers of the (cholar, the reafoner, and the 
wit.” But we think it muft be acknowledged, that his learn- 


ing was too multifarious to be always exact, and his inqui- 


ries too eazerly pufhed to be always cautious. We have 
no hefitation, howeyer, to fay, that to the divine this great 
work, with all its imperfections, is, in our opinion, one of 
the moft valuable that is to be found in any language. 

In the fummer 1741, Mr Pope and Mr Warburton, in a 
country ramble, took Oxford in their way. The univerfity 
was naturally pleafed at the arrival-of two fuch ftrangers, 
and feemed defirous of inrolling their names among their 
graduates. ‘The degree of D. D. was intended for the di- 
vine, and that of L. L. D. for the poet: but intrigue and 
envy defeated this fchetne; and the univerlity loft the ho- 
nour of decorating at the {ame time the two greateft geni- 
ules of the age, by the fault of one or two of its members. 
Pope retired with fome indignation to T'wickenham, where 
he confoled. himfelf and his friend with this farcaftic reflec- 


tion—** We fhall take our degree together in fame, what. 


ever we do at the univerfity.”’ 

The friendfhip of this eminent poet was of fervice to Mr 
Warburton in more refpeéts than that of increafing his faine. 
He introduced and warmly recommended him to moft of 
his friends, and among others to Mr Murray, afterwards 
earl of Manstield, and Ralph Allen, Efq; of Prior-park. 
In confequence oe this introduétion, we find Mr Warburton 
at Bath 1742; where he printed a fermon which had been 
preached at the Abbey-church on the 24th of October, for 
the benefit of Mr Allen’s favourite charity, the General 
Hofpital or Infirmary. In this year allo he printed a Dif- 
fertation on the origin of books of chivalry, at the end of 
Jarvis’s Preface to a tranflation of Don Quixote, which Mr 
Pope tells him, he had not got over two paragraphs of, be- 
fore he cried out, Aut Hrafmus, aut Diabolus. 

In 1742, Mr Warburton publifhed “ A Critical and 
Philofophical Commentary on Mr Pope’s Effay on Mar. 
In which is contained a Vindication of the faid Eflay trom 
the Mifreprefeatation of M. de Refnal, the French T'ranf- 
lator, and of M. de Croufaz, Profeffor of Philofophy and 
Mathematics in the Academy of Laufanne, the Commen- 
tator.”” It was at this period, when Mr Warburton had 
the entire confidence of Mr Pope, that he advifed him to 


‘complete the Dunciad, by changing the hero, and adding 


to it a fourth book. This was accordingly executed in. 
1742, and publifhed early in 1743, with notes by our au- 
thor ; who, in confequence of it, received his fhare of the a- 
bufe which Mr Cibber liberally beftowed on both Mr Pope 
In the latter end of the fame year he 
publifhed complete editions of ‘* The Effay on Man,” and. 
“ The Effay on Criticifm;’’ and from the {pecimen which. 
he there exhibited of his abilities, it may be tipped 

ope 


(a) We have heard’ this affirmed by narrow-minded elbegyrhibns, who were deftitute themfelves of every fpark of {ci- 
ence, and had no other claim to literature than what. arofe from a flight acquaintance with Hebrew critics of a very 
peculiar caft; to whom, it muft be owned, that no great refpeét was indeed ever paid by the author of the Divine legac. 
tion of Motes. 


we ACR 


arbur-’ Pope determined to commit the publication of thefe works 


ton. 


which he fhould leave to Mr Warburton’s care. At Mr 
. Pope’s defire, he, about this time, revifed and corrected the 
“ Efay on Homer,’ as it now ftands in the laft edition of 
that tranflation. ; 

- "Phe ‘publication of The Dunciad”” was the lat fervice 
which our author rendered Mr Pone in his lifetime. Af- 
ter a lingering and tedious ilnefs, the event of which had 
been tong forefeen, this great poct died on the 30th of 
May 1744; ard by. his will, dated the 12th of the pre- 
ceding December, bequeathed to Mr Warburton one half 
of his library, and the property of all fuch of his works al- 
ready printed as he had not otherwife difpofed of or alie- 
nated, and all the profits which. fhould arite from any edi- 
tion to be printed after his death: but at the fame time di- 
reéted that they fhould be publifhed without any future 
alterations, j 

‘In 1744, Mr Warburton turned his attention to the 
feveral attacks which had been made on the “ Divine Le- 
gation,” and defended himfelf in a manner which, if it did 
not prove him to be poffeffed of much humility or diffi- 
dence, at leaft demonftrated, that he knew how to wield the 
weapons of controverly with the hand of a matter. His 
firlt defence pow appeared, under the title of “* Remarks on 
feveral occafional RefleG&tions, in Anfwer to the Reverend 
Dr Middleton, Dr Pococke, the Malter of the Charter- 
Houfe, Dr Richard Grey, and others ; ferving to explain 
and jultify divers Paffages in the Divine Legation, objected 
to by thofe learned Wniters. ‘l'o which is added, A Ge- 
neral Review of the Argument of the Divine Lecation, as 
far as it is yet advanced ; wherein is confidered the Relation 
the feveral Parts bear to each other and the whole. -‘To- 
gether with an Appendix, in Anfwer to a late Pamphlet 
intitled, An Examination of Mr W——’s fecond Propo- 
fition.”? This was followed next year by “ Remarks on 
feveral accafional Refleétions, in Anfwer to the Reverend 
Doétors Stebbing and Sykes; ferving to explain and jufti- 
fy the 'I'wo Differtations in the Divine Legation, concern- 
ing the Command to Abraham to offer up his Son, and the 
Nature of the Jewifa Theocracy, obieéted to by thefe learn- 
ed Writers. Part JI. and laft.” Both thefe anfwers are 
couched in thofe high terms of confident {uperiority, which 
marked almott every performance that fell from his pen: du- 
ring the remaiader of his life. 

On the sth of September 1745, the friendfhip between 
him and Mr Allen was more cloiely cemented by his mar- 
riage with Mifs ‘Tucker, who furvived him, and is now, if 
alive, Mrs Stafford Smith of Prior-park. At that impor- 
tant crifis our author preached and publ:ifhed three feafon- 
able fermons: 1. “A faithful Portrait of Popery, by which 
i is feen to be the Reverfe of Chriftianity, 2s it is the De- 
ftru€tion of Morality, Piety, and Civil Liberty. Preached 
at St James’s, Weftminfter, Oftober 1745.”? 2. A Ser- 
mon occafioned) by the prefent unnatural Rebellion, &c. 
Preached in Mr Allen’s Chapel at Prior-park, near Bath, 
November 1745.”? 3. “ The Nature of National Offences 
truly ftated.—Preached on the General Faft-day, December 
18. 1745-6.” On account of the laft of thefe fermons, he 
was again involved in'a controverfy with his former antago- 
nift Dr Stebbing, which oceafioned ** An Apologetical De- 
dication to thé Reverend Dr Henry Stebbing, in An{wer 
to his Cenfure and Mifreprefentations of the Sermon 
preached on the General. laft, &c.”’ 

Notwithftanding his great conne€tions, his acknow- 
ledged abilities, and his eltablifhed reputation, a reputation 
founded on the durable bafis of learning, and upheld by the 
deeent and attentive performance of every duty incident to 
his ftation; yet we do not find that he received any addi. 
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tion to the preferment given him in 1728 by Sir Robert Warl ute 


Sutton (except the chaplainfhip to the prince of Wales), 
until April 1746, when he was unanimonfly celled by the 
Society of Lincola’s Inn to be their preacher, In Novem- 


ber he putlithed ‘* A Sermon preached on the Thankfet-: 
ving appointed to be obferved the gth of Oétober, tor the: 


Suppreffion of the late unnatural Rebellion.” . In 1747 ap- 
peared his edition of Shakefpeare, and his Preface to Cla- 
rifla; and in the fame year he publifhed, 1. “* A Letter 


from ‘an Author to a Member of Parliament concerning Li-- 
2. * Preface to Mis Cockburn’s Re-: 
marks upon the Principles and Reafonings of Dr Ruther- 
ford’s Effay on the Nature and Obligations of Virtue,’” 


terary Property.” 


&e. 3. “ Preface to a Critical Inquiry into the Opi- 
nions and Praétice of the ancient Philofonhers, concerning: 
the Neture of a Future State, and their Method of teach- 


ing by double Do@rine,”’ (by Mr 'Towne) 1747, fecond. 


edition. ] 


tween Church and State, correéted and enlarged.” 


“© In 1749, a very extraordinary attack was anade on the: 
‘moral character of Mr Pope, from a quarter where it could. 
be the leaft expected. An infig nificant pamphlet, under 


the name of A Patriot King, was that year publifhed by 
Lord Bolingbroke, or by his dire€tion, with a preface to it, 
refle@ing highly on Mr Pope’s honour. The provocation: 
was fimpiy this: The manufcript of that trivial déclamation® 
had been intrufted to the care of Mr Pope, with the charge 
(as it was pretended) that-only a certain number of copies: 
fhould be printed. Mr Pope, in his exceflive admiration of 
his guide, philofopher, and friend, took that opportunity, for 
fear fo invaluable a treafure of patriot eloquence fhould be 
loft to the public, to exceed his commiffion, and to run off 
more copies, which were found, after his death, in the print- 
er’s warehoufe. This charge, however frivolous, was ag- 
gravated beyond meafure; and, notwithftanding the proofs 
which Lord Bolingbroke had received of Pope’s devo- 
tion to him, envenomed with the utmoft malignity. Mr 


Warburton thought it became him to vindicate his deceafed . 


In 1448, a third edition of ‘ ‘The Alliance be~ 


tor, 


friend ; and he did it fo effeCtually, as not only to filence his, Tyrdte 


accufer, but to cover him with confution }.” > 


About this time the publication of Dr Middleton’s In- 


_quiry concerning the miraculous Powers of the Chriftian 
Church, gave rife to a controverfy, which was managed ~ 


with great warmth and afperity on: both fides, and not 
much to the credit of either party. On this occafion Mr 
Warburton publifhed an excellent performance, written with 
a degree of candour and temper, which, it is to be lamented, 
he did not always exercife. The title of it was ** Futian 3or & 


‘Difcourfe concerning the Earthquake and fiery Eruption which 


defeated that Emperor’s attempt to rebuild the Temple at 
Jerufalem, 1750.” A fecond edition of this-difcourfe, * with 
Additions,” appeared in 1751, in which year he gave the 
public his edition of Mr Pope’s Works, with Notes, in nine 
volumes 8vo; and in the fame year printed “* An Anfwer 
to a Letter to Dr Middleton, inferted in a Pamphlet inti« 
tled, The Argument of the Divine Legation fairly ftated,’” 
&c.; and “ An Account of the Prophecies of Arife Evans,. 
the Welfh Prophet in the laft Century,’’ annexed to the firft 
volume of Dr Jortin’s Remarks on Eccleftaftical Hittory; 
which afterwards fubjected him to much trouble. . 

In 1752,, Mr Warburton: publifhed the firft volume of 
a courfe of fermons, preached at Lincoln’s Inn, intitled; 
“ The Principles of Natural and Revealed Religion, occa 
fionally opened and explained ;”? and this was. two years, 
afterwards followed by a fecond. After the public had. 
been fome time promifed, it may, from the alarm which. 


was taken, be almoft faid threatened with, the appearance of: 


Lord Bolingbroke’s Works, they were about this ime. 
printed. 


Life of 
Warburtozs. 


WAR 


Warbur- printed. The krown abilities and infidelity of this noble- 


tOR. 


~ 


t Dryden. 


_ man had created apprehenfions in the minds of many people, 


of the pernicious effe&ts of his de@rines; and nothing but 
the appearance of his whole force could have convinced his 


. frierds, how little there was to be dreaded from arguments 


againtt religion fo weakly fupported. Many anfwers were 
foon publifhed, but none with more acutenefs, foltdity, and 
fprightlinef:, than ‘“* A View of Lord Bolingbroke’s Philo- 
fophy, in two Letters to a Friend, 1754;”? the third and 
fourth letters were publithed in 1755, with another edition 
of the two former; and in the fame year a fimaller edition of 
the whole; which, thouzh it came into the world without 
a name, was univerfally afcribed to Mr Warburton, and af- 
terwards publicly owned by him. To fome copies of this 
is prefixed an excellent complimentary epiftle from the Pre. 
fident Montefquieu, dated May 26.1754. 

At this advanced period of his ‘life, that preferment 
which his abilities might have claimed, and which had hi- 
therto been withheld, feemed to be approaching towards 
him. In September 1754, he was appointed one of his 
Majefty’s chaplains in ordinary , and in the next year was 
prefented to a prebend in the cathedral of Durham, on the 
death of Dr Mangey. About this time the degree of Doc- 
tor of Divinity was conferred on him by Dr Herring, then 
archbifhop ot Canterbury. A new impreffion of The Di- 
vine* Legation being now called for, he printed a fourth 
edition of the frft part of it, correéted and enlarged, divi- 
ded into two volumes, with a dedication to the earl of Hard- 
wicke. ‘The {ame year appeared ‘ A Sermon preached be- 
fore his Grace Charles Duke of Marlborough, Prefident, 
and the Governors of the Hofpital for the Small-pox and for 
Inoculation, at the Parifh-church of St Andrew, Holborn, 
April the 24th, 1755.” And in 1756, “ Natural and Ci- 
vil Events the Initruments of God’s Moral Government; a 
Sermon, preached on the -laft public Faft-day, at Lincoln’s 
Inn Chapel.’’ 

In 1757, Dr Warburton meeting with Mr Hume’s tra@, 
entitled, The Natural Hiftory of Religion, filled the margin 
of the book, as well as fome interleaved flips of paper, with 
many fevere and fhrewd remarks on the infidelity and natu. 
ralifm of the author. ‘Thefe he put into the hands of his 
friend Dr Hurd, who, making a few alterations of the ftyle, 
added a fhort introduion and cenclufion, and publifhed 
them in a pamphlet, entitled, “ Remarks on Mr David 
Hume’s Natural Hiftory of Religion, bya Gentleman of 
Cambridge, in a Letter to the Reverend Dr Warburton.?? 
This lively attack upon Mr Hume gave him fo much of- 
fence, that he thought proper to vent his {pleen on the fup- 
pofed author, in the pofhumous difcourfe which he called 
his Life; and thus to do greater honour to Dr Hurd than to 
any other of his numerous antagonifts, 

Towards the end of the year 1757, Dr Warburton was 
promoted to the deanery of Briftol; and in the beginning 
of the year 1760, he was, through Mr Allen’s intereit 
with Mr Pitt, afterwards earl of Chatham, advanced to the 
bifhopric of Gloucefter. ‘That great minifter is known to 
have declared, “ that nothing of a private nature, fince he 
had been in office, had given him fo much pleafure as bring- 
ing our author on the bench.” There was, however, an0« 
ther minifter, who dreaded his promotion, and thought that 
he faw a fecond Atterbury in the new bifhop of Glouce- 
fter ; but Warburton, {ays bifhop Hurd, had neither taleats 
nor inclination for parliamentary intrigue or parliamentary 
eloquence: he had other inftruments of fame in. his hands, 
and was infinitely above the vanity of being caught 


“ With the fine notion of a bufy man +t.” 


Fe was confecrated on the 2oth of January 1760, and 
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on the 30th of the fame month preached before the houfe Warbure 
COs. . 


WAR 


of lords. In the next year he printed “ A Rational Account 
of the Nature and End of the Sacrament of the Lord’s Sup- 
per.’ In 1762, he publifhed ‘* The Doétrine of Grace ; or 
the Office and Operations of the Holy Spirit vindicated fram 
the Infults of Infidelity and the Abufes of Fanaticifm,*’ 2 vols 
1zmo ; and in the fucceeding year drew upon himfelf much 
ill:Leral abufe from foe writers of the popular party, on 
occafion of his complaint in the houfe of lords, on the 15th 
of November 1763, againft Mr Wilkes, for putting. his 
name to certain notes on the infamous “ Eflay on Wo. 
man.” - 

In 1765 he publithed a new edition of the fecond part 
of the Divine Legation, in three volumes; and as it had 
now received his lait band, he prefented it to his great 
friend Lord Mansfield, in a‘dedication which deferves to be 
read by every perfon who efteems the well-being of fociety 
a3 aconcern of any importance. It was the appendix to 
this edition which produced the well-known controverfy be- 
tween him and Dr Lowth, which we have noticed elfe« 
where (fee Lowrn), as doing -no great honour, by the 
mode in which it was conduéted, to either party. In the 
next year he gave a new and much improved edition of the 
Alliance between the Church and State. ‘his was follow. 
ed, in 1767, by a third volume of fermons, toWwhich is add« 
ed, his firft Triennial Charge to the Clergy of the Diecefe 
of Gloucefter ; which may be fafely pronounced one of the 
moit valuable difcourfes of the kind that is tobe found in 
our own or any other language. With this publication he 
clofed his literary courfe ; except that he made an effort to- 
wards publifhing, and a€tually printed, the ninth and laft 
‘book of the Divine Legation. ‘This book, with one or two 
occafional fermons, and fome valuable dire&ions for the ftu. 
dy of theology, have been given to the world in the {plendid 
edition of his works in feven volumes 4to, by his friend and 
biographer the prefent bifhop of Worcefter. That prelate 
confeffes, that the ninth book of the Divine Legation dif. 
plays little of that vigour of mind and fertility of invention 
which appear fo confpicuous in the former volumes; but he 
adds, perhaps cul that under all the difadvantages with 
which it appears, it is the nobleft effort which has hitherto 
been made to give a rationale of Chriftianity. 

While the bithop of Gloucefter was thus exerting his lat 
ftrength in'the caufe of religion, he projected a method by 
which he hoped to render it effeftual fervice after his death. 
He transferred L. 500 to Lord Mansfield, Sir Eardley 
Wilmot, and Mr Charles Yorke, upon truft, to found a lec. 
ture, in the form of a courfe of fermons, to prove the truth 
of revealed religion in general, and of the Chriftian in, par- 
ticular, from the completion of the prophecies in the Old 
and New Teftament, which relate to the Chriftian church, 
efpecially to the apoftacy of Papal Rome. To this foun. 
dation we owe the admirable Introduétory Le@ures of 
Hurd, and the well-adanted Continuation of Halifax and 
Bagot. 

It is a melancholy refleGion, that a life fpent. in the 
conftant purfuit of knowledge, frequently terminates in the 
lofs ef thofe powers, the cultivation and improvement of 
which are attended to with too ftri@ and unabated a degree 
of ardour. ‘This was in fome degree the misfortune of Dr 
Warburton. Like Swift, and the great duke of Marlbo- 
rough, he gradually funk into a fituation.in which it was 
a fatigue to him to enter into general converfation. . There 
wexe, however, a few old and valuable friends, in whofe 
company, even to the lait, his mental faculties were exerted 
in their wonted force; and at fuch times he would appear 
cheerful for feveral hours, and on the departure of his 
friends retreat as it were within himfel/, ‘i'his melancholy 

~ habit 


* 
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arbur- habit was aggravate? by the lofs of his only fon, a very pro- 


; ton, 


AN ard. 


mifing young gentleman, who died of a confumption but a 


,fhort time bstore the Bifhop, who himfelf refigned to fate 


in the Sift year of his age. _ A neat marble monument has 
been erected to him in the cathedral of Gloucefter, with this 
infcription— * 


To the Memory of 
Wirtrram Warsurton, D. D. 
For more than 19 Years Bifhop, of this See; 
A Prelate 
Of the moft fublime Genius, and exquifite Learning. 
Both which ‘Malerss 
-He employed, through a long Life, 
In the Support 
Of what he firmly believed, 
THe Curistian Revicron; 
¥ And 
Of what he efteemed the beft Eftablithment of it, 
THe Cuurcu or ENGLAND. 
He was born at Newark upon Trent, 
Dec. 24. 1698. 
Was confecrated Bisnor of Gloucefter, 
. Jan. 20. 1960. 
Died at his Palace, in this City,. 
June 7. 1779. 
And was buried near this Place. 


WARD (Dr Seth), an Englith prelate, chiefly famous for 
his kuowledje in mathematics and aftronomy, was: born at 
Bontingford in Hertfordthire, about the year 1617. He was 
admitte? of Sidney collere, Cambridge, where he applied with 
great vigour to his ftudies, particularly to the mathematics, 
and was chofen fellow of his college. He was involved not a 
little in the confequences of the civil war, but‘foon after the 
Reftoration obtained the bifhopric of Exeter; in 1667, he 
was tranflated to Salifbury ; and in 1671 was mace chazcel- 
lor of the order of the garter; he was the firft Proteftant 
bifhop that enjoyed that honour, and he procured it to be 
annexed to the fee of Sahfbury. Bithop Ward was one of 
thofe unhappy perfons wio have the misfortune to furvive 
their fenies. which happened in confequence of a ‘fever ill 
cured; he lived to the Revolution, without knowing any 
thing of the matter, and died in 1690. He was the author 
of feveral Latin works in mathematics and aftronomy, 
which were thought excellent in their day ; but their ufe 
has been fuperfeded by later difcoveries and the Newtonian 
philofophy. 

Warp (Dr John), was the fon of a diffenting minifter, 
and born at London in 1679. He for fome years kept a 
fchool in ‘l’enter-alley, Moorfields ; but rendered himfelf fo 
eminent in the ftudy of antiquity, that in 1720 he was cho- 
fen profeffor of rhetoric in Grefham college: in 1723, du- 
ring the prefidency of Sir Haac Newton, he was eleéted a 
fellow of the Royal Society ; and in 1752 one of the 
vice-prefidents, in which office he was continued to his 
death. He was elected one of the truftees of the Britith 
Mufeum in 1753, and died at Grefham college in 1758. 
"fhe work for which he is beft known, ig his Lives of the 
Profeffors of Grefham College ; which is a confiderable ad- 
dition to the hiftory of learning in our country. His Lec- 
tures on Oratory were publifhed after his death, in two vo- 
humes 8vo. 

Warp, is varioufly ufed in our old books: a ward in 
London is a diftriét or divifien of the city, committed to the 
f{pecial charge of one of the aldermen ; and in London there 
are 26 wards, according to the number of the mayor 
and aldermen, of which every one has his ward for his 
proper guard and jurifdiction. A foreil is divided into 
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wards ; and a prifon is called a ward. Laftly, the heir of ‘Ward 


ON AG ae 


the king’s tenant, that held iz capite, was termed a ward du- 
ring his nonage ; but this wardfhip is taken away by the fta- 
tute 12 Car. IT.c. 24, 

Warp- Holding, in Scots law. See Law, N° clxv. 1. and 
elxvi. 3. : 

Wsxv- Hook, or Wadd-hook, in guanery, a rod or ftaff, 
with an iron end turned ferpentwife, or like a ferew, to 
draw the wadding out of a gun when it is to be unloaded. 

WARDEN, or Guarpian, one who has the charge 
or keeping of any perfon, or thing, by office. Such is the 
warden of the Fleet, the keeper of the Fleet prifon; who 
has the charsre of the prifoners there, efpecially fuch as are 
committed from the court of chancery for contempt. - 

WARDHODYS, 2 port of Norwegian Lapland, 120 
miles iouth-eail of the North Cape. E. Long. 31. 12. 
NM. Tati ose 

WARDMOTE, in London, is a court fo called, which 

is kept in every ward of the city ; anfwering to the curiata 
comitia of Rome. — 
_ WARDROBE, a clofet or little room adjoining to 2 
bed-chamber, ferving to difpofe and keep a perfon’s appa- 
rel in; or for a fervant to lodge in, to be at hand to wait, 
&e. 

Wardrobe, in’a prince’s court, is an apartment wherein 
his robes, wearing apparel, and other. necefaries, are prefer. 
ved under the care and direétion of proper officers. 

In Britain, the Adifler or Keeper of the Great Warprose 
was an officer of great antiquity and diznity. High pri- 
vileges and immunities were conferred on him by king Hen- 
ry VI. which were confirmed by his fucceffors; and king 
James I. not only enlarged them, but ordained that this of 
fice fhould be a corporation or body politic for ever. 

It was the duty of this office to provide robes for the co- 
ronations, marriages, and funerals of the royal family ; to 
furnifh the court with hangings, cloths of ftate, carpets, 
beds, and other neceffaries ; to furnith houfes for ambafla- 
dors at their firft arrival; cloths of ftate, and other furni- 
ture, for the lord lieutenant of Ireland, and all his majelty’s 
ambafladors abroad ; to provide all robes for foreign knights 
of the warter, robes for the knights of the garter at home ;. 
robes and all other furniture fer the officers of the garter ; 
coats for kings, herelds, and purfuivants at arms ; robes for 
the lords of the treafury, and chancellor of the exchequer, 
&c. livery for the lord chamberlain, grooms of his majefty’s 
privy chamber, officers of his majefty’s robes ; for the two 
chief juftices, for all the barons of the exchequer, and feveral 
officers of thefe courts ; all liveries for his. majefty’s fervants, 
as yeoman of the guard, and wardens of the Tower, trum- 
peters, kettle-drummers, drummers, and ‘fifes; the meflen- 
gers, and all belonging to the ftables, as coachmen, footmen, 
littermen, poftilions, and grooms, &c. all the kin’ coaches, 
chariots, harneffes, faddles, bits,’ bridles, &c. the king’s wa- 
ter-men, game-keepers, &c. alfo. furniture for the royal 
yachts, and all rich embroidered tilts, and other furniture 
for the barges. 

Befides the ma‘ter or keeper of the wardrobe, who had 
a falary of L. 2000, there was his deputy, who had L.1 503. 
and comptroller and a. patent clerk, each of whom has a 
falary ot L. 300. Befides many other inferior officers and 
fervants, who were all {worn fervants to the king. 

There was likewife a removing wardrope, who had its 
own fet of officers, and ftanding wardrohe-keepers at St 
James’s, Windfor Caftle, Hampton Court, Kenfington, and 
Somerfet Houfe; but the whole of the wardrobe eftablith. 
ment was abolifhed by ect of Parliament in 1782, apd the 
duty of it in future to be done by the lord chamberlain. ~ 

WARDSHIP, in chivalry, one of the incidents of te- 


hure 
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Werdthip. nure by knight-fervice. See Fzonar Syfem, Kuicur Ser- 
‘ vice, and ‘l'ENURE. i a 


Upon’the death of a tenant, if the heir was under the 
aze of 21, being a male, or 14, being a female, the lord 
was intitled to the wardhip of the heir, and was called the 
guardian in chivalry. This wardthip confifted in having the 
cuftody of the body and lands of fuch heir, without any ac- 
count of the profits, till the age of 21 in males, and 16 in 
females. For the law fuppofed the heir-male unable to per- 
form knight-fervice till 21 ; but as for the female, fhe was 
{uppofed capable at 14 to marry, and then her hufband 
might perform the fervice. The lord therefore had no 
wardfhip, if at the death of the anceftor the heir-male was 
of the full age of 21, or the heir-femalé of rq: yet if fhe 
was then under 14, and the lord once had her in ward, he 
might keep her fo till 16, by virtue of the ftatute of Weft- 
minfter, 1. 3. Edw. I. c. 22. the two additional years be- 
ing given by the legiflature for no other reafon but merely 
to benefit the lord. — 

This wardthip, fo far as it related to land, though it was 
not nor could be part of the law of-feuds, fo long as they 
were arbitrary, temporary; or for life only ; yet when they 
became hereditary, and did confequently often defcend upon 
infants, who by reafon of their age could neither perform 
nor ftipulate for the fervices of the feud, does not feem up- 
on feodal principles to have been unreafonable. For the 
wardfhip of the land, or cuftody of the feud, was retained by 
the lord, that he might out of the profits thereof provide a 
fit perfon to fupply the infant’s fervices till he fhould be of 
age to perform them himfelf. And if we confider a feud 
im its original import, as a fiperd, fee, or reward for actual 
fervice, it could not be thought hard that the lord fhould 
withhold the ftipend fo long as the fervice was fufpended. 
Thoxch undoubtedly to our Englith anceftors, where fuch 


ftipendary donation was a mere fuppofition or figment, it 
carried abundance of hardfhip ; and accordingly it was re- 
lieved by the charter of Henry I. which took this cuftody 
‘from the lord, and ordained that the cuftody, both of the 
land and the children, fhould belong to the widow or next 


of kin. 
ears. 

The wardfhip of the body was a confequence of the ward- 
fhip of the land; for he who enjoyed the infant’s eftate was 
the propereft perfon to educate and maintain him in his im- 
fancy: and alfo ina political view, the lord was moft con- 
cerned to give his tenant a {uitable education, in order to 
qualify him the better to perform thofe fervices which in his 
maturity he was bound to render. 

When the male heir arrived to the age of 21, or the heir- 
female to that of 16, they might fue out their livery or ow- 
frerlemain ; that is, the delivery of their lands out of their 
guardian’s hands. Vor this they were obliged to pay a fine, 
namely, half-a-year’s profits of the land ; though this feems 
expre{sly contrary to magna charta. However, in confidera- 
tion of their lands having been fo long in ward, they were 
excufed all reliefs, and the king’s tenants alfo all primer fet- 
fins. In order to afcertain the profits that arofe to the 
crown by thefe fruits of tenure, and to grant the heir his li- 
very, the itinerant juttices, or juftices in eyre, had it former- 
ly in charge to make inquifition concerning them by a jury 
of the county, commonly called an inguiftio po/t mortem ; 
which was inftituted to inquire (at the death of any. man of 
fortune) the value of his eflate, the tenure by which it was 
holden, and who, and of what age, his heir was ; thereby to 
afcertain the relief and value of the primer feifin, or the ward- 
fhip and livery accruing to the king thereupon. A manner of 
proceeding that came in procefs of time to be greatly abufed, 
aud at length an intolerable grievance ; it being one of the 


But this nobe immunity did not continue many 


[800.4 


WAR 


principal aceufations againft Empfon and Dudley, thie wick- .» 
ed engines of Henry VII. that by colour of falfe inquifi- 
tions they compelled many perfons to tue out livery trom 
the crown, who by no means were tenants thereunto. And 
afterwards.a court of wards arid liveries. was erected, for con- 
dudting the fame inquiries in a more folemn and legal man- 
ner. i 

When the heir thus came of full age, provided he held a 
knicht’s fee, he was to receive the order of knighthood, 
and was compellable to. take it upon him, or elfe pay a 
fine to the king. For in thofe heroical times no perfon 
was qualified for deeds of arms and chivalry who had not re- 
ceived this order, which was conferred with much prepara- 
tion and folémnity. We may plainly difcover the footfteps 
of a fimilar cuftom in what Tacitus relates of the Germans, 
who, in order to qualify their young men to bear arms, 
prefented them in a full afferbly with a fhield and lance ; 
which ceremony is fuppofed to- have been the original 
of the feodal knighthood. ‘Chis prerogative, of compels 
ling the vaflals to bé knighted, or to pay a fine, was ex- 
prefsly recognifed in parliament by the fatute de miliibus, 
1 Edw. II. ; was exerted as an expedient for raifing money 
by many of our beft princes, particularly by Edw. V1. and 
Q. Elizabeth ; but this was the occafion of heavy murmurs 
when exerted by Charles I. : among whofe many misfortunes 
it was, that neither himfelf nor his people feemed able to di- 
ftinguifh between the arbitrary ftretch and the legal exer- 
tion of prerogative. However, among the other conceflions 
made by that unhappy prince before the fatal recourfe to 
arms, he agreed to diveft himfelf of this undoubted flower of 
the crown; and it was accordingly abolifhed by ftatute 16 
Car. Te e200. 

WARE, a town of Hertfordfhire, with a market on 
Tuefdays, anda fair on thelaft 'l'uefday in April, and Tuef- 
day before St Matthew’s day (Sep. 21.) for horfes and 
other cattle. It is a large, well frequented, and well inha- 
bited thoroughfare town, feated on the river Lea, 21 miles 
north of London. It carries ona great trade in malt and 
corn, which they are continually fending in large quantities 
to London. E. Long o. 3..N. Lat. 51. 50. 

WARN, ‘in law, is to fummon a perfon to appear in a 
court of juftice. 3 f 

WARNING of Tewanrs, in Scots law. 
N° clxvii. 16. 

WARP, in the manufa€tures, a name for the threads, 
whether of fk, wool, linen, hemp, &c. that are extended 
lengthwife on the weaver’s loom ; and acrofs which the work- 
man, by means of his fhuttle, pafles the threads of the woof, 
to form a cloth, ribband, fuftian, or the like. 

Warp, a {mall rope employed occafionally to remove a 
fhip from one place to another, in a port, road, or river. 
And hence, ~ y 

To Warp, is to change the fituation of a fhip, by pul- 
ling her from one part of a harbour, &c. to fome other, by 
means of warps, which are attached to buoys ; to anchors 
funk in the bottom; or to certain ftations upon the fhore, 
as pofts, rings, trees, &c. The fhip is accordingly drawn 
forwards to thofe ftations, either by pulling on the warps 
by hand, or by the application. of fome purchafe, as a tackle, 
windla(s, or capftern, upon her deck. 

When this operation is performed by the fhip’s leffer an- 
chors, thefe machines, together with their warps, are car-- 
ried out in the boats alternately towards the place where 
the fhip is endeavouring to arrive : fo that when fhe is drawn 
up clofe to one anchor, the other is carried out to a com- 
petent diftance before her, and being funk, ferves to fix the 
other warp, by which fhe is farther advanced. 

Warping is generally ufed when the fails are unbent, or 
4 when 
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See Lawy 


_| pofition of the tide, 
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ther arife from the ‘unfavourable ftate of the wind, the op- 
or the narrow limits of the channel. 


WARRANDICE, in Scots law. See Law, No elxiv. 


¥ t I. ’ 
WARRANT, ‘is @ power and charge to a conftable or 


ether officer to apprehend « perfon accufed of any crime. 
It may be ‘iffued in extraordinary cafes by the privy. 
council, or fecretaries of {tate but moft commonly it is tf- 
fued by juflices of the peace. This they may do in any 
cafes where they ‘have ajurifdi@tion over the offence, in order 
to compel the perfon accufed to appear before them; for 
it would be abfurd to give them power to examine an of- 
fender, unlefs they had alfo power to compel him to attend 
and fubmit to fuch examination. And this extends to all 
treaforis, felonies, and breaches of the peace ; and alfo to all 
fuch offences as they have power to punith by ftatute. Be- 


’ fore the granting of the warrant, it is fitting to examine 


upon oath the party requiring it, as well to afcertain that 
there isa felony or other crime aétually committed, with- 
out which no warrant fhould be granted; as alfo to prove 
the caufe and probability of fufpetting the party againft 
whom the warrant is prayed. 

This warrant ought to be under the hand and feal of the 
juftice 5 fhould fet forth the time and place of making, and 
the caufe for which it is made; and fhould be dire&ted to 
the conftable, or other peace officer, or it may be to any 
private perfon by name. A general warrant to apprehend 
all perfons fufpected, without naming or particularly de- 
fcribing any perfon in fpecial, is illegal and void for its un- 
certainty ; for it is the duty of the maziftrate, and ought 
not to be left to the officer, to judge of the ground of fufpi- 
cion. Alto a warrant to apprehend all perfons guilty of 
fuch a crime, is no legal warrant ; for the peint upon which 
its authority refts, is a fact to be decided on a fubfequent 
trial; namely, whether the perfon apprehended thereupon 
be guilty or not guilty. When a warrant is received by 
the officer, he is bound to execute it, fo far as the jurifdic- 
tion of the magiftrate and himfelf extends. A warrant 
from any of the ju‘tices of the court of king’s bench ex- 
tends over all the Lingdom, and is tefted or dated England: 
but a warrant of a juftice of the peace in one county, muft 
be backed, that is, figned, by a juftice of another county, 
before it can be executed there. And a warrant for appre- 
hending an Englith or a Scetch offender, may be indorfed 
in the oppofite kingdom, and the offender carried back to 
that part of the united kingdom in which the offence was 
committed. 

WARRANTY, WarranttA, in law, a promife, or co- 
venant, by deed, made by the bargainer for himfelf and his 
heirs, to warrant and fecure the bargainee and his heirsy 
againft all men, for enjoying the thing agreed on or granted 
between them. 

WARREN (Sir Peter), an admiral, diftinguifhed by 
his virtue, learning, and undaunted courage, was defcended 
from an ancient family in Ireland, and received a fuitable 
education to qualify him for a command in the royal navy, 
in which he jerved for feveral years with great reputation 5 


- but the tranfaGtion which placed his great abilites in their 


full light, was the taking of Louifbourg in the year 17455 
when he was appointed commodore of the Britith {quadron 
fent on that fervice. He joined the fleet of tranfports from 
Bofton in Canfo-bay on the 25th of April, having under 
his command the Superb of 60, and the Launcefton 
and Eltham of 40 guns; he was afterwards joined by feve- 
yal other men of war fent from England, and took poffef- 
fion of Louifbourg on the 17th of June. ‘The French, ex- 
afperated at this lofs, were conftantly en the watch to re- 
« Vor. XVIII. Part Il. 
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- when they cannot be fuccefofully employed, which may ei- 
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take it; and in 1447 fitted out a large fleet for that pur- 
pote, and at the fame time another {quadron to profecute 
their fuccefs in the Eaft Indies. ‘Thefe fquadrons failed at 
the fame time ; but the views of the French were rendered 
abortive by the galtant admirat Anfon and Sir Peter Warren, 
who had been created rear-admiral, who with a large fleet of 
fhips fell in with the-French, defeated the whole fleet, and 


_took the greateft part of the men of war.’ This was the’ 


lat fervice Sir Peter rendered to his country as a com- 
mander in the Britith fleet ; for a peace being concluded in 


Warren, 
arlaw. 


the fucceeding year, the fleet was laid up in the feveral har- 


bours. \ ; 

He was now chofen one of the reprefentatives in parlia- 
ment for Weftminfter; and in the midft of his popularity 
he paid a vifit to Ireland, his native country, where he 
died of an inflammatory fever in 1752, fincerely lamented 
by all ranks of people ; and an elegant monument of white’ 
marble was ereéted to his memory in Weftminfter abbey. 

Warren, is a franchife or place privileged by prefcrip- 
tion or grant from the king, for the keeping of beafts and 
fowls of the warren ; which arehares and coneys, partridgesy 
pheafants, and fome add quails, woodcocks, and water-fowl, 
&e. Thefe being fere natura, every one had a natural 
right to kill as he could: but upon the introduGtion of the 
foreft laws at the Norman conqueft, thefe animals being 
looked upon as royal game, and the fole property of our fa- 
vage monarchs, this franchife of free-warren was invented to 
prote&t them, by giving the grantee a fole and exclufive 
power of killing fuch game, {o far as his warren extended, 
on condition of his preventing other perfons. A man there- 
fore that has the franchife of warren, is in reality no more 
than a royal game-keeper: but no man, not even a lord of 
a manor, could by common law juftify {porting on another’s 
foil, or even on his own, unlefs he had the liberty of free 
warren. This franchife is almoft fallen into difregard fince 
the new ftatutes for preferving the game; the: name being 
now chiefly preferved in grounds that are fet apart for 
breeding hares and rabbits. ‘There are many inftances of 
keen {portfmen in ancient times, who have fold their e- 
ftates, and referved the free-warren, or right of killing 
game, to themfelves: by which means it comes to pafs that 
a man and his heirs have fometimes free-warren over anos 
ther’s ground. 

A warren may lie open; and there is no neceffity of in- 
clofing it as there is of a park. If any perfon offend in a 
free-warren, he is punifhable by the common law, and by 
ftatute 21 Edw. III. And if any one enter wrongfully 
into any warren, and chafe, fake, or kill, any coneys with- 
out the confent of the owner, he thall forfeit treble damages, 
and fuffer three months imprifonment, &c. by 22 and 23 
Car. I. c. 25. When coneys are on the foil of the party, 
he hath a property in them by reafon of the pofleffion, and 
aétion lies for killing them ; but if they run out of the war- 
ren and eat up a neighbour’s corn, the owner of the land 
may kill them, and no action will lie. 

WARSAW, a large city of Poland, the capital of that 
country, and of the province of Mafovia. It is built partly 
in a plain, and partly on a gentle afcent rifling from the 
banks of the Viftula, which is about as broad as the ‘Thames 
at Weftmintter, but very fhallow in fummer. ‘This city and 
its fuburbs occupy a vaft extent of ground, and are {uppo- 
fed to contain 70,000 inhabitants, among whom are a great 
number of foreigners. "The whole has a melancholy appear~ 
ance, exhibiting the ftrong contraft of wealth and povertys 


luxury and diftrefs, which pervades every part of this une 
happy country. ‘The ttreets are fpacious, but ill paved 5 


the churches and public buildings are large and ny. that 
cent ; the palaces of the nobility are numcrous and plen- 
oF did 3 
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did; but the greatett part of the houfes, particularly in the 
fuburbs, are mean and ill-conftruéted . wooden hovels. —. 
Warfaw is 160 miles fouth-eaft by fouth af Dantzic, 130 


mm) north-north-eaft of Cracow, and 300 north-eait by. north of, 


Vienna. .E. Long. 21. 6. No Jats SPT. 

WART.: See Surcerr-Index..... . ae 
: WARWICK, the'capital of Warwick hire .in England,, 
and from which this county derives its name. | It is very 
ancient, and {uppofed.by Cambden .to.. be? the place called 
by the Romans Prefidium, where the Dalmatian horfe were 
pofted. It flands on a rock of free-{tone, of which all the 
public edifices in the town are built. At the Norman. in- 
vafion it was a confiderable place 5and.had many burzefles, 
of whom. 12: were obliged by «their tenure. to accompany 
the king in his wars. It is fupplied. with water brought 
in pipes from. fprings half a mile from the town, befides 
what it derives from the wells within it made in the rock : 
and it is eafily kept clean, by being fituated upon a declivi- 
ty. Four. ftreets, from the four cardinal points of the com- 
pafs, meet/in the centre of the town. .'The principal. pub- 
lic.buildings are St Mary’s, a very ftately edifice, an hofpi- 
tal; a town-houfe of free-ftone, three charity {chools, and a 
noble bridge over the Avon. It has had feveral charters ; 
but is governed at prefent by a mayor, 12 brethren, 2.4 bur- 
gefles, &c. It is a very handfome populous town, and gives 
title of earl to the family of the Grevilles. W. Long. 
1. 36. N. Lat. 52. 20. P 
. WASH, among diftillers, the fermentable liquor ufed by 
the malt diftillers. See Barwrry. eat 

WASHING, in painting, is when a defign, drawn with 
@ pen or crayon,.has fome one colour laid over it with a pen- 
eil, as Indian ink, biftre, or the like, to make it appear the 
more natural, .by.adding the fhadow of prominences, aper- 
tures, &c. and by imitating the particular matters whereof 
the thing is fuppofed to confit. 

Thus they ‘wafh with a pale red,.to imitate brick and 
tile ; with a pale Indian blue, to imitate water and flate ; 
with green, for trées and meadows 3 with faffron or French 
berries, for gold or brafs.; and with feveral colours for 
marbles. 

- Wasaine of Ores, the purifying an ore of any metal,. by 
means of water, from earths and ftones, which would other- 
wife render it difficult of fufion. 

- WASHINGTON, acity ef North America, now build- 
ing for the metropolis of the United States. It is feated 
at the. junétion of the rivers’ Potomac. and the Eaftern 
Branch, extending about four miles up each, including a 


tract of territory fearcely to be. exceeded, in point of conve- 


nience, falubrity, and beauty, by any in the world. This 
territory, which is called Columbia, lies partly in the ftate of 
Virginia, and partly in that of Maryland, and was ceded by 
thefe two ftates to the United States of America, and by 
them eftablithed to. be the feat of government after the year 
E800. It is. divided: into {quares or grand divifions, by 
ftreets running due north, and fouth, and eaft, and welt, 
which form the ground-work of the plan.. However, from 
the Capitol, the prefident’s houfe, and fome-of the import- 
ant areas) in the city, run diagonal ftreets, from one material 
ebje& to anethery which not only. produce a variety of 
charming -profpe€ts, but remove the-infipid famenefs. which 
renders fome other:great cities unpleafing. The great lead. 
ing -ftreets:are-all.160 feet. wide, including a: pavement of 
io feet, and a gravel walk of 30 feet planted with trees on 
each, fide, which, will leave 80 feet of paved flreet for. carri- 
ages. The reft.of the ftreets ave in. gencral. tro feet wide, 
with a few only 90.feety except North, South, and Haft: Ca: 
pitol Streets, which are 160 feet. ‘The diagonal: ftreets are 
named ‘after the refpective fates compoling the Union ,while 
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thofe running north and fouth are, fram the-Clapitdl eaft.. Wat 
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ward, named Haf Firft Street, Eaji Second Street, &c. and. 
thofe- welt of it are.in the fame manner called We? Fir 
Street, Wel Setond Streets: &c. 'Thofe runoing: eaft and 
weft ave from the Capitol northward named North A 


. Street, North B Street, &c. ard thofe fouth of it’are called 


Sauth A Street, South B Street, &c. The fquares or'divifions 
of the city amount to 11.50. * The reGangular fquares.ge. 
nerally contain from three to fix aeres, and are divided into 
lots of from 49 to 80 feet in front, and their depth from 
about £10 to 300 feet, according.to the 4ze.of the {quare. 
The irregular divifions produged. by the diagonak Areets are 
fome of.them {mall, but generally in valuable fituations; 
‘Their acute points are all to be cut of at 40 feet, fo that 
no houfe in the city will have an acute comer. All the 
houfes muft be of brick or (lone... “Whe-area for the Capi. 
tol (or houfe for the legiflative bodies) is fituated upon the 
moft beautiful eminence in the city, about-a mile from -the 
Eaftern Branch, and not much more from the Potomac, 
commanding a full view.of every part of the city, as well 
as a confiderable extent of the (country around, ‘The prefi. 


dent’s houfe will ftand upon. a rifing ground, -not iar frony 


the banks of the Potomac, poffefling a delichtful water pro- 
{pect, with a commanding view of the Capitol, and fome 
other material parts of the city. i 

Lhe city being fituated upon the great poft road, exaét. 
ly equidiftant from the northern and fouthern extremities 
of the Union, and nearly fo from the Atlantic Ocean to the 
river Ohio, upon the beft navigation, and in the midit of the 
richeft commercial territory in America, commanding the 
moit extenfive internal refources, is by far the molt eligible 
fituation ‘for the refidence of congrefs; and it is now pref- 
fing forward, by the public-{pirited enterprife, not only of 
the people of the United States, but alfo of foreigners. ' 

WASP,.in zoology. See Vespa. 

WATCH, in the-art of war, a numberof men potted at 
any paflage, ora company of the guards who go on the pat 
trole: 

Warcu, in the navy, the fpace of time. wherein ione dis 
vifion of a fhip’s crew remains upon deck, to perform the 
neceflary fervices, whilft the reft are relieved from duty, ei- 
ther when the veffel is undér {ail or at anchor. 

The length of the fea-watch is not equal in the fhipping 
of different nations. It is always kept four hours by our 
Britifh feamen, if we except the dog-watch, between four 
and eight in the evening, that contains two reliefs, each of 
which are only two hours on deck. The intent of this is 
to change the period of the night-watch every 24 hours; fo 
that the party: watching from.8 till 12 in one night, fhall 
watch from midnight till four-in the morning on the-fucs 
ceeding one.. In France the duration of -the watch is ex» 
tremely different, being in fome places fix hours, and in 
others feven or eight ; and in Turky and Barbary ut is ufus 
ally five or fix hours. a hat ‘, 

A. fhip’s company is ufually claffed inte two parties ; oné- 
of which is called the farboard and the other the larboard 
watch. It is, however, occalionally feparated into three dis 
vifions, as in a road or in particular voyages. 19 

In.a thip of war the watch is generally commanied ‘by a 
lieutenant, and: in merchant-fhips by one of the mates; fo 
that if there are four mates.in the latter, there are two-in 
each watch ; the firft and third being in the larbaard, and. 
the fecond and fourth in the ftarbeard watch: bit in the 
navy, the officers who command the watch ufualy divide 
themifelves into three parties, in order to lighten thar duty. 

Warcu, is alfo ufed for a {mall portable movenent, or 
machine, for the meafuring of time ; haying its mition rea 
ulated: by. a {piral fpring, spa a 
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ch, Watches, ii@ly taken, dré all fuch movements as fhow 
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~The time of thefe inventions was’ about the year 16585 Watch. 


‘the parts of time; ae clécks are fuch’as publith it,’ by ftri- 


kitig on a bell, Gc. But commonly the name watch is ap- 


propriated to fuck a8’are carried in the pocket ; ‘and’ clock 
‘to the large movements, whether they ftrike the hour’ or 


‘not. See Cock: ” - ‘ 


‘The invention of {pring or pocket-watches belongs to the 
prefent- age. It'is*true, we firid mention’ made of a watch 
prefented to Charles V. in the hiftory of that prince: but 
this, in all probability, was1io more than'a kind of clock to 
be fet on atable, fome refemblance whereof we have: ftill 
remaining in the ancient pieces’ made before the year 1670. 
"There was'alfo’a ftory-of a-watch having been difcovered in 
Scotland belonging to king Robert Bruce; but this we be- 
lieve has turned out altogether apocryphal. ‘The glory of 
this very ufeful invention lies between Dr Hooke and M. 
Huyghens’;" but t6 which of them it properly belongs, has 


beén greatly difputed; the Englith aferibing it to the form- 


ér, and the French, Dutch, &e. to the latter. Mr-Derham, 


in his ‘Artificial Clockmaker, fays rourdly, that’ Dr Hooke: 
was the inventor; and adds, that he contrived various ways » 


of regulation: One way was witha loaditone: Another 
with a tender’ ftraight‘{pring, one enid*whereof played back- 
wards and forwards with the balance; fo that the kalance 
was to the:fpring:s the bob to a’ pendulum, and the {pring 
as the’ rod thereof: A'third method was with two balances, 


of ‘which. there were divers forts; fome “having ‘a {piral 


fpring to the balance fora regulator, and others without. 
But the ‘way. that prevailed; and which continues in mode, 
was with one balance; and one {pring running round 'the up- 
per part of the verve thereof : Though this'has’a difadvan- 
tagé, which thofe with two fprings, é&c. were free from 3, in 
that a fudden jerk, or confufed fhake, will alter its vibrations, 
and put it in an ‘unufual hurry. cures 


as appears, among other evidences, from’an infcription on 

‘one of the double balance watches prefented to kin 
Charles IT: viz: Rob. Hooke inven. 1658. 'T. Tompion fecit, 
1675." “The invention’ prefently got iato reputation, both 
at home and abroad and‘two of them were fent for by the 
dauphin‘of France.’ Soon: after this; M?Huygens’s watch 
with a fpiral {pring got’ abroad,*-and'made a great noife in 
England,’ as if the’ longitude could’ be ‘found by it. It is 
certain, however, that’ his’ inverition ‘was later than the’ year 
1673, wheu his book de Horol: Ofcillat.'was publifhed; wheré- 
in he ‘has ‘not’ one word ofthis, though’ he has’of feveral 
other contrivances in thefame way. °° © we dish alan 
One of thefe the lord Brouncker fent for out of France, 
where M. Huygens had got a patent. tor thems. ‘This watch 

agreed with Dr Hooke’s in the application of the {prin 
to the balance; only, Ms Huygens’s had ‘a longer’ {piral 
{pring,.and the pulfés and* beats were.much flower.’ “The 
balance, inftead ‘of ‘turning quite round, as Dr Hooke’s, 
turns feyeral‘rotinds every vibration, 0 Gs FT 
»~Mr. Derham fuggefts, that he ‘has reafon to’ doubt M. 
Huygens’s fancy firft-was fet’ to work by fome intelligence 
he might have of Dr HMooke’s: invention from Mr Olden- 
burg, or fome other of his correfpondents in England 5 and 
this, notwithftanding “Mr Oldenfworth’s: attempt’ to vindi- 
cate ‘himfelf in the Philofophical Tranfactions, appears’ to 
be the truth (a). Huygene' invented divers other kinds of 
watches, fomeof them without any firing or chain af all’; 
which he called, particularly, pendulum watches. ; 
Striking Watcuas ate fuch as, befides the proper watch- 
part for meafuring of time, have a clock-part for friking 
the heurs, &c. °° oe ace 
Repeating Warcnes, are fuch as by pullmg a ftring, &e. 
repeat the hour, quarter, or minute, at any timeof the-day 
SG Bs bas dr 
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- (a) To expeé& perfection in a work of this extent would be unreafonable, and_we truft to the'candourofvour readers 


for'their acceptance of our beft endeavours: we hold ourfelves much obliged to them for’ their communications of every 
remark which may enable us to render the Encyclopedia Britannica’ more worthy of that moft: ehcouraging: reception 
which it has met with from the Public. T'o the regular: feries of articles, the prefent Editor had once’ reafoni'to believe 
that a Supplement, was to be annexed, ‘which fhould include*not only thofe additions which have been madé'to ‘the circle 
of the feiences during. the’ progrefs of the work, but likewife fuch articles‘as he or his predeceffor had, through their ur- 
remitting occupation or their ignorance, fuffered to efcape their notice. In that Supplement he would have corrected all 
fuch errors or miftakes in the work as might have been difcovered by himfelf or pointed out to him by*his Correfpondents. 
But he is no Proprietor, and cannot announce the publication of a Supplement but as an event of gteat uncertainty. He is 
therefore inuch obliged to his highly refpeéted friend and ¢orrefpondent who has put it in his power at prefent to dojuftice to 
the'memory of Dr Robert Hooke; one of the greateft’ ornaments ‘of the Royal Society of London during: the time of 
its infant itate ard'juvenile vigour, and one of the moft extenfive and inventive geniufes that the world'has'ever‘feen. 
In the article Haurerevrize, we alcribe to that author the' invention’ of the regulating or balance {pringvof'a watch, © 

by which its motion is made as truly equable as by a pendulum. | This is verified by the watches of Harrifon, Arnold, and 
others, which do not deviate from equable motion above one fecond in feveral days. That the importance ‘of this is 
acknowledged: bythe intelligent Public, is evident from’the ferious and repeated deliberations of the Britith Senate, and 
the high rewards ‘which it has given to the makers’ of fuch: watches; and we'truft that this’ will appear to-fuch of our 
readers ag are not fo: much ‘interéfted in mechanical performances a fufficient excufe for’ our ankiety to! give the honour of 
the invention to its right owner. ‘We ‘had'collected from our fearches that’ Mr Huyshens had difcovereds’by his analytis 
of pendulous motions, what kind of motion would be’produced by any kind of varying force, arid that’ # force varying in 
the propoftion of its diftance from the place of reft would produce ifochronous vibrations, whatever ‘might be their ex- 
tent ; and had made experiments on the force of {prings, and found them to vary according to this very law. In:confe- 
quence of this, he faw that a balance-watch ‘might be’made to anf{wer the {ame end with his cycloidal pendulum-clock, 
which he had been for feveral years trying to fit ‘tor the difcovery of the longitude of a fhip’ at fea, under the protection 
‘of the States of Holland and the court of Fratice, having obtained a patent monopoly ‘from the States and“from Louis 
KIV. - When, after repeated difappointments, he introduced his propofed’ watches,” with fanguine hopes of their per- 
formance, but: before any trial, and applied for fuch an extenfion of his patent as fhould alfo comprehend a balance regu- 
lated by a lpring, he was oppofed by the watch-markers. They had willingly acquiefced’ in his exclulive right’ to the 
pendulum-clock, which was-entirely his own demefne; but’ they could not help confidering’this extenfion of his patent as 
an encroachment ‘on’a ‘common! which'they had pofleffed from time immemorial, The oppofition was general both in 


Holland 


WAT 


Watch, or night.-This repetition was the invention of. Mr Barlow, 
wre and firft put in praétic by him in larger movements or clocks 


about the year 1676. The contrivance immediately fet 
the other artifts to work, whe. foon contrived divers ways 
- Of effeCtinz.the fame. But its application. to pocket-watches 
was not known before king James the Second’s reign.; 
when the invenious inventor above-mentioned, having dire@- 
ed Mr Thompfon to make-a repeating watch, was folicit- 
ing a patent for the fame. The talk of a patent engaged 
Mr Quare to refume the thoughts of a like contrivance, 
which he had had in view fome years before ; he now effe&- 
ed it; and being preffed to endeayour to prevent Mr 
Barlow’s patent, a watch.of each kind was produced before 
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the king. and council; upon trial of which, the preference 


WAT. 


was given. to. Mr Quare’s. The difference between them 
was, that. Barlow’s.was.made to repeat by pufhing in two 
pieces. on each. fide the watch-box.; ove of which repeated 
the hour, and the other the quarter.: .whereas’ Quaare’s was 
made to repeat by a pin that ftuck out near the pendant, 
which being thruft in (as now.it is done by thrutting in the 
pendant itfelf), repeated both the hour and quarter. with 
the fame thrutft.. : 

Of the Mechanifm of a Warcn, properly fo called: 
‘Watches, as well as.clacks, are compofed of wheels and pie 
nions, and.aregulator to dire& the quicknefs or flownels of 
the wheels, and of a.fpring which communicates motion to 


AY 


* the 


Holland and in. France, and. naturally came to the knowledge of Mr Hautefeuille. This perfon was confcious of a double 
right to oppofe this encroachment, having alfo, though perhaps empirically, and without principle, difcovered that a 
{pring, applied. to the balance of a watch, produced a furpriling equability of vibration; and hoped by its means to produce 
a perfect ifochronifm. By Mr Hautefeuille’s oppofition the effe@ of the French patent was topped for want of regi- 
ftration. T'he Dutch patent was. however expeded, and trials. were made. But their refult was unfavourable; many 


things were wanting befides.the true adjuftment of the regulating power of the balance. fpring. Scientific mechanics wag 
Galileo was.dead, Newton was but beginning his glorious career; Hluyghens therefore had few af- 


then in ite infancy, 
fiftants. | 

The Royal. Society of London was juft founded, and Charles II. or his brother the duke of York, faw, Gke a prince, how 
conducive their labours would be. to public profperity, and particularly tothe improvement of navization The king 
therefore enjoined them to turn much of their attention to this obje@ : he eftablithed the Reyal Obfervatory at Green- 
wich for this expre/s purpofe; and the parliament held-out encouragement for the difcovery of the longitude. It was na- 
tural therefore for Mr Huyghens to look. to. this quarter for encouragement ; and if any one will take the pains to com- 
pare the dates.of Mr Huyghens’s mathematical labours, after his differtation on the pendulum, and his correfpondence 
with the Britith literati, till he was elected member of the Royal Society, his private correfpondence afterward with Mr 
Oldenburgh, a German, their fecretary, and his public correfpondence with. him as fecfetary of the Society, he will obferve 
the operation of fomething more than {cientific zeal. 

‘This correfpondence, however, did not anfwer Mr Huyghens’s hopes; for it informed him that the ground had. been 
preoccupied by Mr Hooke, who had long before difcovered, that a {pring properly applied to a watch-balance would pro- 
duce ifochronous vibratious, and had alfo long ago applied for a Royal patent for the monopoly. ‘The hiftery of this 
application is curious, as a mere matter of anecdote; and it is inftruétive, while it is humiliating to human vanity, fhow- 
ing us, that even in the jrreatett characters, genius and talents, and noble and undoubted virtues, may exilt alonz with 
fome of our lefs honourable propenfities, and-cannot altogether hinder their operation. There never was.a time in which 
it wag more proper that every one of usa.fhould have a monitor, who thould fometimes call out aloud to us,  Remem- 
ber that thow-art a man,” than the perfent, when fanatic vanity, under the falfe and abufed name of philofophy, 9 wae 
ging war withevery thing that is good or true, and threatens to plunge the cultivated portions of the human race into 
their former barbarifm, with the horrid addition of the habits of favage atrocity ; while the voice of religion, which would 
call us together as the children of one parent, is ftifled amidit the yells of brother fiends. We hope for indulgence, then, 
while we endeavour, in a few words, to.make the hiftery of this invention as clear as can be expected ina fubject. which 
does not fo fentibly intereft the public in general, and after fuch a long interval of time. 

Mr Hooke, from his infancy, had. a {trong predile@tion for mechanics ; he had alfo.a ftrong propenfity to fyftem- 
making ; and, from his firft years of {erious occupations, entertained a notion, that every thing might be formed inte a 
fyftem, and. that nothing could be profecuted with any well-founded profpeét of improvement unlefs it was fo treated. 
}lis amazingly comprehenfive genius grafped at every thing which came under his obfervation ; and he immediately began 
to form a fyftem about it.—His writings are full of {craps of fuch fyftematic views; many of them, it muft be acknows 
ledged, hafty, inaccurate, and futile, but {till fyftematical. He called them algebras, and confidered them as haying a, 
fart of inventive power, or rather as means of difcovering thinys unknown by a proce{s fomewhat fimilar to that art. He 
valued himfelf highly on account of this view of {cience, which he thought peculiar to himfelf ; and he frequently fpeaks 
“ef-others, even of the moft eminent, as childifhly contenting themfelves with partial views of the corners of things. He 
was dikewile very apt te confider other inventors as encroachers on his fyftems, which he held as a kind of property, be- 
ing ferioufly determined to profecute them all in their turn, and hever recolleGting that any rew objec immediately called’ 
him off, and engaged him for a while in the moft eager purfnit. His algebras had already given him many fignal helps 3. 
and be had no doubt of their carrying him through in every inveftigation. Stimulated by this overfond.expeGtation, when 
a difcovery was mentioned to him he was too apt to think and to fay, that he had long ago invented the fame thing ; 
when the truth probably was, that the courfe of his fyftematic thoughts on.the fubjedts with which.it was eonnested had 
really fugyefted it to him, with fuch vivacity, or with fuch notions of its importance, as.to make him fet it down. in his 
regilter in its own fyftematic place (for this was his conftant praétice, worthy of fuch a genius, and of immentfe fervice 
to all inquilitive men). But it was put out of his mind by fome new objeét of purfuit. We, at this.time, can hardly con- 
ceive the ardour with which every thing was treated in thofe youthful days of f{cientific novelty. 

His favourite algebra, of which he frequently {peaks as an invaluable treafure, and the fource of all his reputation, wes 
his Mechanical Algebra or Method of Mechanic Inyention. » He fays, that no queftion in mechanics could be propofed to 
-bim, but he could quickly tell whether it were poflible to folve it, and could get into the proper track for the folution. 

Unfortunately — 
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watch are vattly inferior to the. weight and pendulum of a 
1, clock, neither of which can be-employed in.watches. [n 
lace of a pendulum; therefore, we-are obliged to ufe a 
before (fig. 1.) to regulate.the motion of a watch; and 
a‘fpring (42. 2.) which ferves in place of a weight, to 
give motion to the. wheels:and balance. 
"The wheels of a watch; like thofe of a clock, are placed 
in a frame formed of:two plates and four pillars. Fig. 3. 
‘yeprefents the .infide ofa watch, alter the plate (fig. 4.) is 
taken off.. Ais the barrel which contains the fpring (fig. 
2.) ; the.chainvis rolled about the barrel, with one end of it 
fixed to the barrel A (fig. 5.), and the other to the fufee B. 
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vate. thé whole machine. But ‘the regulator“and"fpring of a 


WwWaArT 


When a watch i: wound up, 
the barrel winds about the tufee, and by this means the 
{pring is ftretched; for the interior end of the {pring is 
fixed by a hook to the immoveable axis, about which the 
barrel revolves; the exterior end of the {pring is fixed to. 
the infide of the barrel, which turns upon an axis. It is 
therefore ealy to perceive how the fpring extends itfelf, and. ~ 
how its elafticity forces the barrel to turn round, and con-: 
fequently obliges the chain which is upon the fufee to un-- 
fold and turn the fulee ; the motion of the fufee is commu 
nicated to the wheel C (fig. 5.)5 then, by means of the teeth, 
to the pinion c, which carries the wheel D ; then to the pi- 
niow dy which carries the wheel E; then to the pinion ey 

which 


Unfortunately this perifhed in the burning of Grefham College, where Mr Hooke had apartments from the Royal Society ; - 


and he does not feem to have replaced it. 


It was perhaps, like the reft, nothing more than {craps. 
who favours us with thefe obfervations faw, m 1768, many papers 


The Correfpondent 


of Mr Hooke’s writings in the Society’s archivesy - 


which had evidently been refeued from the flames, and had been in the poffeffion of Mr Waller; part of which he publifh- 


ed, and would have given more had he lived. 


Many of the leaves were {craps, perhaps fingle lines ; 


many had dates; - 


many of them were fuch as would be fragments of this mechanical algebra. Mr Hooke pofitively fays, that it was by 


this fy ftem that he difcovered the rezulating power of a fpring. 
hope the foregoing obfervations will not be thought.too long 


And this brings us to the fubjeét in hand, to which we ~ 


a preface. 


In 1655 he was admitted into the Invisisce Society at Oxford, and was particularly patronifed by Dr Ward, after. 
wards bifhop of Salifbury, who inftruéted him in aftronomy, and ftrongly recommended to his mechanical genius the 


difcovery of fome method of maintaining the vibrations of a pendulum, as of immenfe fervice to the aftronomer. 
and thought of ufing pendulum clocks for difcovering the longitude at fea; and his 
he fays, to the difcovery of the regulating power of. {prings as equivalent 
This is remarkable ; for it appears that he had at that time mathematies - 


Hooke accomplifhed immediately, 
method of mechanic inventions guick/y led him, 
(nay, he fays, fuperior) to that of gravity. 


This - 


enough to inform him, that nothing would produce ifochronous vibrations but an accelerative force proportional to the 
fpace tobe puffed through, a truth neither obvious nor eafily come at ; and that the accelerative a@tion of gravity on a com-- 
mon pendulum was not exaétly in this proportion: but he dia not then know the mechanical properties of the cycloid, a - 


difcovery referved to do honour to Mr Huyghens. 


the {craps of Mr Hooke’s writing, words nearly to the following purpofe : 

in the fame time, requires a prefliag power thus 
force as the diftance to 
made probably with other 
views, that the force of a. {pring was proportional to its deviation from its 
Of this truth he now faw 
the value, and marked it in his regifter, and gave it to his friends, agreeably to 
the cuftom of the times, in the form of a cipher ce, i, no, sss, tt, uu 5 which % 


thus — or thus 
will evidently appear to be a hafty expreflion of a 
be run through. He had found by experiments, 


quiefcent fhape, and this whatever was its fhape. 


was afterwards explained “* Us tenfio, fic vis.” 


Our Correfpondent farther informs us, that he recollects feeing, among 


“‘ To produce a tranflation of a moveable — 


or thus tas This -- 


Mr Boyle was then his chief patron, and to him he communicated his {cheme-of meafuring-time accurately by a ‘balarice=” 


watch regulated by a {pring ; and fhowed him watches fo conftru@ted, which performed with furprifing--accuracy. 
Mr Boyle acquainted Lord Brouncker and Sir Robert Moray, the moft eminent gentle- 


mediately after the Reftoration, 


Ime: 


men of the age for mathematical learning, and for natural knowledge in general, wkh Mr Hooke’s difcovery and {cheme ; 


and thofe gentlemen encouraged him to apply for a patent, 
a profit on his invention by a duty on fhipping. 


and even dréw upa form for an act of parliament, to give him 
"This draught was fhown to the king, and he granted:a warrant for 2 


patent to Mr Hooke for tq years ; which warrant was in the poffeffion.of Mr. Waller. 
It appears that thefe gentlemen were fo fenfible of the merits.of the-invention, and: fo confident of its fuccefs, that they 


aflociated themfelves with Ds Hooke in the profecution. of it. 
influence in procuring the patent and. the aét of parliament, doesnot appear. 
poffeffion feveral {crolls and: drafts: of a.mutual agreement between. them to this effe@: 


But in.what refpect they. were to contribute, befides-their ~ 
There remained, however; in Mr Waller’s 
In one of them it was agreed, 


that if the profits fhould exceed L. 6000, Mr Hooke fhould have 3ths of the overplus ; if it fhould.be only 1.4090, he 


fhoul! have 3ds, &c. they having: the. reft; and that Dr. Hooke fhould be declared the author. and inventor.. 


It is probable 


that they were to advance the money neceffary for carrying on the. trade of watchmaking. —Many alterations were made in 
the terms of agreement; and it appears, that before. any thing definitive was done, Hooke was difzufted, becanfe they in- 
fiited, that if they or any other perfon fhould fall on any way of improving on thefe principles, they fhould enjoy. the be-- 


nefit of it during the currency of the patent. 


This he flatly refufed; fayinz, that it was. facile inventis. addere. 


bable that his manner of refulal, which never was. gracious or polite, might offend perfons of their rank, and. contribute 
to put an end to the whole affair ; tor it never went farther, and Hooke became much more retentive and celofe..than 


formerly. 


‘But while things were on a friendly footing, there occurred fufficient proofs of Dr Hooke’s being the author of the 
invention, and that even Mr Huyghens could hardly fail of knowing fomething of it when he was in England in 1663, 
ten or eleven years before he publithed his claim, and even before he had analyfed the motion of pendulons bodies. In 
page 247. of the Society’s Regifter, in 1669, mention is made of Hooke’s watches for the pocket, where the motion ia» 


regulated by {prings. Now Hooke, in his firit watches, 


lance 


employed two oppolite fprings, ftraight, and acting on the bas: 


the chain which was upon Watch. 


It is pro- « - 


wa iT 


A. ealléd the’ potunce, and B' called a follower, which:are fixd 
ed on the’plate:fig. 4. This plate, of which only a partes 
reprefented, is applied’ to that of fig? 3." ini fuch aimannes 
that’ the’ pivots of the wheels enter into choles made? in the 
plate fiz. 3. ‘Thus the impreffed force’of the fpringis'coms 
municated: to the wheels : and the pinion f being theh con- 


nected to the wheel’ F, obliges’ it to turn<( fig. 5°) © This 


wheel aéts upon the palettes of the verge 152, (fig. 41), the 


axis of which carries the balance HH, (fig. ry The pivot - 


T, in the end of the verze, enters into the hole: ¢ inthe pos 
tance A. (fig. 4.) In'this figure’ the palettes “are! reprefent= 
ed’; But the balance is on the other fide of the plate, as may 
be feen in fig. 6. The pivot 3 of the balance enters into 
a hole of the cock BC (fig. 7.), a perfpeGive view of 


which’ is reprefented in fig. 8. ‘Thus the: Balarice: tins» 


between the cock and the potancee (fig: 4.)3 as. in ackind 


of cage. “The a&ion: of the balancé-wheel upon “the” pa-" 


lettes ‘1, 2\(fig. 1.), is the fame with what we have deferibed 
with regard\ to: the fame) wheel in’ the clocks: 2 e: in‘a 
watch, thé balance-wheel obliges the balancé to vibrate 
backwards: and forwards like a pendulum.’ At-.each vibra. 
tion of the balance a palette allows a tooth of the. balance- 


wheel to efcape; fo that’ the’ quicknefs of the motion of *. 


the wheels is entirely determined by the quicknefs of the vi- 
brations of the balance’; and thefe’ vibrations of the balance 
and'motion of'the wheels are produced by the:a@ion of the 
fpring. is ren 


But the quicknefs’ or flownefs of the vibrations: of the ° 


balance depend not folely upon the a@tion'of the great {pring, 
but chiefly upon the aétion of the {pring a,°4, c, called rhe 
Spiral fpring (fig. 9.), fittiated under the balance: H, and 
reprefented in perfpeétive (fiz. 6.) The exterior end of 
the {piral is fixed to the pin a, (fig..9.)’ This pin is ap- 
plied near the platein ‘a, (fig. 6.) 5 thé interior end of the 
{piral is fixed by a peg to the.centre of the balance. Hence 
if the balance is;turned upon itfelf, the plates remaining: im- 
moveable, the {pring will extend itfelf, and make thé balance 
perform one revolution. Now, after-the {piral “is thus ex- 
tended, if the balance be left to itfelf, the elafticity of the 
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Watch. which carries the wheel F ¢ then! to the'pintow #-(upon 
hmryo~e’ which is the bdlance-wheel G, whofe pivot runs in the’ picedy 
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how the motion:is‘conimunicated from the Barrel toothe bas 
Fader ete ry Bio phe Te Oss eae Gai Sy are 

:'In fig. ‘vovare feprefented’ the wheels under the -dialeplate 
by which the handsare moved: ‘The pinion: a is‘adjulted 
to the: force of thetprélonged? pivot of the’wheel D (figsem.), 
aud.is called a cannon pinion, * This wheel revolves in) an 
hour. The end of the axié of the pinion’ a, upon: which 
the ininute-Handis fixedpis {quares the pinion (tig. Pot) is 
indentéd into the*wheel 4; whith is cattied by the pinion a 
Fig..1a¥ 18 a’ wheel ‘fixed: upon a barrel,’ into the cavity of 
which the pinion: a enters, and’ upon whieh it turns freely, 
This ‘wheel revolves! im 12 hours, and catries along ‘with it 
the hour-hands «For a full account of-the»prineiples upon 
which watches and all time-keepers are conftruéted, we mutt 
refer our readers to a fhort treatife, entitled Thoughts on the 


Means of improving Watches, by Thomas Mudge.. 

 Warcu-glofes, in a thip, are glaffes employed‘ to: meaftre 
the period of the watch, or to divide it into any number-of 
equal parts, ‘as. “hours, *half-hours; &c.. fo. that the feveral 
{tations therein may: be regularly kept and relieved, as at the 


‘helm, pump, look-out; &e+ , 


WATCHING, in ‘medicine, is whenthe patient cans 
not fleep.. . In fevers’ it-is:adarigerous fymptom, and if long 
continued endsvin a delirium: ©. - + $i; q 

WATER, a:well! known fluid, diffufed through ‘the at- 
mofphere, and over the furface of. the globe, and abounding 
in a. certain :proportion iw animals, vegetables, and minerals. 


The ufes of water are fo univerfally known, that it would Ufes 
Tt is ef. Water. 


be fuperfluous to. enumerate: them in. this article. 
fential to animal ‘and’ vegetable life; it makes eafy the in- 
tercourfe between the moft diftant regions of the world’ 
and it is one of the moft ufeful powers in the mechanic arts. 
It is often found combined with various fubftances; and is 
then frequently beneficial in curing or alleviating difeafes. 
Thofe properties of water which fit it for an{wering mecha. 
nical purpofes are explained in other articles of this: Work (fee 
Hyprostarics;PNeumatics, n° 3. Resistance, and Ra- 
vers); butit ftill remains for us to give an account of the late 
celebrated difcovery of the compofition of water, andthe vari- 


* ous {ubfances which are often found chemically united with it. 


¥ 
of 


‘The ancient: philofophers confidered water as one of the Not tranfa 
four elements. During the age’ of the alchymifts,‘when ‘it mutable | 
was believed that ‘different fubftances could be convertéd into into earth, 

gold; it was alfo an opinion, adopied by many, that water 
could bechanged into-earth.: Even fo late as the time of Mt 


{piral will bring back the balance, and in this manner the al- 
ternate vibrations of the balance are produced. 

In fig. 5. all the wheels above: deferibed > are reprefented’ 
in fuch a’ manner, that you may eafily perceive at firft fight 


lance by-a filk fibre rolled round the cylindric axis of the balance. ° Mr Hooke, long after this, complained to the Society 
of Mr Oldenburgh’s communicating ‘this and other things to Huyghens, with whom he -had-an intimate correipondence, 
In 1665 Sir Robert Moray wrote a letter'to Mr Oldenbtrgh, prefuming, from his intimacy with Mr Huyhens, that he 
would know how foon his watches would be teady, and defired ‘him to afk Mr Huyghens, “ Whether he did not apply @ 
{pring to the axis of the balance ?”*and if he fhould fay any thing to that purpofe, then to téll him wHat Hooke had dore 
in that way, and that he intended more. NN. B. Before this time the treaty had been dropped, dnd there appeared to Sir 
Robert ‘no farther need of concealment: vais RSRY et 3 

From thefe and other faéts that might be produced, we think it moft evident that Mr Hooke invented the regulating 
fpring of a watch, by which itis made perfeétly adequate'to the purpofe of finding the longitude at fea; that he invented 
it eight or ten years before’ Mr Fluyghens thought of fach a thing, and fifteen years before he publithed it in the Yournal 
des Scavans in 1674. é ; 

Our readers cannot fail of making fome remarks on this anécdote, which will perhaps’ extenuate a little Mr Hooke’s 
morole behaviour, and explain, and perhaps excule, his difpofition to’ boaft’ of his own inventions and arrozate thofe of 
others. If-any of the expreffions in the article-allotted to hig name{hould have made too unfavourable an impreffion, this 
note may help to foften it. We do not think that it can be inferred from thofe faéts that either Hauteteuille or Huyghens 
purloined Hooke’s invention. The one might fall upon it in the courfe of his many experiments; and the other, from 
his mathematical-difcoveries of the requifites for ifochronous vibrations, might be induced to ¢ry whether {prings afforded 
fuch a force. But there can’remain no doubt but that Hooke made-the difcovery LIKE A PHILOSOPHER: If to this 
Work any Supplement fhall be ‘given ‘by the prefent Editor, he will endeavour ftill farther to wipe away the obloquy 
which has been caft upon. the memory.of Dr. Hooke -for his arrogance in claiming the merit‘of inventions /uppo/ed ta be 
the property of others, - : 


a ic 
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Boyle this: fentiment was not laid aide,’ He relates, that 
a friend ofhis,-by dittilliny a quantity: of water an hundred 
times, found: at length that he had got’ fix-tenths of thd 
firft quantity in earth: whence he concludes, that the whole 
water, by further profecuting the operation, might be cons 
verted into earth. Others have made experiments to the 
fame’ purpole, and feemingly with:the fame fuccefs; but 
the deceptionis. now found out. Water has the power of 
corroding the hardeft bodies, even glafs:itfelf, by long di- 
geftion, efpecialky when affifted by heat ;.and hence thofe 
who have made the experiments juft mentioned have been 
themfelves deceived, by fuppofing the earth: which really 


came from the codon ivi veffel ‘to come from the water.» 
"> Margraaf made feverak experiments to determine whether 


water be tranfmutable into earth, and found that after every 
diftillation a fediment was left. \ Lavoifier repeated Mar- 
graaf’s experiments, ‘and. gave the explanation’ which we 
alluded to, that the fediment confifted of portions of the 
glafs feparated by. the water. Dr Black, in. the valuable 
courfe of leGtures which he has for many years: delivered, 
with fo much ‘honour to himfelf, and fo much. to the ad- 
vencement of the fcience of chemistry, goes. full farther # 
he ingenioufly {uppofes, that the alkali, whichis an effen- 
tial ingredient in the compofition of glafs, unites with the 
water, ‘and makes the glafs fwell, and’ thus occalions {mall 


: portions of-it to be detached. - 


c} 
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Hiftorical Account of the Difcovery of the Compofition of Water. 


‘Tuar water is not a fimple bit a: compound fubftance, 
eonfifting of a mixture of vital arid inflammable’air, is one 
of the moft aftenifhing and important difcoveries which ‘has 
been made fince the origin of chemiftry, or indeed fince the 
origin of feience. The hiftory of this curious and intereft- 


ing difcovery we fhall trate’ back with’ as‘ much: preeifion’ 


and impartiality as poffible to the firft hints whieh were 
thrown out upon’ the fubje&, and endeavour at the’ fame 


‘titne to affign to all who have contributed to the difcovery 


the merit to which they are refpeGively intitled. 

The firft thing that led’ chemifts to make ‘experiments 
concerning the compofition of water, was a letter which 
Mr John Warttire, leGurer in natural philofophy, wrote to 
Dr Prieftley, dated Birmingham 318th April 1781,’ and 
publithed in the Appendix'to the 5th volume of Dr Prieft- 
ley’s Experiments and Obfervations. This gentleman had long 
entertained an opinion that the queftion “‘ whether heat be 
a heavy body,” might be ‘determined’ -by burting inflam- 
mable air mixed with atmofpherical air. “For! fome time he 
was deterred from trying the experiment, from an appre- 
henfion that the confequenceés of pafling the electrical {park 
through fo: combuftible a mixture might be attended with 
danger ; but at length, being encouraged by Dr Prieftley, 
he prepared an’ appatatus for the purpofe.: “He got a°cop- 
per ball weig hing 14 0z. and {ufficient’to contain three wine 
pints, with’ a {crew ftopper adapted” to-it; “£6 that no’air 
could efeape. “When he filled’ this’ ball ‘with’ mflammable 
and Common air, and*made the ele€tfic fpark to pafs thro? 
it; a tofs of weight wasoblerved, wpon'an average, about two 
grains. When the fame experiment was made in clofe glafs 
véffels, the infde ‘ ‘of “the glafs, thouzh'clean and dry before 


‘ the operation, became inimediately wet with dew, and was 


lined with a footy fubltande. When Mr Warltive faw thé 
mdifure, he Mid ‘te Dr Prietley, that it confirmed an opi- 
nion which‘ he'had long’ “eritertained, « that common air de: 
pofits its moifturé when it’ is' phlogifticated. | After this 
experiment had’ been “repeated ‘by “Dr Prieftley and Mr 
Wearltire in company, ‘they next fired a mixture Of vital and 
inflammable air j “but the only pha wines rt obferved 
£5 Z & 


were, thatthe light was much more intenfe,and the heat Water. 
much greater, ; ‘sore yee 
During the fame year, and after the publication of the yy, Gy. 
volume of Dr Priettley’s works, referred to above, Mr Ca-vendith re- 
vendifh. ‘repeated ‘the experiments of Mr Warltire ; butPeats it 
though the-veflel which he ufed held 24,000 ¢ grains of wa- With more 


fuccelé. 
ter, and though the experiment was repeated “feveral times Pha Trans 


‘with common and inflammable airy hercould never perceive afer 1784, pi 


lofs of weight of more than one-fifth of a grain, and common-126, &c- 

ly none ateall. In all thefe experiments:Mr Cavendith did 

not perceive the leaft footy matter; but the infide of the 

glafs. globe: became dewy,.'as ‘Mr Warltire had obferved« 

‘The ‘inflammable air was procured from zine. 
‘That he might examine the nature of the dew, he burns 

ed 500,000 grain meafures of inflammable air with two 

and a half times that quantity of common air, and; the 

burned air was made -to \pafs throhgha glafs cylinder eight 

feet long, and three quarters of aminch diameter, inordet 

to depofit the dew. ‘Thefe two: kinds of air were mixed 

and fet on fire by’ a lighted candle. «Ina: fhott time 135 

grains of water were »condenfed in the cylinder, which had: 

no tafte nor {mell, and whichsleft no:fentible fediment whem 

evaporated to drynefs; neither did sit yield:any pungent 

fmell during the evaporation :' in fhort, it feemed pure wa- 

ter. From this experiment Mr Cavendith «concluded, ‘that 

when inflammable and common: air are :exploded: in a pro- 

per proportion, almoft all the’ inflammable air, and; near’ 

one-fifth of the common air, ‘Jofe their elafticity, and are 

condenfed into: dew ; ea when er is found’ to 

be pure water. 5 
He withed next tovexamine the effeet pihilared “a firing He obtains 

a mixture of vital and: mflammable’ air.: :\ Hertook a glafs 2 auntity 

globe holding 8800 grain ‘meafures, farnidied witha brafs a sdimhong 

cock, and an apparatus for firing air by eleétricity, © The and jngam— 

globe was exhauited of ‘its ‘air by an ‘airspump, and then a mable airs. 

mixture of 19,500 grain’ meafures of dephlogifticated air, 

and 37,000 of inflammable air, ‘was conveyed -fuccefiively 

from a glafs j jar, inverted in water, into the globe, and there 

fired by eleétricity, At the ‘end of :the experiment, when 

the whole air was confumed, a condenfed liquor was found 

in the globe, weighing about 30 grains, which was fenfibly 

acid’to the tafte;. and, by faturation. with” fixed alkali and 

evaporation, yielded near'two. grains of nitre. This pros 

du& of nitre matt have been oceafioned: by a mixture of 

azotic gas, ‘which had combined with part of the oxygeney, 

or dephlogifticated’ air; which: are:now well: known to be: 

the component ' parts. @f the nitricacid: “Bhele sexperi+ 

ments, Mr Cavendifh informs: us, were made ‘in 1 78 rs. 6 
Mr Cavendith having mentioned 'thefe experiments: to Dr The expe- 

Prieitley, that gentleman made a courfe of experiments in riments of 

order ‘to inveftigate the fame fubje&t ; am aceount.of which git repeat 

is publifhed in the Philofophical TranfaCions for 1783; anded by Dr 

in the laft volume of this: Experiments:, Having formerly Prictley. 

obferved feveral remarkable changes*in ‘fluid fubfances, in 

confequertce’ oftlong expofuresto heat’ in’ glafs: veffels ‘hers 

metically fealed, Dr Priefiley’ formed a defign of ‘expofing - 

all ‘kinds of folid-fubftances to great heats in clofe veffels. 

As many febftances confit of parts fo volatile ‘as to fly-off 

before attaining any confiderable degree of heat.im the 

ulual preffiiye at ’ the atmo{phere, he imagined that ifthe 

fame fubltances were compelled tobear great’ heats! under'a’ 

greater’ preffure,. they might aflume ‘new’ forms,» and: under- 

go: rematkable’ changes. Happening tor mention thefe 

idéas' to. Mr Watty the’ ingenious imptover ofthe flean-.., . 

engine, Mr Watt fridubiond) a fimilar idea of ~hisy ‘thats 

it might -be poffible to convert ‘water or demnirs into 5 re 


nent airs 
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“Formany years before this period, Mr Watt tells us he 
had entertained an opinion, that air was a modification of 
PIE of Water, which was originally founded on the faéts, that in 
Mr Wat's mot cafes wherein air was a€tually made (which fhould be 
theory. diftinguifhed from thofe wherein it is only extricated from 
gach dy an/- Subftances containing it in their pores, or otherwife united 
es + P:to:them in the Mate of air), the fubfances were fuch as 
vavere known to contain water as orfe of their conftituent 
epparts ; yet no water was obtained in the procefles, except 
“what was known only to be looftly conneéted with them, 
fuch as the water of the cryftallization of falts. ‘[his opi- 
pion arofe from a éifcevery, that the latent heat contained 
-in fteam diminifhed in proportion asthe fenfible heat of the 
water from which it was produced increafed. Jn other 
«words, the denfer the fteam was, the lefs latent heat i 
« contained. 
Having been informed by Dr Prieitley of the refult of 
“the experiment of firing a mixture of dephlogifticated and 
“$nflammable air, Mr Watt was enabled ‘to form the very 
theory which has been fince demonftrated torbe true. ¢¢ Let 
us confider (fays-he) what obvioufly happens in the cafe ef 
the deflagratien of the itflammable and dephlogiiticated air. 
Yhefe two kinds of air unite with -violence, they become 
-yed hot, and upon cooling: totally difappear. When the 
-veflel is cooled, a quantity of water is found in it equal to 
the weight of the air employed. ‘The water is then the 
only remaining produ& of the procefs ; and water, light, 
and heat, .are-all the products, anlefs there be fome other 
matter fet free-which efcapes our fenfes. Are we not then 
authorifed to conclude, that water is compofed of dephlo- 
gifticated air and-phiogifton deprived of part of their latent 
Phil. Tranf. or elementary heat; that dephlogifticated or pure air is com- 
Fer 1784, & nofed of water deprived of its phlogifton and united to ele- 
pool ‘2 mentary heat-acid light; and that the latter are contained 
oe De in it-in a latent ftate, fo as not to be fenfible to the thermo- 
Py tom. ameter or to the eye; and if light be only a modification of 
di. p- 233+ eat, or a circumftance attending it, or a component part 
ef the inflammable air, then pure or dephlogitticated air is 
.ompofed of water depzived of its phlogifton and united to 
ielementary heat ?”” 
‘ We have faid that the theory of Mr Watt is new demon- 
‘ftrated to be true. To this affertion an objeGion may be 
-saifed-from the language in which he ftates his theory; for 
“he explains it by ufing the word phlogiflon, a word which is 
: now exploded from philofophy as the name of an imaginary 
fubftance. But it is fufficient to reply, that Mr Watt ufes 
the word phlogifton as fynonymous with inflammable air. 
It may be proper alfo to add, that the paflage quoted above 
was contained in a letter from Mr Watt to Dr Prieftley, 
-dated the 26th of April 1783. 

Moft of the experiments hitherto made favoured the con- 
elufion which Mr Watt had drawn; but fo many difficulties 
occurred to Mr Cavendifh and Dr Prieftley, that they feem- 
ed to hefitate about the theory. Dr Prieftley in particular, 
after confideration, declared againft it; while Mr Cavendifh 
only waited till the difficulties fhould be removed. In the 
mean time experiments were made in a different quarter, 
which gave the moft inconteftable proofs of the truth of the 

8 theory. oy i 
Which ig _M. de Luc had gone to Paris in January 1783. During 
eftablithed hia refidence there, he received a letter from Dr Prieftley, 
by experi- announcing the refult of his experiments-concerning the con- 
ments at verfion of water into air. M.de Lue immediately commu- 
Fates fur to nicated the contents of this letter to feveral members of the 
Metcor. par Academy of Sciences. ‘But the. difficulties which had oc- 

Be Luc, curred to Dr Prieftley prevented them from acquiefcing in 
tom. 1. Mr Watt’s theory. In the month of June following, Dr 


ple ~Blagden, who was well acquainted with all the experiments 
5 


Wrater. 
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both of Mr Cavéndifii and of Dr Prieftley, ‘and of the opi. Waten, 


nions of Mr. Watt, made a journey to! Paris, in which he’ 
had an opportunity of converfing:on: this {tbje& with the 
fame gentlemen of the Academy to: whom M. de Luc had 
formerly imparted the experiments of Dr Prieftley. Not- 
withftanding the additional .faéts which he was enabled to 
lay’ before them, -he-found them averfe from admitting the 
theory. ‘They fuppofed that the water colleéted after the 
combuftion of the two kinds of air had been diffolved in 
them before. “As the queftion depended upon the proof of 
afa&t, they refolved however to make the proner experi- 
ments for examining: it. The celebrated Lavoifier took: 
this experiment upon himfelf. It was made on the 24th of 
June in the prefence of Dr Blagden and many gentlemen * 
of the academy; and the fucceis was as complete as the moft 
fanguine imagination could have conceived. It was repeat- 
ed by Meflrs Monge and Meunier, and the fame refult was 
found. The compofition of water was now therefore put 
beyond doubt, and is now almoft univerfally received as an 
unqueftionable fa&. 

As we with upon all occafions to afcribe to all eminent Attempt 
men the honour which they deferve, we fhould willingly ef-cftimate 


timate the comparative merit of thofe philofophers who werethe merit} 


ef thofe 


moft aétive in this difcovery ; but though we feel ourfelves 
difpofed to be altogether impartial, it ts attended with fogg nis dj 
many difficulties, that we will not prefume to affirm thatcovery. 
our opinions are fermed with perfe& accuracy. With re. 19 
fpe& to Mr Watt, we think it appears that he was the firft — 
perfon who formed the true theory. He had for many " 
years before thought it probable, that if the latent heat of 

fteam could be wholly converted into fentible heat by a great 

increafe of heat, the fteam might fuffer fome remarkable 
change, fuch as into permanent air. And no fooner had 2! “| 
he heard of the deflagration of oxygenous and hydrogenous. say % 
gas by Dr Prieftley, than he formed this theory. om 

Mr Cavendifh had the merit of making a proper ufe ofof Mr G 
Dr Prieitley’s account of Mr Warltire’s experiment, from vendith; 
which Dr Prieftley had been able to draw no conclufions, 
but had confidered it merely as a curious fat. Without 
knowing any thing of Mr Watt’s ideas, as far as appears to 
us, he made a number of ingenious experiments, which led 
him to conclude, that it was highly probable that water was 
a compofition of air. The air which he employed feems 
not to have been pure ; fo that befides the water he procu- 
red a quantity of nitrous acid. He however aéted like an 
able and candid philofopher; he went as far as his experi- 
ments would permit him, and he went no farther. In one. 
point he continued to differ from Mr Watt after his theory 
was made public. Mr Watt fuppofed that water conffied- 
of dephlogifticated air (oxygenous gas) and phlogifton (hy- 
drogenous gas according to him), deprived of part of their 
latent heat; whereas Mr Cavendifh thought there was no 
fuch thing az elementary heat. We mutt further add, that 
it was Mr Cavendith who taught Dr Prieftley to turn to a 
proper account the experiment of Mr Warltire ; and there- 
fore, that it was in fat from Mr Cavendifh’s experi- 
mente ultimately that Mr Watt was enabled to cftablifh 
his theory. 

The merit of Dr Prieftley lies wholly in his being the in-op po 
frument of promoting this difcovery. He firft publifed prieftley 
the experiment of Mr Warltire; and when Mr Cavendifh 
had intormed him of the fuccefs he had met with in repeat- 
ing that experiment, he began alfo to ftudy the fame fab. 
je&. His difcoveries were more ufeful to Mr Watt than to 
the author himfelf ; for Mr Watt formed the theory which 
he had formerly been meditating; but Dr Prieftley never 
came toa fteady conclution on the fubje@. We have rad 
over carefully aj] his papers concerning the converfion of 

witer 
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concerned 
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water into air, but cannot help faying, that’ we went 
“along with the bewildered anthor weary and fatigued, His 
experiments are -very often made at random, almoft al- 
ways founded on falfe- principles, and feldom. lead to any 
thing but to doubt and perplexity. M. Lavoifier fent 
him a copy of his ingenious paper on the compofition 
of water; he repeated fome of the experiments of that 
illuftrious chemift, bat he only involyed himfelf in num; 
: berlefs difficulties. We are now no longer furprifed at the 
| fingularity of Dr Prieftley’s opinions in religion; either at 
his incredulity in fome things, or at his licentious fentiments 
in others. He that can doubt of the conclufive evidence 
which M. Lavoilier has given of the compofition of water, 
mutt either have received lefs underftanding than the bulk of 
mankind, or his mind muft be warped with inextricable 
prejudices. With peculiar pleafure we mention Dr Black 
on this occafion.. ‘That gentleman, no lefs confpicuous for 
his candour and modefty than for his ingenuity, had, along 
with all other chemifts of the time, believed the doctrine of 
phlogifton, and taught it in bis public le€tures; but, upon 
examining the Lavoilierian fyftein, he was conyinced of its 
truth, and had the honefty to confefs it, though he was thus 
obliged to acknowledge to. his itudents, that ,he» had for 
many years been teaching errors. ‘his acknowledgment 
does much honour to Dr Black, and proves that he is well 
13 entitled to the high charaéter which he has fo long held. 
dof M. The merit of M. Lavoifier was great upon the prefent 
poillers Gecafien. ‘From England indeed he received the theory 
and the firft experiments on the compofition of water; but 
he was the firft perfon who demonftrated the theory, and 
put it beyond doubt. His knowledge, of the diftinGtion 
between catbone and hydrogene, as well .as the perfec 
accuracy with which his experiments were made, enabled 
him to prove, with as much certainty as pliyfical fcience 
generally admits, that water is compofed of vital and in- 
flammable air. We will now give fome account of the 
proofs of this fat; and, as we have never feen them ftated 
with more clearnefs and precifion than by M. Lavoifier 
himfelf in his Elements of Chemiftry, we fhall take our ac- 
count of them from him. 


Proofs of the Compofition of Water. 


Take a glafs tube from 8 to 12. lines diame- 


ater, 


14 
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compo- ter, and place it acrofs the furnace EFCD, with a gentle in-* 
The higher extremity of the - 


ey clination from E to F (a). 


lyfis. tube is then luted to the glafs retort A, containing a known 
Plate quantity of diftilled water. T’o the lower extremity F is 
xxviis. luted the worm SS, the lower end ef which is fixed in the 
ig. 1. neck of the bottle H, which bottle has the bent tube KK 
fixed to a fecond opening. This bent tube is intended to 
carry off any elaftic fluids which may efcape into the bottle H. 
A fire is then lighted in the furnace EFCD, fufficient to 
keep the tube EF red hot, but not to melt it. The water in 
the retort A is kept boiling by a fire in the furnace VV XX. 
The water is gradually changed into fteam by the heat of the 
two furnaces. It paffes through the glafs tube EF into the 
worm SS, where it 1s condenfed, and then drops into the 
Vor. RVI Fart il. 


# muft be fupported about the middle by an iron bar.. 
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, inflammable gas (B). 
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bottle H, When the whole water is evaporated, and all Water 
the communicating veflels are emptied into the bottle H, it 
is found to contain exaétly the fame quantity which was put 
into the retort. ‘This experiment therefore is,a fimole di- 
ftillation. 
Exper. 2. Every thing being difpofed as in the laft ex- 
periment, let 28 grains of pure charcoal, broken into {mall 
parts, and which has been expofed to a red heat in a clofe 
veffel, be introduced into the tube EF. The experiment 
is then performed in the fame manner as the former. . The 
water is evaporated, and a portion of it is again condenifed 
in the worm SS, and then falls into the bottle H; but at the 
fame time a confiderable quantity of an elaftic fluid efcapes 
through the tube KK, which is received in veffels. When 
the water is entirely evaporated, and the tube examined, the 
28 grains of charcoal have wholly difappeared. 
When the water in the bottle H is examined, it is found 
to have loft 85.7 grains of its weight; and when. the elaftic 
fluid which paffed off by the tube KK is weighed, it is 
found to weigh 113.7 grains, which is exaétly the weight 
which the water has loft, added to the 28 grains of charcoal 
which had difappeare¢d. The elaftic fluid, on exarnination, 
is difcovered to be of two kinds; namely, 144 cubical. inch- 
es of carbonic acid gas weighing 100 grains, and 380 cubi- ° 
cal, inches of a very light gas weighing only 13.7 grains. 
Now 100 grains of carbonic acid gas confift of 72 grains 
of oxygene, combined with 28 grains of carbone. It 
therefore evident, that the 28 grains of charcoal muft have 
acquired 72 grains of oxygene from the water. It is alfo 
evident, that 85.7 grains of water are compofed of 72 grains 
of oxygene, combined with 13.7 grains of a gas capable of 
being burned. 
Exper. 3. Every thing being put in the fame order ag 
in the two former experiments, with this difference, that in- 
ftead of the 28 grains of charcoal, 274 grains of foft iron, - 
in thin plates rolled up fpirally, are introduced into the tube 
EF. The tube is kept red hot while the water is evapora~ 
ting from the retort. After the water has been diftilled, 
it is found to have loft 106 grains. The gas or elaftic fluid 
weighs 15 grains, and the iron has gained 85 grains addi- 
tional weight, which put together make up 100 grains, the 
weight which the water has loft. ‘The iron has all the qua- 
lities which it would have received by being burned in 
oxygene gas. It is'a true oxyd (or calx) of iron. We 
have the fame refult as in the laft-experiment, and have | 
therefore another proof for concluding, ‘that 100 grains of 
water confift of 85 grains of oxygene, and 15 of the bafe of 
15 
We have now exhibited two fufficient proofs, that water Proof of 
is compofed-of oxygene and hydrogene ; but as the compo: eae 
fition of water is fo interefting and important a fubje@t, M, quan 
Lavoifier was not fatisfied with thefe proofs alone. He fynthefis. 
juftly concluded, that if water be a compound of two fub- 
ftances, it ought to follow, that by reuniting thefe two 
fubftances, water would be produced. He accordingly 
proved the truth of this conclufion by the following ex. 
periment. 
sk” Exper. 


eae eee ramen omen meme emer 


(a) mC he tube EF fhould be made of glafs which can, bear a ftrong heat without melting. It fhould alfo be coated 
ever with a lute compofed of clay and, powdered ftone-wares 


and to. prevent it from bending during the experiments 


(3) his elementary fubftance Mr Lavoifier has\ denominated hydrogene, which fignifies “ the generative principle of 
water 5” from: ‘uéwe: «* water,’’, and. yewouxar <I prodace.”? When this fubftance-is combined with caloric, it is called Ay- 


drogenous gas. 
as very combutti 
property is merely its 


Hato power, of decompofing oxygenous gas, 
it produces inftant } Y8 Gas, 


death. See Arrotocy, 


It is the lighteft fubftance yet known, being 4,th of the weight of an equal bulk of atmofpheric air. It 
ble, for it has fo great an attraétion for oxygene, that it attraéts it from caloric; fo that its inflammable 


for it will net burn, by itfelf, When drawn into the lungs, 


ee 


Water, 


r6 
Advan- 
tages of a- 
nalyzing 
Water. 


Wa 
Exper. 4.. He took a large eryftal balloon A, fig. 2. 


" containing about 30 pints, and ‘having a large mouth; round 


which was cemented the plate of copper BC, pierced with 
four holes, through which four tubes. pafs. ‘The firft tube 
H/+ is intended to exhauft the balloon of its air, by adapting 
it to an air-pump. ‘I‘he fecond tube gg communicates with 
a refervoir of oxyzenous gas placed at MM. ‘Ihe third 
tube d DS is conneéted with a refervoir of hydrogenous gas 
at NN. ‘The fourth tube contains a metallic wire GL, ha- 
ving a knob at its lower extremity L, from which an ‘elec- 
tric {park is paffed to ¢, in order to fet fire to the hydroge- 
rous gas. ‘I'he metalli¢ wire is moveable in the tube, that 
the knob L may be either turned towards 7; or away from 
it, as.there is o¢cafion, We muft alfo add, that the three 
tubes H 4,.¢ 2, dD? are furnifhed with ftop-cocks. 

It is neceflary that the oxygenous gas,’ before being put 
into the refervoir, fhould be completely purifed from car- 
bonic acid. This may be done by keeping it for a long time 
in conta& with a folution of cauftie potafh. The hydrogenous 
gas ought to be purified in the fame manner. “The quan- 
tity employed ought to be double the bulk of the oxyge- 
nous gas. It is beft procured from water by means of iron, 
as was defcribed in Experiment Third. 

Great care muft alfo be taken to deprive the exygenous 
and hydrozenous gas of every particle of water. For this 
purpofe they aré’made to pafs in their way to the balloon 
A, through falts which have a ftrong attra€tion for water; 
as the acetite of potafh (a compound of vinepar and vege- 
tablé alkali), or the muriate or nitrate of lime (the muriatic 
‘er nitric acid combined with lime). Thefe falts are difpofed 
in the tubes MM and NN of‘ one inch diameter, and are 
reduced only to a coarfe powder, that they may not unite 
into lumps, and interrupt the paffaze of the gaffes: 

Every thing being thus prépared for the experiment, the 


falloon is exhaufted of its air by the tube H 4, and is filled 


with. oxygenous gas. The hydrogenous gas is alfo prefled 
in through the tube d 1)? by a weight of one or two inch- 
es of water. As foon as the hydrogenous gas enters the 
balloon, it is fet fire to by an ele&tric fpark.’ “Phe combuf- 
tion can be kept up as long as we pleafe, by fupplying the 
balloon with frefh quantities of thefe two gaffes. As the 
combuftion advances, a quantity of water is colle&ed on the 
fides of the balloon, aud trickles down in drops to the bot- 
tomof it. By knowing the weight of the gaffes confumed, 
and the weizht of the water produced, we fhall find that 
they are precitely equal. M. Lavoifier and M. Meufnier 
found that it required 85 parts by weight of oxygenous 
gas and 15 parts of hydrogenous, gas to produce 100 
parts of water. 1 

‘Thus we have complete proofs, both analytical and fyn- 
thetical, that water ics not a fimple clementaty fubftance, as 
it has been long fuppofed, but is compounded of two ele- 
ments, oxygene and hydrogene. We muft add, that M. 
Lovoifier ufed the rot ferupulous accuracy in making the 
experiments which we have defcribed; and that he 1s of 
Spinion that the proportions given ‘above cannot be 355 
from the real truth. Such then is the hiftory and proof of 
‘the compofition of water. We come next to confider what 
fabftauces ate chemically. united or diffolved in it... 


Analy/fis of the different Subjtances contained in Water. 


Since it is made certain by obfervation and experiment; | 


that water contains many different kinds of {ubftances; and 
as its qualities, and confequently its ufes, differ much ac- 
cording to the nature of the fubftances combined with 1t— 
the knowledge of an eafy and accurate method of analyfing- 
waters is become a matter of the utmoft importance. By 
fach an analyfis we faall be enabled to fele& the pureft wa- 
2 
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WAT 
ter forthe purpofes of life, and to'avoid water which might 
bé improper.and hurtful; or, when good water cannot be 
had, to feparate thofe fubftances from it which render it im. 
pure. By the fame important art we fhall find it eafy:to 
diftinguifh thofe waters which are bet adapted to the arts 
and manufactures; we'fhall alfo be able to compare different 
mineral waters, to explain the caufes of their effets in medic 
cine, and to imitate thofe by art which are moft efficacious. 
AN natural ‘waters ate more or lefs impure; for watet 


has fo ftrong an attra€tion for’ different fubltances, that it 


imbibes part of them in every fituation in-which it is found, 
not only when it flows over beds of earth, bat when it filters 
throwch {trata of metals, and even when it is diffolved in the 
atmofphere. Water cannot be procured in a’pure flate with+ 
out undergoing the procefs of diftillation. 

Before we proceed to ftate the methods by which the dif 
ferent fubftances found in water may be detected, it will be 
proper to point out to the reader fuch fenfible qualities of 
particular waters as may enable him to inftitute the procefs 
by which the analyfis ought to be condu€ted.. In every 
courfe of experiments, that order ought to be followed 
which will lead with moft eafe ana certainty to the end 
which is in view ; but unlefs a man from general know- 
ledge be able to cenjeGture with fome degree of accuracy 
what are the refults to be expe€ted in’ particular cafes, he 
cht be able to determine what experiments he ought to 
make. 


The general circumftances which are firft to be attended ni 
rai circy 
ftlances| 
be attef 


to inithe examination of waters, are their coloar, fmell, tafte, 
fpecifie gravity, temperature, and local fituation. 


7 
ge 


4. The firft thing to be attended to in water is its colour. to are, 


Pure water is tranfparent like cryftal. Muddinefs or a brown 
colour is a certain proof that fome extraneous fubftance is 


prefence of iron, and a blue that of copper. If upon agi- 
tation airy bubbles appear in’ the water, we are fure that it 
contains carbonic acid or fixed air. "The water which is to be 
examined with refpe& to colour fhould be put into a deep 
glafs, that we may look down into a confiderable body of 
it; for we fhall thus difcover any muddinefs much: better than 
by viewing the water horizontally through the glafs. 


187 


The col 


ciffufed through the water. ‘A green colour indicates the 


19) 


2. We are next to obferve whether the water has any The tm 


fmell. If it be pure, it will have no {mell; if it diffufe a 
fubtile penetrating odour, we have reafon to conclude that 
it contains carbonic acid; if the {mell of putrid eggs or 
of the fcoutings of: a gun arife from it, we infer that it is 
impregnated with hepar fulphuris, or fulphur combined with 
an alkali. 


P 


20) 
3. Pure water has no tafte’ Water containing carbonic The cal 


acid has a mild fourifh tafte. If it havea bitter tafte, it may 
contain fulphate of foda or Glauber’s falt, nitre or the ful- 
phate, nitrate or muriate of magnefia, or lime combined: 
with the nitric or murtatic acid. If the water has a flight: 
aufterity of tafte, we may expet that it contains lime or 
gypfam; if it be faltifh, it contains common falt} if the tafte 
‘be lixivious, alkali is prefent; if etuginous, there-is copper; 
if ferruginous or inky, we have-‘reafon to fuppofe that it 
contains 1ron. 


out what fort of matter it is. Weare always fure thatthe 
lighteft waters are the pureft. ‘The flandard to be employ- 
ed for Comparing the fpecific gravity of water to be exami- 


‘Hed'is diftilled water. i Reh Goer J 
_5. Another cireumftante to: be confidered is the tempe- Tempel 


ak 


_..4. The {pecific gravity of water can enable-us to difcover Specifi¢ 
that it contains fome extraneous matter, but does not point Stavity, 


yature of the water, whether it be hot, cold, or tepid. Weture, 


mult‘ determine whether the témperature be the fame duting 
the whole year, or whether it depends on the weather 5: 


: a A 


ta cool, it depofita 
{mell. p 

.6. The local fituation of the water muft alfo be taken 
into review. 
flows, and inquire whether there be mines or veins of metals 
near, or any kind of fubftance which water can diffolve. 
We mutt alfo inquire whether the water flows in equal quan- 
tity during the whole year, or increafes with rain, and de- 
creafes with dry weather: whether it is ftagnant or flow- 
ing; if it flows, whether it flows fwittly or flowly: whe- 
ther it depofits any fediment; and-if it does, of what fort it 
isy whether a falt, earth, metal, or metallic ochre: whether 
it petrifiecs bodies thrown into it: and whether there be 
any fulphur to be found near it in a fublimed ftate. 

It is allo: proper to obferve whether it be hard or foft ; 
whether any animalcules live or vegetables grow in it ; and 
whether it has any reputation for its effets in medicine, ©: 

Water may be divided into two great divifons, fresh and 
taj. fale water.—Freth water may be divided into atmo/pheric, 
of flagnant, and running. SE ASS UNG 38 
} Salt water comprehends moft of the feas on the globe, 
but efpecially thofe of the torrid and the greater part of 
the temperate zones, It contains common falt’ in great 
quantity, fulphate or muriate of magnefia, and fulphate of 
hme, befides a grear quantity of putrid matter brought into 
it by the rivers, or: produced by the decompofition ‘of the 
numerous ‘tribes! of ‘animals which live and die in it. See 
, Sea and Sez-Water. heen y 
and Atmofpheric water comprehends rain and fnow wa- 
wa-- ‘ter, Rain is’ the water’ which is evaporated from the fea 
- ‘and land, diffolved in the air, and afterwards difcharged on 

the'earth ;. it ought therefore to refemble diftilled water in 
puritys andt- would certainly ‘do fo, if the atmofphere ‘did 
notiabound with vapours and exhalations capable of being 
combined with it. It contains a {mall quantity of fulphate 
of lime; together ‘with a very {mall portion‘of nitrous acid. 
Theirain that ¢rops from the tops of houfes is always mixed 
with foot. | Some fhowers have contained a quantity of the 
pollen’ of flowers, which has given rife to. the |ftories of 
showers of fulphur.. The rain which falls at a diftance from 
towns, or after along tra@t of wet-weather, is pureft-;- for 
the atmofphere is then in fome meafure wafhed, if we may 
ufe the expreflion, from ‘all heterogeneous fubftances'— 
Snow water is contaminated with the fame fubftances as 
rainwater. When newly melted, it is deftitute both of 
: common air and of fixed ait, or: the carbonic acid. It is 
probably from the want ef thefé that/{now water is injuri- 
ous to health. 1 ota 
x _ .Stegnant water forms’a Jeke ; and when a’great quantity 
ind of earth is diffufed through it, it forms a marth. ‘he water 
es; Of lakes is’ generally very pure and tran{parent ; for as they 
are not fubje&t:to fo much azitation as ftreams, ‘the fub- 
ftances that happen to fall into them are not much’ diffufed, 
but foon fubfide' to the! bottom. Some lakes are falt.— 
Marfhes are much more impure. They are generally con- 


any fediment, and Jofes its talte and 


tu. 


5 
later, 


taminated with the putrid matter produced by the decom. 


pofition of animals and vegetables, and are’ often ot a yel- 
lowifh or brownifh colour. re ares 

fang . Kunning water compyehends, fpring and river water.— 

ya. ‘Spring water is the rain water, which, after difcharging it 

’  felf upon the earth, and being imbibed by it, again! iffues 
out. “As it runs below the furface through ‘different fub- 
flances, it carries along with it fuch as it can diffolve, and 
is therefore not fo pure as rain water. Itoften contains 
falts, earths,’ or metals.—Rivers confit of a colleétion of 
fprings,' and generally! partake of the foil through which 
they pafs.” Rivers which run throvgh great towns are load- 
1 t 
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ter. whether it freezes in winter; if hot, whether, when allowed - 


We moft confider the foil through which it. 
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ed with animal and vegetable fubftancese. But thofe which Watery’ 
run ata diftance from towzs are purer than moft fprings ; 

becaufe, as they run with more rapidity, and to a greater 
diftance, a great part of their impurities are thus volatili-) 

zed. If the foil be foft through which a river runs, -it. 

will be full of earth; but if hard and rocky, the water is ve- 

ry clear and pure. u ae 

Water is called Aard when it does not diffolve foap, OF Efard wa- 
boil vegetables, or make an infufion of tea. It generallyter, 
contains fome acid combined with abforbent earth, ter which 
it has lefs attraétion than for the alkali of the foap. When 
foap is put into fuch water, its alkalivis immediately attratt- 
ed by the acid of the water, the foap is decompounded, and 
the oil of it {wims.on the furface of the water. Water is 
not reckoned hard if it contains lefs than ro grains of ex- 
tranegus fubftances in the pound weight. 

Ifthe acid with which the abforbent earth is united be eh ehgurat 
the..carbonic, the water may be puriied by boiling? But reaed.- 
in order to. make it agreeable to the palate after the calca- 
reous earth is depofited, it ought to be expofed in the oper 
air‘in broad fhallow veffels. It will thus recover a portion 
of the air which was expelled by the boiling. But if the 
earth be fufpended by any other acid, the water can be cors 
reted by the addition of fome fixed alkali, which immedi- 
ately joins itfelf to the acid, while the earth is depofited. 

A. folution of potafh, or of any other alkali, may be poured 

into the water till it ceafe to produce any turbid appear- 

ance; or till no more is precipitated. ‘he water mu‘ 

then be decanted from the fediment, or filtered if necef. 

lary. i 

Having now mentioned the different kinds of waters, it Two men 

will be next proper to defcribe the moft accurate methods thods of 

of analyzing them. Thefe are two, by precipitation and aalyzing 

evaporation. Precipitants are {ubftances which, being thrown Water, by 

into any impure water, feparate the impurities, and throwtion,. it 

them to the bottom of the veffel. Precipitation ‘is the — 

moft expeditious method of examining waters ; but it does 

not enable us to form fo accurate:an eftimate as is often ne- 

ceflary of the precife quantity of extraneous fubftances con= 

tained in them, 32 
‘Ihe other method. of analyzing water is by evaporation, And by e- 

which confilts in feparating’ the water from the impurities, vaporation. 

by converting the water into fteam, and cryftallizing the 

falts contained in it. Both thefe methods are often necef- 

fary to be employed, either of them feparately being defec- 

tive.’ As the precipitants indicate the proper method of 

conducting the evaporation, it will be proper, before we de- 

fcribe -how to analyze water by ‘evaporation, to defcribe 

particularly the effects produced on it by applying different 

precipitants. 


_ Method of analyzing Water by Precipitation. 


Tue fubftances hitherto found in’ water are, common dis indsacss 
mofpherical air, acids, alkalis, earths, fulphurs, and metals. contained 
iéxcids, when difengaged, may be difcovered by turnfol!? aig 
or‘tyrup of violets ; and when combined with any bafe, they -p.n2 for 
may be detected by the nitrate of filver, muriate of barytes, difcovering 
and lime-water. Uncombined alkalis are afceftained by them. 
Brazil wood and turmeric ; in combination with acids, they 
may be deteéted by fpirit of wine. Earths are precipitated 
by the acid of fugar and the acetous acid.. Sulphur is dif- 
covered by the mineral acids ; and metals are precipicated by 
lime-water and tin@ure of galls. ; a5 
Mott waters ‘contain common atmofpherical air. Fixed Method of 
air, now called carbonic acid, is alfo found in all waters in analyzing 
quantity from +$,th part of the bulk of the water to ae mie 
bulk equal tothe water itfelf. ~'That fome fpecies of air Aeenneceyt 
contamed in water, ‘is evident from the {mall bubbles which and carbo- 
5 K 2 may hic acide 
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under the exhaufted receiver of an air-pump ; for the weight 
of the atmofphere being removed, the water'expands 5 end 
the air contained in its interftices is thus let loofe, and rifes 


{ ait J 
Water. may be often feen to rife in it when poured into a glafs. 
kev 'Thefe bubbles are {till more diftinguifhable in water placed 
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lime-water, The lime will immediately abforb the carbo. 
nic acid, and form calcareous earth, while the atmofpherca 
air is left behind. ‘lhe calcareous earth may then be weigh. 
ed; and the carbonic acid being afterwards expelled, the 
lofs of weight will give the quantity of carbonic acid. 


to the furface. The air may alfo be feparated from water 
by boiling, and may be eafily colleéted by a proper appara- 
tus. Experiments may then be made upon it to determine 
n6 its {pecies and quantity. 
Tefts for Carbonic acid is known to be contained in water by the 
diftovering following marks: The tafte is fomewhat pungent, aceicent, 
rece SN cooling, and very agreeable. The fimell is fubtile and pene- 
rv reer) trating. When agitated, it €mits a number of air-bubbles, 
. which give it the appearance of brifknels. ‘Theie are the 


The only other acids hitherto found in water befidesthe Method 
carbonic, are the fulphuric and muriatic acids.. ‘The prefence difeoves 
of the fulphuric acid is moft accurately afcertained by thethe fulp 

_ muriate of barytes, which is a compound of the mvuriatic eid *™ 
with batytes or ponderous earth. . Barytes has fo ftrong an 
attraétion for the fulphuric acid, that it feparates it from all 
other acids, and forms with it a compound called ponderous 
par, which is infoluble in water. As the carbonate of al- 
kali, or an aerated alkali, may produce a muddinefs and 


fenfible appearances which aerated water. exhibits; but 
there are tefts which chemiftry furnifhes much morg,deci- 
five. pian 

From a pigment called /imus is obtained a tinéture called 
the tindure of turnfol, The litmus is wrapped up in a clean 
linen cloth, and fteeped in diltilled water; the water foon 
aflumes a blue or violet colour, and is then fit for: ufe. 
The tin@ure enables the chemift to difcover the {malleft 
particle of difengaged acid; fora few drops of it poured into 
water containing an acid immediately communicates a red 
colour to the whole fluid. 

There is a more convenient method of ufing the turnfol : 
The {aturated tinQure is boiled with a little flarch, and then 
a piece of paper is dipped into it, fo as to tinge it com- 
pletely. Paper thus tinged, when dipped into water con- 
taining an acid, inftantly receives a red colour. The tine- 


ture is, however, a more* delicate and fenfible teft than the 
_ tinged paper ; for water faturated with aerial acid does not 
make any change in the colour of the paper ; yet one part 
of aerated. water gives a dillinct red to 50 parts of the tine- 


‘ture. 


andat col. Lhe method of colle€ting and afcertaining the) elaflic 
fegting it, Auids contained in water was unknown till the prefent age. 


The eafieft method is te fill a veflel terminating in a narrow 
neck with aerated water, then tié to the neck a bladder 
from which all the air has been carefully fqueezed. Let 
the aerated water be boiled; the elaftic fluid is then ex- 
pelled, and afcends into the bladder, where it is collected. 
"The bladder may then be removed from the veflel, and its 
ynouth tied up. 

There is another method, which is much more accurate, 
for determining the quantity contained in any :quantity, of 
water: Fill a bottle or retort with aerated water, and let a 
flopper be put into its mouth, with a hole init. Let one 
end of a crooked tube be inferted into rhe hole of the flop- 
per, fo clofely that no air may efcape at the joining ;. and 
Jet the other end of the tube be bent upwards into an in- 
verted veffel.full of mercury.’ Fire is then applied to. the 
bottle or retort, andcontinued till. the water boil.:; ‘The 
heat carries off the air which is conveyed through:the crock- 
ed tube into: the inverted. veffeliof mercury. Hf the water 
be kept boiling’ far a fort time, the whole or greater part 
of the elaftic fluid.will be expelled, and its. bulk is eftimated 
by the bulk of mercury whieh it. has diiplaced. Butt muft 
be remembered, that, the elaftic fluid above the mercury is 
in a ftate of greater dilatation.than the external air, for it is 
not prefled by, the whole, weight of the atmafphere ;. but, .as 


precipitation refembling the effects of the fulphuric acid, 
it is neceflary to add to it a few drops of the nitric acid, 
which will diffolve any portion of barytes precipitated by 
the aerated alkali. 40 
The muriatic acid may be eafily difcovered, by throwing And n 
into the water impregnated with it a little.nitrate of filveratic a¢ 
(a compound of the nitric acid with filver). If there be 
the fmalleft portion of muriatic acid, it inflantly feizes the 
filver, and is precipitated along with it in the appearance of 
a white mucilage. As the muriatic acid conflitutes about 
one-fourth of the muriate of filver, we may eafily determine 
its quantity,’ by fubtracting one-fourth from the weight -of 
the precipitate. Along with the nitrate of filver a little ni- 
tric acid fhould be added, for the reafon mentioned in the 
laft experiment. Ache ; 
Alkelis are known to. exift in water bythe lixivious or ia 
faltifh tafte which they communicate, by their effervefcencelis are! 
with acids, and by feveral precipitants. tected 
There are three tefts which may be employed for difco- 
vering the prefence of, alkalis... .1..Paper tinged blue, by: 
the tin@iure of turnfol, and made red by diftilled vinegars. 
recoyers its blue colour when dipped into water containing 
an alkali, 2. The watery tinéture of Brazil. wood: alfo 
ferves to difcover alkalis. It may either be uied imthe 
{tate of tin@ure,,or apiece of paper may be tinged with it 
after. being boiled with a little ftarch... In both -cafessit! ree 
ceives a blue colour from the alkali, One grain of fodadifs 
folved im, 4295 grains, of, water chanves. the colour, of the 
tinged paper to a blue, which, though delicate, may be-eas 
fily diftinguifhed. 3. Watery tinéture of turmerc 1s \chane 
ged to. a) brown, colour by, alkalis.-,; Paper tinyed with thig 
tin@ture boiled with ftarch. is alfo. affected in, the ame. ways 
A fingle grain, of foda diffolyed in..859. grains of diftilled 


. water will .obfeure the yellow colour of the.tinged paper, 


aud turn it into a browntth hue. 

- The tin&ture- of Brazil. wooed is remarkable. for its fenfibi- 
lity in difcovering, the prefence of an,alkali. The tinGture 
of turmeric is much flower in its decifion; but this circumy 
ftance enables. us, with, fome degree of accuracy, ‘ojeftimate . 
the quantity, of alkali. contained. 'The-turmere, teo, an- 
{wers. beft when there is occafion' to examine an-akaline was 
ter by candle-light, ag the change of colour, whick-it-produ- 
ces is eafily diftinguifhable.—Befides thefe, tells now menr 
tioned, any, of the, infufions of vegetables which.ae molt €a- 
fily affeéted by alkalis may be ufed| with fueces,.fuch, ag 
flowers. of mallows-and fyrup,of violets;.but theyare;mot o 

all oceafions fo deeifive.. ; | 


After beiag affured of the:prefence of an alkaly we-muft Meth 
next determine what alkali, it. ig. .."Che alkalis; noft com, ‘ting 
monly, found im water are.the. mineral, and volatile. the vege. 
table feldom. occurring, he -mineral alkali, is. combined one a 
with the carbonic, fulphunic, or muriatic. acid ; “he wolatile ther. 


M. Sauffure obferves, it is only charged with that weight diy 

minifhed by. the column of mercury. . 

And fepa- When the-aerial fluid is thus colleéted; if we with: to: fe- 
rate it from parate the carbonic: acid from the common air, the procefs 
common jg eafy.: Let the aerial fluid be-feparated from:the mercury, 
ta while the external air is carefully exchided; and let the vef- is. probably communicated by pytridi animal oy vegetable 
fel containing it be inverted into another veflel containing {ubftances ;, and. the vegetable is. united with the fulphurie 

pe ; ar. 
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ter. or muriatic acid, but more frequently with the nitric acid. phur. When the water contains a fixed alkali, the acid Water. 
Bergman fays, that mercury, diffolved in-the nitric acid has no effeé& in decompofing the fulphureous water till the 
without heat, enables us to-diftinguifh thefe alkalis, When alkali he faturated ; but after the alkali is faturated, the he- 
a little of this folution is thrown into water, if a yellowifh patic air is then driven off by the acid, and the {ulphur falls 
white {ubftance is precipitated, we may conclude that acau- down. ~ 46 
ftic vegetable alkali is prefent; if the precipitate be white, Sulphureous water may eafily be formed artificially : A Method of 
there is vegetable alkali {faturated with the carbonic acid. quantity of hepar fulphuris, confifting of equal parts of ful. making ful. 
If the precipitate be firft yellow, and afterwards becorne phur and potafh, is to be put into a veflel which communi. PhUreous 


white, mineral alkali is prefent ; and if it be of a greyifh cates by a crooked tube with an inverted glafs-filled with fidallys 


; 


4 
the 
nee of and magnefia. 


Rovers P28 been by fo few chemifts, 


r ful- 


is dif diffolved in’ water except fulphur. 


fed. 


; 
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black, we know that volatile alkali is prefent. 

‘the {pecies of alkali may be more eafily afcertained, by 
pouring into the water a little fulphuric acid, or, what Mor- 
veaun recommends as anfwering the purpofe better, a little 
diftilled vinegar, which with potafh forms a deliquefcent 
falt, and with foda a foliated cryftallizable falt. 

The earths which are moflly found in waters are lime 
If any other earth has been difcovered, it 
and in fuch {mall portions, 
that it has been little attended to (c). Lime and magnefia 
are always united with the carbonic or fome of the foffil 
acids. The carbonic acid is eafily expelled by boiling the 
water, and the earth falls to the bottom, and may then 
be eafily examined by applying fulphuric acid. 
earth be calcareous, with fulphuric acid it forms gypfum ; 
if it be magnefia, Epfom falt is produced ; and if it be clay, 
the produc is alum. 

Scarcely any water is entirely free from lime; even the 
pureft water, after ftanding 24 hours, depofits fome faccha- 
rated lime. The acid of fugar is one of the moit fenfible 
tefts for difcovering it. A {mall quantity of diftilled water, 
in which there is liffolved a fingle grain of pure lime, will 
become muddy if the {malleft quantity of the acid of {ugar 
be thrown in.. ‘The prefence of calcareous earth may alfo 
be difcovered by employing the acetite of lead: It’ preci- 
pitates the earth in the form of a white powder. But as 
fulphuric acid alfo precipitates the acetite of lead, to make 
the experiment accurately, it is neceffary to-add a little di. 
ftilled: vinegar to the’ precipitate, and if it confift of calca- 
reous earth, it will be immediately diffolved ; but if it be a 
fulphate of lime, the vinegar will have no effet upon it:— 
When lime or magnefia is. diffelved in any of the mineral 
acids, it may be dete&ted by adding a little carbonate of 
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potafh. ‘Lhe nature of the earth may be afterwards eafily Vhe quantity of iron contained in water may be-afcer- Aid tek 
determined. tained with confiderable accuracy, by the colour communi: quantity 


Of the inflammable bodies, perhaps none has been-found 
Sulphur is combined: ei- 
ther-with.an dlkali or with.-hydrogene, forming a: fulphuret 
of hydrogene. Sulphuric or hepatic waters are eafily 
known by the following marks: 1. A fetid {mell,.which is 
felt in approaching’ the fpring.. 2..The talte is ftrong, 
fomewhat {weet, not unlike that of putrid eggs, but-more 
difagreeable.. 3. When a:piece of filver is put into it, it»be- 
comes tarnifhed: 4, But the niceft tefl-is a.mark made on 
paper with the cartarite of bifmuth or acetite of lead, which 
becomes» black: when. expofed tothe vapour of the hepatic 
water. 

When we with to difcover the quantity of fulphur -whicly 
is diffolved in an alkali, it.may be precipitated by the ful. 
phuric. or muriatic acid,. but. much more plentifully by. the 
mitric acid. ‘To render the experiment fuccefsful, it is ne- 
eeflary. that: the :mixture fhould be heated... When-the- nitric 
acid is-dropped in, the fulphureous f{mell 1s initantly diffi- 
pated, the water grows turbid, and a white fubtile powder 
flewly fubhides.. When dried, it is found to.be.genuine ful- 


If the. 


water. Sulphuric acid is then poured into the veffel contains 
ing hepar fulphuris, a few drops at a time. ‘The veffel con. 
taining the acid muft communicate with the veflel contain« 
ing the hepar, fulphuris by a tube, that while the acid may _ 
be poured in at pleafure, the elaftic gas-which iffues from 
the aétion of the acid on: the hepar {ulphuris may not be 
diffipated, but may pafs into the inverted glafs. This gas; 
if a candle be applied, will-burn, and a refiduam of fulphur 
of a whitith colour remains. ‘The water in the inverted 
veffel muft be frequently agitated, that the gas may be ab- 
forbed. 
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The metals hitherto found diffolved in waters are two, iron How iron 
and copper. ‘lhe former occurs often, the latter rarely. Tron is difcovers 


is united with the carbonic or fulphuric acid, and: may eee Fe 
nerally be deteGted by a greenith or yellowifly colour, by its 

inky taite, by an ochte which it depofits, by tincture of 

galls, and by the Prufffan alkali. Only the two lait of thefe 

methods require any defcription. Spirit of wine faturated 

with powdered galls precipitates iron flowly ; the precipitate 

1s purple when the quantity of iron is {mall ; but: when the. 
quantity is large, it is black. In fome cafes indeed iron may 

be prefent in water without giving a dark colour to the 

galls. ‘Chis is owing to a fuperfluity of acid. But if a 

jufficient quantity of alkali. be. added to faturate the acid, . 
the black: colour will then appear.—'The Pruffian: alkali is 

prepared from four parts of Pruflian blue; boiled*with one. 
part of alkali in a fufficient quantity of water. The clear 

liquor muft then be faturated with an acid; and filtered, that 

it may be freed: from the {mall portion of Pruffian blue 

whichis feparated. A fingle drop» of this:alkali dropped - 
into water containing the fulphate of iron’ immediately 

forms-a Pruffian-blue.. In making: experiments with this 

alkali, it is proper to add a little muriatic acid. 


cated by the tinéture of galls z. tor if. the tingture be pours alcertainedy. 


ed into diftilled water, then fmall pieces of iron may be add: 
ed, till the liguor has-acquired the colour of the chaly beate 
water ; and then we may. conclude, that the quantity of iro 
contained in the chalybeate water-is equal to the artificial 
mixture, if the colour be the.fame. ‘There is alfo another 
way: of eftimating the. quantity of iron. When precipita- 
ted, let the refiduum - be. wafhed: in pure: water, then dried 
and weighed. Pour upon it one of the: mineral_acids, and . 
digeft. them together, and after pouring it-off; wath what 
remains undiffolyed ; then dry and weigh it again, and from 
the diminution of weight collet that of the iron. In this 
experiment the acid. employed ought not-to be very ttrong 
nor great-in quantity, nor ought :the digeftion to be conti- 
nued long ;. for: if the refiduum fhould contain any felenité - 
which is toluble by acids, the felenite -might feize upon a. 
confiderable portion of. the acid, and confequently-the expe. 
riment be inaccurate. 
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Copper is. fometimes united in water with the fulphuricHow cop=~ 
acid. It is difcovered by the blue colour which it imparts ie is detece:- 
; Ree ureds 


to: 


—(cejpA fmall quantity: of filiceous ‘earth was found by Bergmam in an’ acidulous fpring, as alfo by Dr Bla-k in the» 
Geyzer {pring in Iceland. .' Clay may alfo-be often found-in waters; but it is probably only diffufed,: not chemically diffolveds:. 
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‘Water, “to the water, by an zruginous tafte, and by the ochre which 
it depotits. It may alfo be detected by throwing into the 
water apiece of polifhed iron; the copper will be precipi- 

tated upon the iron, 


Method of analyzing Water by Evaporation. 


ke ° 

davanian Hayina now deferibed the methods of dete&ting the var 

adv ea pa rious {ubftances contained in water by precipitation, we 

tendedte, Come vext to deferibe how they are difcovered by evapo- 
ration. ; - 

The veffels employed in evaporating the water ought to 
be broad, for fluids evaporate more quickly in proportion to 
the extent. of the furface. If earthen veffels can be found 
of fo clofe a texture as not to abforb any faline matter, they 
may be fafely employed. Iron and copper veffels are improper, 
becaufe they are liable to be corroded. ‘The moft convent, 
ent are thin glafs veffels, which may without danger be ex: 
pofed to a ftronz heat. The capacity of the veffels de. 
pends on the quantity of water which is neceflary for the 
feveral experiments. ‘The quantity of water may be {mall 
if it contain a large proportion cf extraneous matter. ‘The 
evaporation fhould be flow and gentle. ‘I'he veflel employ- 
ed ought to have a cover to keep out duit; but muft have a 
hole feveral inches in diameter, that the vapours may illue 
out., ‘Che hole fhould not be opened till the vapour be fo 
much condenfed as to iffue with fuch force as to keep the 

jy dutt from falling in. ; “y 
Ordex in Some fubftances require more water to diffolve them than 
which {ub- others. As the quantity of water is diminifhed by evaporae 
neve ap. [toms they appear therefore in an order corre{ponding to 
year tine their different degrees of. folubility ; thofe which are leaft 
water is e-foluble appearing firft.. The following is the order in which 
vaporating. they are difcovered: Firft carbonate of lime and carbonate of 
iron, then gypfum, then the fulphate of potath, then the ful- 
phate of iron, then the nitrate of potafh, and next in order 
the fulphate of copper; afterwards the muriate of potafh, 
then foda, then the muriate of foda, then the fulphate of 
magnefa, and laftly the deliquefcent falts. Aerated mag- 
nefia, or carbonate of magnefia, is not feparated all at, once, 
but continues to fall during the whole procefs.. ‘Chis order 
is often altered by the {uperabundance of any particular fub- 
sz, __ ftance. > . 

How the ‘The different fabitances may be feparated as they fuccef- 

relic ee fively appear ; but it is better to continue the evaporation to 

bug * drynefs. The reiduum fhould be carefully colleGed and 
* well dried. It is then put into a bottle, and alcohol poured 
on till it rife an inch above it. The bottle fhould then be 
clofed and fhaken. After ftanding for a few hours, the h- 
quor may be filtered. What pafles through the filter is 
preferved for a future analyfis, and what remains behind has 
eight times its weight of cold diitilled water poured upon 

it; the mixture is then fhaken, allowed to ftand for fome 
time, and again filtered. _What was diffolved by the wa- 
_ter is preferved for future examination, and the refiduum 
is then boiled for a quarter of an hour in fomewhat more 
than four or five hundred times its weight of diftilled water, 

and afterwards filtered. “ 

When it  ) Being’ now ‘purified by alcohol, cold water and hot wa- 


fhowsa ter, the refiduum is no longer foluble in alcohol or water. 
brown co- ‘ 
Your, fhould. pais! a : 4 é fi 
i cared tained in it. ‘To afcertain this point, it may be expofed for 


%o the air. 


If it fhow a brown colour, this is a mark that iron is con+ 


fome weeks in an apen veffel to the raygof the fun, care ber Wag 
ing taken to moiften it from time to time. By the expo- 
fure to the air, the iron will imbibe oxygene, and is then | 
no longey foluble in vinegar, . ‘Uhe reiduum may then ppeae 
be weighed; a quantity of aceteus acid.or diftilled vinewaracid is! 
is then to be poured omit, and the mixture to be digelled,to be g 
By the digeltion the acid will diflolve the carbonate of lime ed up¢ 
and magnefia, if there be any in the refduum. Wohat the ; 
acid has rot diflolved may be wafhed, dried, and weighed, 
and by its lofs ef weight it may ealily be determined what 
the acid has taken up. htis) 
Uhe matter diffolved by the acetous acid is then,to be Then 
evaporated to drynels. It may be determined whether. i¢¢*2) 0% 
contains calcareous earth or maznefia by this circumftance ey 
if ic confift of calcareous earth, it continues dry in’ a moifkyed, . | 
air ; but if it contain magnefia, it is deliquefcent. The fame .: } 
point may alfo be efcercained by the fulphuric acid. ‘This ~ 
acid added to calcareous earth, forms eypfum, or the ful- 
phate of lime; but when added to magnefia, it diffolves it, 
forming the fulphate,of magnefia or Eplom falt ; or if the 
refiduum contain beth lime and magnefia, there will be pro: 
duced both fulphate of lime and fulphate of magnefia. ihe 
precife quantity: of the fimple fubftances contained in each 
may be known by weighing the compound, and remember, 
ing that 100 parts of the fulphate of lime contain about 32 
of pure lime, 46 of fulphuric acid, and 22 of water (np); 
and 100 parts of the fulphate of majnefia contain 19 of 
pure magnefia, 33 of futphuirie acid, and 48 of water (z). > 
‘hat matter which was not diffolved by the acetous acid 
is either iron or filex. ‘I'he iron is foluble by muriatic acid 
or. by an alkali. ‘The portion which refifty the aGtion of the 
muriatic acid is filiceous earth, which may be farther exa- 
mined by the blow-pipe ; for filiceous earth, when added to 
foda ina ftate of fufion, combines with it with a violent ef- 
fervefcence, and is thus changed into glafe., 
Having now fhown how to examine the refidue which 
was inidluble in alcohol and water, it will next be proper to 
defcribe how to analyze the folutions obtained by alcohol, 
cold water, and hot water. ; 
1. The folution, obtained by alcohol contains Sime andyr,,) , 
magnefia,. combined with the muriatic acid or with the treat eff 
nitric acid. To enable us to’ difcover the nature andfolutia 
quantity of the ingredients, we evaporate them to drynefa itr’ 
and then pour fulphuric acid on the refidue; the ful ~ _ 
phuric immediately difplaces the other acids, and unites 
with the bafe. if the bafe be lime, it forms a fulphate of 
lime; if it be magnefta, it produces the fulphate of mag- 
nefia. . 1 
2. The folution obtained by cold water mult be examined 4nd ¢ 
by evaporation. ‘I'he evaporation ought to be gentle, that folutial 
the cryftals may affume regular forms. “fhe cryitals, aaah 
they fucceflively appear, are then to ‘be placed on bibulous~” ‘% 
paper and dried; but not fo much as to expel any of the 
water of cryftallization., The fpecies of the falt thus form- 
ed may be diftinguifhed by. the tafte and fhape of the cry- 
ftals. But that they may be diftinguifhed with aecuracy, 
we fhall mention other. methods: ‘The folution obtained by 
cold water may contain alkalis, neutral falts, falts united 
with earths, falte united with metals, and neutral falts com- 
bined with earths or metals. 
The alkelis can ealily be difcovered by ithe methoda 


_ men 


p) The proportions given above are Berzman’s ; but Dr Kirwan eftimetes them differently. According to him, 100 
parts of the fulphate of lime contain 32 of earth, 29,44 of acid, and 38,56 of water. When well dried, it lofes about 
24 of water, and therefore contains 42 of earth, 39 of acid, and 19 of water. ma : aid 

{z) According to Dr Kirwan, 100 grains of the fulphate of magnefa perfeétly dry contain 45,67 of fulphuric/ acid, 
26,54 of pure earth, and 17,83 of water, In cryftals they contain 23,75 of acid, 19 of earth, and 57,25 of water: 
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mentioned above, but the neutral ot compound falts will 
occafion more difficulty, We mutt firft determine what 
the acid is, and with what bafe it is united. The fulphuric 
acid is dete&ted by the muriate of barytes, as deferibed 
above. ‘Ihe nitrous acid, when prefent, is expelled by 
the {ulphuric acid, ‘and may be eafily diftinguithed by its 
{mell, and red fumes... It will be made fill more evident 
by expofing its fumes toa paper moiftened with ammonia 
or vilavile aikali, "ihe muriatic. acid is eafily deteed by 
expoling the fumes of it to a paper moiftened with water. 
‘Lhis aeid may alfo be difcovered by the nitrate of filver. 

It. is, more, difficult to difeover. the bafes of the neutral 
‘falts which are always alkalis. We formerly delcribed the 
method of deteéting them in water when difenaged, but 
we have now to feparate them from an acid. Potath may 
be feparated by barytes, foda is expelled by potafh, and am- 
mionia is expelled either by potath or foda, 

We have mentioned already the method of difcovering 
and diftinguifhing the earths and metals diffolved in water 5 


but there is one compound which is extremely difficult to 


feparate, viz. foda from common falt. ‘Uhe belt method for 
eficéting this is the procefs of M. Giaonetti: * It confitts 
(fays (4. Fourcroy) in wafhing the mixed falt with diftilled 
vinegar. [he acid diffolves the mild foda ; the mixture is 
dried, and wafhed afreth with fpirit of wine, which is char- 
ged with the terra foliata mineralis, without touching the 
marine falts the {pirituons folution is evaporated to dry- 
nefs, and the refiduum calcined ; the vinegar is decompofed 
and burned; we have then nothing but the mineral alkali, 
whole quantity is exactly found.’? 

3. The folution obtained by boiling water contains only 
felenite or gypfurm. This may be feparated in cryftals by 
“evaporation to drynefs, or it may be decompofed by an al- 

kali. 


We have now faid every thing that is neceflary refpec- _ 
ting the two modes of analyzing water by precipitation and 


evaporation ; but asa difficulty may occur to the unexperi- 


nna, enced chemift refpeéting the order in which he ought to 


proceed in making his experiments, we fhall lay before our 
readers the method recommended by M. Fourcroy< 

Fe firft examines the fenfible properties of the water, 
the tafle, colour, weight, &c. and then pours upon four 
pounds of water the fame weight of lime-water. If no pre- 
eipitate falls in 24 hours, he concludes that the water con- 
tains no difengaged carbonic acid, nor mild fixed alkali, nor 
earthy falts with bafe of alaminous earth or magnefia, nor 
metallic falts. If a precipitate be inflantly formed, he pro- 
ceeds to filter the liquid, and to examine the chemical qua- 
lities of the precipitate. If it has no tate, if it is infoluble 
in water, #f it effervefces with acids, and if it forms with 
folphuric acid an infipid falt almoft infoluble in water, he 
concludes that it is chalk, and that the lime-water attra&ed 
only the aerial acid diffolved in the water. On the contra. 
ry, if the precipitate be not copious, if it colleés flowly, if 
it excites no cffervefcence, if with the fulphuric acid it forms 
a bitter falc, it is magnefia; but if with the fame acid it 
forms a fweetith eftringent falt, it is aluminous earth or 
clay. Sometimes it may be a compound of both. 

Being now examined by lime-water, he pours upon it 
other four pounds of the fame water, a gros or two (F) of 
volatile cauftic alkali, or he paffes it through fome alkaline 
gas difenga.ed by means of heat. When the water is fatu- 
rated, he leaves it in a clofe veffel for 24 hours; then 
if a precipitate be formed, as it mutt contain falts, with 
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iron, magnefia, or aluminous earth for its bafe, he-invefti- Water.” 


(=) A gros is equal to §9:0703 of 
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gates the nature of it. It mutt be obferved, that the alka- 
line gas is not to be depended upon alone, but may be ufed 
as an auxiliary. 

M. Fourcroy next pours into a certain quantity of the 
water under examination a portion of cauftic mineral alkali 
diffolved. He continues to pour it in till no farther mud- 
dinefs is produced, as it decompofes the falts with a bafe of 
aluminous earth,.or a bafe of lime. If the precipitate re- 
fembles ia form, colour, and quantity, that which is yielded 
by lime-water, it may be prelumed that the water contains 
no calcareous earth ; but. if it be more weizhty, copious, 
and has formed more quickly than the. precipitate formed 
by the lime-water, then it contains lime mixed with magne- 
fa or aluminous earth. If the precipitate contain any iron, 
it is eafily deteéted hy its colour and tafte. . 

Thele obfervations of M. Fourcroy will be of great ufe 
to'the young chemift, in pointing out the order which he 
may follow with facility and advantage in the analyfis of 
waters ; and after he has formed his opinion concerning the 
ingredients contained in the water, he_may examine the truth 
of it, by applying the particular tefts which have already 
been. deferibed. 

In the account which we have given of the method of 
analyzing waters, the chemical reader will obferve, that we 
have-chiefly followed Bergman. We have done fo, becaufe 
we reckon him the beft writer on the fubjeé&t, and becaufe 
we have been more anxious to ftudy truth and utility than 
novelty. We ardently with that fome able chemift would 
exhibit an accurate and eafy mode of analyzing earths, 
which every farmer could pra@ife without a deep knowledge 
of chemiftry. Farmers would then be enabled to apply the: 
manures proper to particular foils, in which they would be 
much affifted by Dr Kirwan’s valuable Treatife on Manures.- 

Under the title of Miwrraz Waters, we have given an 
analy fis of the moft remarkable waters in Europe. (See: alfo. 
Spa, Serrzer, Pyrmont, and the names of other celebra- 
ted waters). Thofe who with for more’ information concern- 
ing the mode of analyzing water, may confult Bergman’s 
Chemical Effays, Fourcroy’s Leétures on Chemiftry, and 
the different books referred to by thefe authors. 

Holy Water, which is made ule of in the church of 
Rome, as alfo by the Greeks, and by the other Chriftians. 
of the Eaft of all denominations, is water with a mixture 
of falt, bleffed by a prieft according to a fet form of bene- 
diétion. It is ufed in the bleffing of perfons, things, and 
placés ; and is likewife confidered as a ceremony to excite 
pious thoughts in the minds of the faithful. ; 

The prieft, in bleffing it, frft, in the name of God, com. 
mands the devils not to hurt the perfons who fhall be {prink- 
led with it, nor to abufe the things, nor difquiet the places, 
which fhall likewife be fo fprinkled. He then prays that 
health, fafety, and the favour of heaven, may be enjoyed 
by fuch perfons, and by thofe who thall ufe fuch things, 
or dwell in fuch places. Veftments, veflels, and other fuch 
things that are fet apart for divine fervice, are fprinkled 
with it. It is fometimes fprinkled on cattle, with an in- 
tention to. free or preferve them from diabolical enchant. 
mente; and in fome ritual books there are prayers to be faid 
on fuch oceafions, by which the fafety of fuch animals, ag - 
being a temporal bleffing to the poffeffors, is begged: of 
God, whofe providential care is extended to all his crea. 
tures. ‘The hope which Catholics entertain of obtaining” 
fuch good effects from the devout ufe of holy water, is 

grounded 
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Mark xvi. t7.), and on the general efficacy of the pray- 
ers of the church; the petition of which prayers God is 
o‘ten pleafed to grant; though fometimes, in his Provi- 
cence, he fees it not expedient to do fo. ‘That fuch effects 
have been produced by holy water in a remarkable manner, 
thes been afferted by many authors of no {mall weight 5 as, 
‘namely, by St Epiphanius, Haer. 30th; St Hierom, in 
the Life of St Hilarion; Theodoret Hi/?. Ecc. lib. v. cap. 
‘21,3 Palladius, Hif. Lauf.; Bede, lib. v. cap. 4. 
Asa ceremony (fays the Catholic), water brings to our 
‘remembrance, our baptifm; in which, by water, we were 
celeanfed from original fin. It alfo puts us in mind of that 
purity of confcience which we ought to endeavour always 
4o have, but efpecially when we are going to worfhip our 
God. The falt, which is put into the water to preferve it 
from. corrupting, is alfo a figure of divine grace, which 
-preferves our fouls from the corruption of fin; and is like- 
wife an emblem of that wifdom and difcretion which ought 
to feafon every aétion that a Chriftian does, and every word 
that he fays. It is wont to be bleffed and fprinkled in 
- churches on Sundays, in the beginning of the folemn office. 
It is kept in veffels at the doors of the fame churches, that 
dt may be taken by the faithful as they eater in. It is alfo 
often kept in private houfes and chambers (a). 

Putrid Water, is that which has acquired an offenfive 
Smell and tafle by the putrefcence of animal or vegetable 
fubftances contained in it. It is in the higheft degree per- 
micious to the human frame, and capable of bringing on 
mortal difeafes even by its {mell. It is not always from the 
apparent muddinefs of waters that we can judge of their 
aifpofition to putrefy ; fome which are feemingly very pure 
being more apt to become putrid than others which appear 
much more mixed with heterogeneous matters. Under the 

article ANIMALCULE, n° 33, 1s mentioned a {pecies of in- 
fees which have the property of making water ftink to an in- 
credible degree, though their bulk in proportion to the fluid 
which furrounds them is lefs than that of one to a million. 
Other fubftances no doubt there are which have the fame 
property ; and hence almoft all water which is confined from 
the air is apt to become offenfive, even though kept in glafs or 
ftone-ware veflels. Indeed it is accommon obfervation, that 
awater keeps much longer {weet in glafs-veffels, or in thofe of 
earthen or ftone-ware, than in thofe of wood, where it is ex- 
ceedingly apt to putrefy. Hence, as fhips can only be fupplied 
with water kept in wooden cafks, failors are extremely liable 


to thofe difeafes which arife from putrid water ; and the dif- 


covery of a method by which water could eafily be prevent- 
ed from becoming putrid at fea would be exceedingly va- 
Jnable. This may indeed be done by quicklime ; for when 
water is impregnated with it, all putrefcent matters are 
either totally deitroyed, or altered in fuch a manner as never 
¢o be capable of undergoing the putrefactive fermentation 
again. But a.continued ufe of lime-water could not fail 
of being pernicious, and it is therefore neceflary to throw 
down the lime; after which the water will have all the 
purity neceffary for preferving it, free from putrefaCtion. 
This can only be done by means of fixed air; and mere 
expofure in broad fhallow veflels to the atmofphere would 
do it without any thing elfe, only taking care to break the 
cruft which formed upon it. Two methods, however, have 
been thought of for doing this with more expedition. ‘The 
ene, invented by Dr Alfton, is, by throwing into the wa- 
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‘Water. grounded on the promife madé to believers by Chrift (St 
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ter impregnated with lime a quantity of magnefia, ‘The 
lime’ attraéts fixed air more powerfully than magnefia; in * 
confequence of which the latter parts with it to the lime: 
and thus becoming infoluble, falls along with the cauftic 
magnefia to the bottom, and thus leaves the water perfectly 
pure. Another method is that ef Mr Henry, who pro- 
pofes to throw down the lime by means of an effervelcing 
mixture of oil of vitriol and chalk put down te the bottom 
of the water-cafk. His apparatus for this purpofe is as 
fimple as it can well be made, though it is hardly probable 
chat failors will give themfelves the trouble of ufing ‘it; and 
Dr Alfton’s fcheme would feem better calculated for them, 
were it not for the expence of the magnefia ; which indeed 
is the only obje€tion made to it by Mr Henry. Putrid 
water may be reftored and made potable by a procefs of 
the fame kind. 

Of late it has been difcovered that charcoal poffeffes 
many unexpected properties, and, among others, that of 
preferving water from corruption, and of purifying it after it 
has been corrupted. Mr Lowitz, whofe experiments on chars 
coal have been publifhed in Crell’s Chemical Journal, has 
turned his attention to this fubje@ in a memoir read to the 
Economical Society of Peterfburg. He found that the 
effet of charcoal was rendered much more {peedy by ufing 
along with it fome fulphuric acid. One ounce and a half 
of charcoal in powder, and 24 drops of concentrated ful- 
phuric acid (oil of vitriol), are {ufficient to purify three 
pints and a half of corrupted water, and do not communi« 
cate to it any fenfible acidity. This fmall quantity of acid 
renders it unneceflary to ufe more than a third part of the 
charcoal powder which would otherwife be wanted; and 
the lefs of that powder is employed, the lefs is the quantity 
of water loft by the operation, which, in fea-voyages, is ‘an 
obje& worthy of confideration. In proportion te the quan- 
tity of acid made ufe of, the quantity of charcoal may be 
diminifhed or augmented. All acids produce nearly the fame 
effets : neutral falts alfo, particularly nitre and fea-falt, may 
be ufed, but fulphuric acid is preferable to any of thefe 5 
water which is purified by means of this acid and charcoal 
will keep a longer time than that which is purified by char- 
coal alone. When we mean to purify any given quantity 
of corrupted water, we fhould begin by adding to it as 
much powder of charcoal as is neceflary to deprive it ene 
tirely of its bad fmell. To afcertain whetlier that quantity 
of powdered charcoal was fufficient to effe& the clarifica- 
tion of the faid water, a fmall quantity of it may be paffed 
through a linen bag, two or three inches long ; if the wae 
ter, thus filtrated, fill has a turbid appearance, a frefh quan 
tity of powdered charcoal muft be added, till it is become 
perfe@ly clear: the whole of the water may then be pafled 
through a filtering bag, the fize of which fhould be pro- 
portioned to the quantity of water. If fulphuric acid, or 
any other, can be procured, a {mall quantity of it fhould 
be added:to the water, before the charcoal powder. 

The cleaning of the cafks in which water is to be kept 
in fea-voyages fhould never be neglected: they fhould be 
well wafhed with hot water and fand, or with any other 
fubftance capable of removing the mucilaginous particlesy 
and afterwards a quaiitity of charcoal-duft fhould be em- 
ployed, which will entirely deprive them of the mufty or 
putrid {mell:they may have contracted.—The charcoal ufed 
for purifying water fhould be well burnt, and aiterwarde 
beat into a fine powder. 

j Seae: 
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“ This article was furnifhed by an eminent divine of the church of Rome, to whom we are indebted for great 
favours. | 


et. 


NE Ae 

Sea-Warrr. See Sea-Water. 

Warer-Carts, carriages conftruéted for the purpofe of 
watering the roads for feveral miles round London; a pre-- 
caution abfolutely neceflary near the metropolis, where, 
from fuch a vatt daily influx of carriages and horles, the 
duft would otherwife become quite infufferable in hot dry 
weather. Pumps are placed at proper diftances to fupply 
thefe carts. 

Water-Ordeal, See OrvEAL. 

Warer, among jewellers, is properly the colour or luftre 
of diamonds and pearls. The term, though lefs properly, 
is fometimes ufed for the hue or colour of other ftones. 

Watrer-Bellows, See Machines heer blowing dir into Fur- 
NACKS. 

Watrr-Colours, in paintings are fuch colours as are only 
diluted and mixed up with gum-water, in’ contradiftinGion 
to oilcoleurs. See Cozovr-Making. 

Water-Gang, a channel cut to drain a place by carrying 
off a ftream of water. 

Water-Hen. See Parra. 

Water-Line of a Ship, certain horizontal lines fuppofed 
to be drawn about the outfide of a fhip’s bottom, clofe 
to the furface of the water in which fhe floats. They are 
accordingly higher or lower upon the bottom, in. pro- 
portion to the depth of the column of water required to 
float her. 

Water- Lodged, the ftate of a fhip when, by receiving a 
great quantity of water into the hold, by leaking, &c. the 
has become heavy and ina¢tive upon the fea, fo as to yield 
without refiftance to the efforts of every wave rufhing over 
her decks. As, in this danzerous fituation, the centre of 
gravity is no longer fixed, but fluétuating from place to 
place, the ftability of the hip is utterly loft: fhe is there- 
fore almoft totally deprived of the ufe of her fails, which 
would operate to overfer her, or prefs the head under water. 
Hence there is no refource for the crew, except to free 
her by the pumps; or to abandon her by the boats as foon 
a3 poflible. . 

Water-Sail, a {mall fail {pread occafionally under the 
lower ftudding-fail, or driver-boom, in a fair wind and 
imooth fea. 

Warer-Ouzel. See 'Turnovus. 

Water-Spout, an extraordinary meteor confifting of a 
large mafs of water colle€ted into a fort of column, and 
moved with rapidity along the furface of the fea. 

The beft account of the water-fpout which we have met 
with is in the Phil. 'Tranf. Abridged, vol viii. as obferved 
by Mr Jofeph Harris, May 21. 1732, about funfet, lat. 
32° 30' N. long. 9° E. from Cape Florida. 

“When firft we faw the fpout ({ays he), it was whole 
and entire, and much of the fhape and proportion of a 
{peaking trumpet; the fmall end being downwards, and 
reaching to the fea, and the big end terminated in a black 
thick cloud. The fpout itfelf was very black, and the more 
fo the higher up. It feemed to be exaétly perpendicular 
to the horizon, ‘and its fides perfeCtly fmooth, without the 
leaft ruggednefs. Where it fell the {pray of the fea rofe 
to a confiderable height, which made fomewhat. the ap- 
pearance of a great fmoke. From the firft time we faw it 
it continued whole about a minute, and till it was quite 
diffipated about three minutes. It began to wafte from be- 
low, and fo gradually up, while the upper part remained 


- entire, without any vifible alteration, till at laft it ended 


in the black cloud above : upon which there feemed to fall 

a very heavy rain in that neighbourhood.—There was but 

little wind, and the fky elfewhere was pretty ferene.” 
Water-fpouts have by fome been fuppofed to be merely 


eleétrical in their origin; particularly by sgpier Beccaria, 
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who fupported his opinion by fome experiments. 
we attend to the fucceflive phenomena neceflary to confti- 
tute a complete water-fpout throuzh their various ttages, 
we fhall be convinced, that recourfe muft be had to‘fome 
other principle in order to obtain a complete folution. 

- Dr Franklin, in his Phy fical and Meteorological Obferva- 
tions, fuppofes a water-{pout and a whirlwind to proceed 
from the fame caufe ; their only difference being, that the 
latter pafles over the land, and the former over the water. 
This opinion is corroborated by M. de la Pryme,-in the 
Philofophical Tranfaétions, where he defcribes two fpouts 
obferved at different times in Yorkfhire, whofe appearances 
in the air were exaéily like thofe of the fpouts at fea, and 
their effeéts the fame as thofe of real whirlwinds. 

AA fluid moving from all points horizontally towards a 
centre, muft at that centre either mount or defcend. Ifa 
hole be opened in the middle of the bottom of a tub filled 
with water, the water will flow from all fides to the centre, 
and there defcend in a whirl: but air flowing on or near the 
furface of land or water, from all fides towards a centre, 
muit at that centre afcend ; becaufe the land or water will 
hinder its defcent. 

The Doétor, in proceeding to explain his conceptions, 
begs to be allowed two or three pofitions, as a foundation 
for his hypothefis. 1. That the lower region of air is often 
more heated, and fo more rarefied, than the upper, and by 
confequence fpecifically lighter. The coldnefs of the up- 
per region is manifeited by the hail, which fometimes falls 
from it in warm weather. 2. That heated air may be very 
moilt, and yet the moitture fo equally diffufed and rarefied 
as not to be vifible till colder air mixes with it; at which 
time it condenfes and becomes vifible. Thus our breath, 
although invifible in fummer, becomes vifible in winter. 

Thefe circumftances being granted, he prefuppofes a tract 
of land or fea, of about 60 miles in extent, untheltered by 
clouds and unrefrefhed by the wind, during a fummer’s 
day, or perhaps for feveral days without intermiffion, till it 
becomes violently heated, together with the lower region 
of the air in contact with it; fo that the latter becomes 
fpecifically lighter than the fuperincumbent higher rezion of 
the atmofphere, wherein the clouds are ufually floated: he 
fuppofes alfo that the air furrounding this traét has not been 
fo much heated during thofe days, and therefore remains 
heavier. ‘The confequetice of this, he conceives, fhould be, 
that the heated lighter air fhould afcend, and the heavier 
defcend ; and as this rifing cannot operate throughout the 
whole tract at once, becaufe that would leave too extenfive 
a vacuum, the rifing will begin precifely in that column 
which happens to be lighteft or moft rarefied ; and the warna 
air will flow horizontally from all parts of this column, 
where the feveral currents meeting, and joining to rife, 
a whirl is naturally formed, in the fame manner as a whirl 
is formed in a tub of water, by the deicending fluid re- 
ceding from all fides of the tub towards the hole in the 
centre, 

And as the feveral currents arrive at this central rifing 
column, with a conliderable degree of horizontal motion, 
they cannot fuddenly change it to a vertical motion; there- 
fore as they gradually, in. approaching the whirl, decline 
from right to curve or circular lines, fo, having joined the 
whirl, they afcend by a fpiral motion: im the fame manner 
as the water defcends {pirally through the hole in the tub. 
before mentioned. 

Laftly, as the lower air neareft. the furface is more rare- 
fied by the heat of the fun, itis more impreffed by the 
current of the furrounding cold and heavy air which is to 
affume its place, and confequently its motion towards the 
whirl is fwifteft, and fo the force of the lower part of the 

5L - whirl 
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Elence the vacuum which inclofes the axis of the 
whirl fhould be greateft near the earth or fea, and diminifh 
gradually as it approaches the region of the clouds, till it 
ends in a point. 

This circle is of various diameters, fometimes very large. 

Tf the vacuum paffes over water, the water may rife in 
a body or column therein to the height of about 32 feet. 
"This whirl of air may be as invifible as the air itfelf, though 
reaching in reality from the water to the region of cool air, 
in which- our low firmmer thunder-clouds commonly float ; 
but it will foon become vifible at its extremities. ‘I'he azi- 
tation of the water under the whirling of the circle, and 
the fwelling and rifing of the water in the commencement 
of the vacuum, renders it viftble below. It is perceived 
above by the warm air being brought up to the codler re- 
gion, where its moifture begins to be condenfed by the cold 
into thick vapour, and is then firft difcovered at the highelt 
part, which being now cooled condenfes what rites behind 
it, and this latter a€ts in the fame manner on the fucceeding 
body; where, by the conta& of the vapours, the cold ope- 
yates fafter in a right line downwards, than the vapours 
themfelves can climb in a fpiral line upwards: they climb 
however; atid as by continual addition they grow denfer, 
and by confequence incréeafe their centrifugal force, and 
being rifen above the’ concentrating currents that compofe 
the whirl, they fly off, and form a cloud. 

It feems eafy to conceive, how, by this fucceffive con- 
denfation from above, the fpout appears to drop or defcend 
from the cloud, although the materials of which it is com- 
pofed are all the while afcending. ‘The condenfation of the 
moifture contained in fo great a quantity of warm air as may 
be fuppofed to rife in a fhort time in this prodigioufly ra- 
_ pid whirl, is perhaps fufficient to form a great extent of 
cloud; and the friction of the whirling air on the fides of 
the column may detach great quantities of its water, dif- 
perfe them into drops, and carry them up in the fpiral whirl 
mixed with the air. The. heavier drops may indeed fly off, 
and fall into a fhower about the fpout; but much of it will 
be broken into vapour, and yet remain vifible. 

As the whirl weakens, the tube may apparently fepa- 
rate in the middle; the column of. water fubfiding, the fu- 
perior condenfed part drawing up tothe cloud. ‘The tube 
or whirl of ait may neverthelefs remain entire, the middle 
only becoming invifible, as not containing any vifible matter. 

Dr Lindfay, however, in feveral letters publifhed in the 
Gentleman’s Magazine, has controverted this theory of Dr 
Franklin, and endeavoured to prove, that water-fpouts and 
whirlwinds are diftin@a phenomena; and that the water 
which forms the water-fpout, does not afcend from the fea, 
as Dr Franklin fuppofes, but defcends from the atmofphere. 
Our limits do not permit us to infert his arguments here, 
but they may be feen in the Gentleman’s Magazine, vo- 

lume li. p. 559, 6153 vol. lili. p. 1025; and vol. lv. p. 
594. We cannot avoid obferving, however, that he treats 
Dr Franklin with a degree of afperity to which he is by no 
means intitled, and that his arguments, even if conclufive, 
prove nothing more than that fome water-{pouts certainly 
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do defcend; which Dr Franklin hardly ever ventured to deny. 
There are fome very valuable differtations on this fubject 
by profeffor Wilcke of Upfal. 
Warsar-Works, See Water-Workxs (A). « 
Warzr-Works for entertainment. See Hyprostratics, 
fect. 6. 
WATERFORD, a city and fea-port of Ireland, in a 


county of the fame name, with a bifhop’s fee. It is the fecond’ 


place in the kingdom, and is a wealthy, populous city, en- 
joying many ample privileges. ‘Ihe ftreets are narrow, and 
the air is not very healthy ; but it has an excellent harbour, 
feated, as well for trade as any in the world, and {hips of 
the greateft burden may ride at the quay. It ftands on the 
river Sure, 8 miles north of St George’s Channel, 26 fouth, 
of Kilkenny, and 75 fouth by we of Dublin. W. Long. 
6. 64. N. Lat. 52. 18. 
Warerrorp, a county of Ireland, 46 miles in lengthy. 
and 25 in breadth; bounded on the fouth by St George’s 
Channel ; on the weft by Cork ; on the north by the river 
Sure, which feparates it from Tipperary and Kilkenny ; 
and on the eaft by Waterford Haven, which parts it’ from 
Wextord. It contains 71 parifhes, and fends 10 members: 
to parliament. It is. a fine country, very pleafant and richy. 
and the princinal place is of the fame name. 
WATERING, in the manufa€iures, is to give a luftre 
to ftuffs, &c. by wetting them lightly with gum-water, and 
then pafling them throvgh the prefs or calender whether 
hot or cold. ‘The gum-water ought to be pure, thin, and. 


clear, otherwife the folds of the ftuff will all ftick together s- 


the operation mutt alfo be performed when the water is very 
hot, that it may penetrate. 


Watsrina Meadows. See Mrapows. 


WATERLAND (Dr Daniel), a learned Englifh di-- 


vine who diftinguifhed himfelt greatly in theological con- 
troverfies, was born in 1683 at Wately in Lincolnfhire, of 
which place his father was rector. He had his academical 
learning at Magdalen college, Cambridge, where he drew 
up a uleful tract, which went through feveral editions, in- 
titled, Advice to a Young Student, with a Method of Siudy for 
the firft four years. In 1713 he became mafter of the col. 
lege, was foon after appointed chaplain to George I. and in: 
1720 preached the firft courfe of lectures founded by lady 
Moyer in defence of our Lord’s divinity. Me went through 
feveral promotions ; and at the time of his death in 1740, 
was canon of Windfor, archdeacon of Middlefex, and vicar 
ef Twickenham. ~ Befides his controverfial writings, he 
publifhed two volumes of fermons. 

WATLING-srreer. See Way. 

WATSON (Dr Robert), an elegant hiftorian, was born: 
at St Andrew’s, in Scotland, about the year 1730. He 
was the fon of an apothecary of that place, who was alfo. 
a brewer. Having gone through the ufual courfe of lan- 


guages and philofophy at the fchool and univerfity of his. 


native place, and alfo entered on the ftudy of divinity, a 
defire of being acquainted with a larger circle of literatiy. 
and of improving himlelf in every branch of knowledge, 
carried him, firft to the univerfity of Glafgow, and after- 
wards to that of Edinburgh. ‘The period of theological 

ftudies 
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(a) For referring this article from the word Water to the word Works, an apology is due to the Public; and the 
apology which we have to offer, we are perfuaded, will be fuftained. It is this : The gentleman who contributed the articles 
Resistance of Fluids and River, promifed to furnifh alfo the article Warer-Works ; but ficknefs has hitherto. prevented 


him from fulfilling that promife. 


We truft, however, that before our preffes fhall reach to the word Works, he may 


be able to fill up the fketch which he has long ago drawn of this very important fubject. And fuch of our readers as can. 
eftimate the merit of his two articles, which we have juit mentioned, will not blame the Editor for deviating a little from. 
the alphabetical order, to give him a chance of furnifhing a third article, to which thefe two are fo clofely related. 


Wat 


atfon, 
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rat's, 


ye 


BI 


Ve ne 
ftyidies at the univerfities of Scotland is four years; bat 
during that period, young men of ingenious minds find 
fufficient leilure to carry on and advance the purfuits of ge- 
neral knowledge. Mr Watfon purfued his ftudies with ar- 
dour. Few men ever ftudied more conftantly.: It was a 
rule with him to ftudy eight hours every day ; and this law 
he obferved during the whole courfe of his life. An ac- 


_quaintance with the polite writers of England, after the 


union of the two kingdoms, became general in Scotland ; 
and in Watfon’s younger years, an emulation bean to pre- 
vail of writing pure and elegant Englifh. Mr Watfon ap- 
plied hinfelf with great induftry to the principles of philo- 
fophical or univerlal grammar; and by a combination of 
thefe, with the authority of the beft Englifh writers, formed 
a courie of lectures on ftyle or language. He proceeded 
to the ftudy of rhetoric or eloquence ; the principles of 
which he endeavoured to trace to the nature of the human 
mind. He delivered a courfe of le€tures in Edinburgh on 
thefe fubjefts.; and met with the countenance, approbation, 
and friendfhip of Lord Kames, Mr Hume, with other men of 
genius and learning, 

At this time he had become a preacher ; and a,vacancy 
having hapnened in one of the churches of St Andrew’s, he 
offered hinfelf a candidate for that living, but was difap- 

ointed, Mr Henry Rymer, who then taught logic in St 
Balvador’s College, was in a very infirm flate of health, and 
entertained thoughts of retiring from the cares and emolu- 
ments of his office, to live upon his {mall falary or ftipend. 
Mr Watfon underftanding this, purchafed, for not a great 
fum of money, what, in familiar phrafeology, may be called 
the good-will of Mr Rymer’s place ; and, with the confent 
of the other matters of St Salvador’s, was appointed profef- 
for of logic. He obtained alfo a patent from the crown, 
conftituting him profeffor of rhetoric and belles lettres. The 
itudy of logic, in St Andrew’s, as in moft other places, was 


at this time confined to fyllogifms, medes, and fizures. Mr 


Vatfon, whofe mind had been opened by convertation, and 
hy reading the writings of the wits that had begun to flourifh 
in the Scotch capital, prepared and read to his ftudents a 
courfe of metaphyfics and logics on the moft enlightened 
plan: in which he analyzed the powers of the mind, and 
entered deeply into the nature of the different f{pecics of 
evidence of truth or knowledge. By his hiftory of Phi- 
lip II. Dr Watfon attained in his lifetime a confiderable 
degree of celebrity ; and his hiftory of Philip III. publifhed 
after his death, has added to his fame, Of this laft perform. 
ance, however, he has only completed the four firft books ; 
the two laft were written by the editor of his manufcript, at 
the defire of the guardians of his children. 

On the death of principal Tulideph, Dr Watfon, through 
the carl of Kinnoull, was appointed his fucceflors in which 
ftation he lived only a few years. He married a lady of 
fingular beauty and virtue, daughter to Mr Shaw, profeffor 
of,divinity in St Mary’s college, St Andrew’s, By thislady 
he had five daughters, who furvived him. 

WATTS (Dr Iaac), a learned and eminent diffenting 
miniiter, was born at-Southampton in 1674, of parents emi- 
nent for piety, and confiderable {fufferers for conicience-fake, 
In 1690 he was fent up to London for academical education 
under the tuition of the Rev. Mr Thomas Rowe; and in 


1696 was himfelf engaged as tutor to the fon of Sir John. 


Hartopp, bart. at Stoke Newington. He began to preach 
in 1698, and met with generah acceptance ; and after offi- 
ciating for three years as an afliftant to the Rev. Dr Ifaac 
Chauncy, he fucceeded in his paftoral charge in i 
continued to prefide over that church as long as he lived. 
Though his whole income did not amouni. to an hundred a- 
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year, he allottéd_ one third of it tothe poor. He died in 
1748. His numerous works have rendered his name fa- 
mous among people of every denomination, both in this 
and ether countries, and they Have been tranflated into a 
variety of languazes. His Lyric Poems, bis Plalms and 
Hymns, and his divine Songs tor Children, are a fufficient 
proof of his poetical talents, and have had an amazing num- 
ber of editions. His logic and philofophy have been much 
admired. He alfo wrote works upon a variety of other 
fubjeés, and printed feveral volumes ot his fermons. He 
was admired for the mildnefs and benevolence of his cif- 
pofition-and the fweetnefs of his manners. After his 
death, his works were colleéted, and ‘publithed in fix vo- 
lumes quarto. 

WAVE, in philofophy, a cavity in the furface of water, 


-or other fluids, with an elevation afide thereof. 


The waves of the {ea are of two kinds, natural and acci- 
dental. ‘The natural waves are thofe which are exaétly pro- 
portioned in fize to the ftrength of the wind, whofe blow- 
ang gives origin to them. ‘T’he accidental waves are thole 
occafioned by the wind’s reacting upon itfelf by repercuflion 
from hills and mountains, or high fhores, and by the wafhing 
of the waves themfelves; otherwife of the natural kind, 
againft rocks and fhoals: all thefe cafes give the waves an 
elevation, which they can never have in their natural ftate. 
For the height of the waves, fee Sra. 

Stilling Warns by means of Oil. See Sea. 

WAVED, in heraldry, is faid of a bordure, or any ordi- 
nary or charge, in a coat of arms, having its outlines inden- 
ted in manner of the rifing and falling of waves: it is ufed 
to denote, that the firft of the family in whofe arms it ftands, 
acquired its honours by fea-fervice. 

WAVING, in the fea-language, is the making figns to a 
veffel to come near or keep off. . 

WAX, or Bees Wax, in natural hiftory, a firm and folid 
fubftance, moderately heavy, and of a fine yellow colour, 
formed by the bees from the pollen of flowers, See Aris. 

The beft fort is that of a lively yellow colour, and an 


agreeable {mell, fomewhat like that of honey: when new, 


tt is toughifh, yet eafy to. break ;. but by age it becomes 
harder and more brittle, lofes its fine colour, and in a great 
meafure its {mell, 7 

It appears that wax and the pollen have for their bafis a 
fat oil, which paffes to the ftate of refin.by its combination 
with oxygene. 


If the nitric or muriatic ‘acid be digefted Ch:ptal’s 


upon fixed oil for feveral months, it paffes to a ftate refem- C2”/rNs 


bling wax. Wax, by repeated diflillations, affords an oil 
which poffeffes all the properties of volatile oils. It is reduced 
into water and carbonic acid by combuttion. The colour. 
ing matter of wax is infoluble in water and in alcohol. 

Fixed alkalis diffolve wax, and render it foluble in water. 
It is this faponaceous folution which forms the punic wax, 
It may be ufed as the bafis of feveral colours; and may be 
made into an excellent pa‘te for wafhing the hands. Am. 
moniac likewife diffolves it; and as this folvent is ev2po- 
rable, it ought to be preferred when it is propofed to ufe 
the wax as a varnith. 

From the common-yellow wax, by bleaching, is formed 
white-wax, fometimes called, very improperly, virgin-qan. 
The greater’ the furface is in proportion to the quantity, 
the fooner and more perfeétly this operation is performed. 
‘The ufual way is to melt the wax in hot water ; when 
melted, they prefs it through a ftrainer of tolerable fine 
linen, and pour it into round and very, fhallow moulds. 
When hardened by cooling, it is: taken out and expofed to 


the fun and air, {prinkling it now and then with water, and | 


often turning it: by this means it foon becomes white. 
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The beft fort is of a clear and alinoft tranfparent whitenefs, 
dry, hard, brittle, and of an agreeable {mell, like that of the 
yellow wax, but muck weaker. 

The common yellow wax is of very great ufe both in 
medicine and in many of the arts and manufactures. It has 
been fometimes given internally in dyfenteries and ero- 
fions of the inteflines; but its great ufe is in the making 
ointments and plafters, and the greater part of thofe of the 
fhops owe their coniiftence to it. The white wax is alfo 
an ingredient in fome of the cerates and ointments of the 
fhops ; and is ufed in making candles, and in many of the 
nicer arts and manuiactures where wax is required. 

Sealing-Wax, or Spanifb-Wax, isa compofition of gum lac, 
melted and prepared with refins, and coloured with fome 
fuitable pigment. 

There are two kinds of fealing-wax in ufe ; the one hard, 
intended for fealing letters, and other fuch purpofes; the 
other foft, defigned for receiving the impreflions of feals of 
office to charters patents, and fuch written inftruments. 


‘The beft hard red fealing-wax is made by mixing two _ 


parts of fhell-lac, well powdered, and refin and vermilion, 
powdered, of each one part, and melting this combined 
powder over a gentle fire; and when the ingredients feem 
thoroughly incorporated, working the wax into flicks. 
Seed-lac may be fubfttuted for the fhell-lac ; and inftead 
of refin, boiled Venice turpentine may be ufed, 
hard, red fealing-wax, may be made, by mixing two parts 
of refin, and of fhell-lac, or vermilion and red-lead, mixed in 
the proportion of one part of the vermilion to two of the 
red lead, of each one part; and proceeding as in the former 
preparation. For a cheaper kind, the vermilion may be 
omitted, and the fhell-lac alfo, for very coarfe ufes. Wax 
of other colours ig made by fubftituting other colouring mat- 
ters for vermilion, as verditer for blue, ivory black for black 
wax. For uncoloured, foft fealing. wax, take of bees.wax, 


one pound; of turpentine, three ounces; and of olive-oil, 
one ounce ; place them in a proper veffel over the fire, and 
fet them boil for fome time; and the wax will be then fit 


to be formed into rolls or cakes for ufe. For red, black, 
green, blue, yellow, and purple foft fealing-wax, add to the 
preceding compofition an ounce or more of any ingredients 
dire&ted above for colouring the hard-fealing-wax, and {ter 
the mafs till the colouring ingredients be incorporated with 
the wax. ' 

Wax-Work, the reprefentation of the faces, &c. of per- 
fons living or dead; made by applying platter of Paris in a 
kind of pafte, and thus forming a mould containing the exact 
reprefentation of the features. Into this mould melted wax 
is poured, and thus a kind of mafks are formed 5 which be- 
ing painted and fet with glafs eyes, and the figures drefled 
in their proper habits,-they bear fuch a refemblance that 
it is difficult to diftinguifh between the copy and the origi- 
nal. 

WAY, a paffage or road. 

The Roman ways are divided into confular, prztorian, 
military, and public; and of thefe we have four remarkable 
ones in England: the firlt, Watling-ftreet, or Watheling- 
ftreet, leading from Dover to London, Dunttable, ‘i’oucetter, 
Atterfton, and the Severn, extending as far as Anglefea in 
Wales. Whe fecond, called Hikenild or [kenild-frreet, itretches 
from Southampton over the river Ifis at Newbridge; thence 
by. Camden and- Litchfield ; then paffes the Derwent near 
Derby, aud ends at ‘T'’mmouth. The third, called Foffe-way, 
becaufe in fome places it was never perfeGted, but lies as a 

large ditch; leads from Cornwall through Devonbhire, by 
‘Tethbury, near Stow in the Wolds; and befide Coventry 
to Leicefter, Newark, and fo to Lincola. ‘The fourth, 
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called Erming ot Erminage-/vreet, lextends from St David's, 
in Wales, to Southamoton. 
War Covert, Gang, Hatch. See Covert Way, Gane, &e. 
War of a Ship, is fometimes the fame as her rake, or ran 
forward or backward: but this term is moft commonly un- 
derftood of her failing. : 
War-Leaves, in the coal bufinefs. See Coarery, n° 3. 
Right of Wars, inlaw. ‘This may be groundsd on a 
{pecial permiffion ; as when the owner of the land grants to 
another a liberty of. paffing over his grounds, to go to 
church, to market, or the like: in which cafe the gift or 
grant is particular, and confined to. the grantee alone; it 
dies with the perfon; and if the grantee leaves the country, 
he cannot affign over his right to any other; nor can he 
juftify taking another perfon in his company. A way may 
be alio by prefcription; as if all the owners and occupiers 
of fuch a farm have immemorially ufed-to crofs another’s 
ground ; for this immemorial Wtaye fuppofes an origina 
grant, whereby a right of way thus appurtenant to land may 
clearly be created. A right of way may alfo arife by act 
and operation of law; for if a man grants mea piece of 
ground in the middle of his field, he at the fame time ta- 
eitly and impliedly gives me a way to come at it; and f 
may crofs his land for that purpofe without trefpafs. 
For when the law doth give any thing to one, it giveth 
impliedly whatfoever is neceflary for enjoying the fame. 
By the law of the twelve tables at Rome, where a man had 
the right of way over another’s land, and the road was out 
of repair, he who had the right of way might go over any 
part of the land he pleafed > which was the eftablifhed rule 
in’ public as well as private ways.. And the law of Eng. 
land, in both cafes, feems to correfpond with the Roman. 
WAYFARING Tree. See Vizurnum. 
WAYWODE, is properly a title given the governors of 
the chief places in the dominions of the czar of Mufcovy. 
The palatines, or governors of provinces ia Poland, allo bear 
the quality of waywover, or waiwodes. The Poles likewife call 
the princes of Wallachia and Moldavia waywodes; as elteem- 
ing them no other than on the foot of governors ;_pretend— 
ing that Wallachia and Moldavia are provinces of Poland. 
Everywhere elfe thefe are called 4o/podars.. Du Canze 
fays, that the name waywode is ufed in Dalmatia, Croatia, 
and Hungary, for a general of an army: and Leunclavius, 
in his Pandeéts of Turkey, tells us, it wfually fignities cap- 
tain or commander, ; 
WEANING, putting a child away from the breaft, and 
bringing it to ufe common food. : 
WEAR, or Werr, a great ftank or dam in a river, fit- 
ted for the taking of fifth, or for conveying the ftream to a 
mill. New wears are not to be made, or-others altered, to the 
nuifance of the public, under a certain penalty. See River. 
WEARING, or Veerinc, in feamanfhip. See Sea- 
maAnsuHrp, Vol. XVII. p. 2109. 
WEASEL, in zoology. See Musteva: ores 
WEATHER denotes the ftate of the atmofphere with 
regard to heat and cold, wind, rain, and other meteors. 
‘The phenomena of the weather muft have at all times at- 
tracted much of the attention of mankind, becaufe their fub- 
fiftence and their comfort in a great meafure depended 
upon them. It was not till the feventeenth century, how- 


ever, that any confiderable progrefs was made in inveltiga- 


ting the laws of meteorology. How defirous foever the 
ancients might have been to acquire an accurate knowledge 
of this fcience, their want of proper inftruments entirely pre- 
cluded them from cultivating it. By the difcovery of the 
barometer and thermometer in the lait century, and the in- 
vention of accurate eleftrometers and hygrometers. in the 
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prefent, this defect is now pretty well fupplied ¢ and philo- 
fophers are en abled to make meteorological oblervations with 
eafe aud accuracy. Accordingly a’ very great number of 
fuch obfervations have been colleGted, which have been ar- 
ranged and examined from time to time by ingenious men, 
and confequences deduced from them, on which feveral dif 
ferent theories of the weather have been built.. But meteo- 
rology is a fcience fo exceedingly difficult, that, notwith- 
{tanding the united exertions of fome of the firlt philofo- 
phers of the age, the phenomena of the weather are itill 
very far from being completely underftood, nor can we 
expect to fee the veil removed, till accurate tables of obfer- 
vations have been obtained from every part of the world, till 
the atmofphere has been more completely analyfed, and the 
chemical changes which take place in it afcertained. From 
the meteorological facts, however, which are already known, 
we fhall draw up the beit account of the weather we can. 
We thall treat of the different phenomena in the following 
order—heat and cold, wind, rain, thunder, alterations in the 
gravity of the atmofphere. 

J. ‘‘hough there is a confiderable difference in every part 
of the world between the temperature of the atmofphere in 
fummer and in winter; though in the fame feafon the tem- 
perature of almoft every day, and even every hour, differs from 
that which precedes and follows it 5 though the heat varies 
continually in the moft irregular and feemin.ly capricious 
manner—itill there is acertain mean temperature in every cli- 
mate, which the atmofphere has always a tendency to ob- 
{erve, and which it neither exceeds nor comes fhort of be- 
yond a certain number of degrees. What this temperature 185 
may be known by taking the mean of tabks of obfervations 
kept fora number of years; and our knowled ze of it mutt be 
the more accurate the greater the number of obfervations is. 

‘Vhe mean annnal temperature is greateft at the equator 
(or at leaft a degree or two on the north fide of it), and it 
diminifhes gradually towards the poles, where it is leaft. 
This diminution takes place in arithmetical progreffion, or, 
to {pezk more properly, the annual temperature of all the 
latitudes are arithmetical means between the mean annual 
temperature of the equator and the pole. ‘This was firft 
difcovered by Mr Mayer; and by means of an equation 
which he founded on it, but rendered confiderably plainer 
and fimpler, Mr Kirwan has calculated the mean annual 
temperature of every degree of latitude between the equator 
and the pole. He proceeded on the following principle. 
J.et the mean annual heat at the equator be m and at the 
pole m—n; -put ® for any other latitude ; the mean annual 
latitude will be m—n X fin. ©. If 
therefore the temperature of any two latitudes be known, 
the value of m and n may be found. Now the temperature 
of north lat. 40? has been found by the beft obfervations 
to be 62,1°, and that of lat. 50°, 52,9°- The iquare of 
the fine of 40° is nearly 0,419, and the fquare of the fine 
‘Therefore 

m — 0,41 = 62,1 and 
: m— 0,58 = 52,9 : therefore 

62,1 + 0,41 n= 52,9 +058, as each of 
them, from the two firft equations, is equal to m. From 
this laft equation the value of n is found to be 53 nearly ; 
and m is nearly equal to 84. ‘he mean temperature of 
the cquator therefore is 84°, and that ofthe pole 31°. To 
find the mean temperature for every other latitude, we have 
only to find 88 arithmetical means between 84 and 31. 
In this manner Mr Kirwan calculated the following table. 
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Tasre of the Mean Annual Temperature of the Standard Si- 


tuation, in every Latitude. 
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Lat. | Temper Lat | Pemper | Lat. | Temper. 
# Comme een act oom ad a 

go | 31, \ 61 | 4355 32 | 69,1 
89 131,04 |. 60 | 4423 | 3! | 69,9 
88 31,10 | 59 | 45:09 | 39 | 7%7 | 
87 | 31,14 | 58 | 45,9 | 29 | 7155 | 
86 /31,2 157 | 4657 25 47253 
35 134 | 56.) 475 | 27 | 7298 
841 31,5 || 55 |4%4 | 26] 73:8 | 
83.1317 || 54 | 49:2 |] 25 | 7495 
82 | 32, | 33 50,2 24. 1}75:4 } 
Bi 132.24 H SoG hd 2% | 7599 
80 | 32,6 [3 5254 2217995 } 
79 | 329 |) 5° | 5299 21 | 7792 
78 | 332 [49 }s38 | 29 177.8 | 
V7 3 37 | 48 5427 19 | 7553 | 
16.1345 | 47 $5926 | 181 799 | 
75. | 3495 || 49 [54 | 17 | 7954 | 
74 | 35> 45.1575 | #6 | 7959 
7313555 || 44 | 584 | 45 | 8-54 
72 | 36, 43 | 594 14 | 30,8 
41 | 36,6 42 | 60,3 3 | 3153 
70 3752 41 61,2 12 8157 
69 37,8 40 62, ree | 325 

68 | 38,4 || 39 | 63, 10 | 52,3 
67 | 39,1 38 | 63,9 | 9 | 8257 
66| 397 || 37 | O48 | 31829 
65 | 404 || 36 165.7 | 7 | 83:2 
64 | 41,2 35 | 66,6 6 | 83,4 
63 | 4159 34 | 67,4 5 | 83,6 
62 | 42,7 || 33 | 683. } ° | 84 


j 


5 ane neal 


Weathers 
wer yond 


41° ‘ ke 
‘This table, however, only anfwers for the temperature of In the 


the atmofphere of the ocean. It was calculated for that 
part of the. Atlantic ocean which lies between the 8oth 
degree of northern and the 45th of fouthers latutude, and 
extends weltwards as far as the Gulfftream, and to within 
a few leagues of thé coalt of America; and for all that part 
of the Pacific ocean reaching trom lat. 45° north to lat. 40° 
fouth, from the 20th to the 275th degree of longitude eaft 
ef London, This part of the ocean Mr Kirwarn calls the 
jflandard ; the reft of the ocean is fubject to anomalies which 
will be afterwards mentioned. 

M- Kirwan has alfo calculated the mean monthly tem. 
perature of the ftandard ocean. ‘The principles on which 
he went were thefe: The mean temperature of April feems 
to approach very nearly to the mean annual temperature ; 
and as far as heat depends on the action of the folar rays, 
the mean heat of every month is as the mean altitude of the 
fun, or rather as the fine of the iun’s altitude: "'Fhe.meaa 
heat of April, therefore, and the fine of the fun’s altitude 
being given, the mean heat of May is found in this manner : 
As the fine of the fun’s mean altitude in April is to the mean 
heat of April, fo is the fine of the {un's mean altitude in 
May to the mean heat of May. Inthe fame manner the 
mean heats of June, July, and Auguft, are found ; but the 
rule would give the temperature of the {ucceeding months 
too low, becaule it does not take in the heat derived from 
the earth, which poffeffes a degree of heat nearly equal to 
the mean annual temperature. The real temperature of 
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Weather. thefe months therefore muf be looked upon as an 
=" -metical irean between the aflronomical and terre ftial 
Thus is latitude 51°, the 
of September is 44.6° 


therefore the real heat of this month fhould be 


T ance of the Month ly Lean F Temperature of the Standard from lat. 95 
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== 48.5. Mr Kirwen, however, after poing through 9 
kedlliae calculation, found the ‘refults to agree fo ill w ith 
obfervations, that he drew up the fol! 


owing table partly 
from principles and on by ftadying a a variety of fea} ‘jour 
nals. 
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From this table it appears, that January is the coldeft 
month in every latitude, and that July isthe warmelt month 
in all latitudes above 48°. In lower latitudes Auguft 
is generally warmeft. ‘Lhe difference between the hoteft 
and coldeft months increafes in proportion to the diftance 
from the equator. Every habitable latitude enjoys a mean 
heat of 60” for at leaft two months ; this heat feems necef- 
fary for the produétion of corn. Within ten degrees of the 
poles the temperatures differ very little, neither. do they 
differ much within ten degrees of the equator; the tem- 
perature of different years differ very little near the equator, 
but they differ more and more as the latitudes approach the 


s poles. 
e mean The temperature of the earth at the level of the fea is 
pera- 
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; the fame with’ that of the ftlandard ocean; but this tempera- 
ture gradually diminifhes as we afcend above that level till, 
at a certain height, we arrive at the region of perpetual 
congelation. ‘l’his region varies in height according to the 
latitude of the place; it is higheft at the equator, ‘aad de- 
fcends- gradually nearer the earth as we approach the poles. 
It varies alfo according to the feafon, bein: higheft in fum- 
mer and loweft in winter. M. Bouguer found the cold on 
the top of Pinchinca, one of the Andes, to extend from 
feven to nine degrees below the freezing point every morn- 
ing immediately before fun-rife. He concluded, therefore, 
that the mean height of the term of congedation (the place 
where it firft freezes during fome part of the day all the 
year round) between the tropics was 15, 577 feet above 
the level of the fea; but in lat. 28° he placed it in f{ummer 
at the height of 13,440 feet. - Now, if we take the dif. 
ference between the temperature of the equator and the 
freezing point, it is evident that it will bear the fame pro- 
portion to the term of congelation at the equator that the 
difference between the mean temperature of any other de- 
gree of latitude and the freezing point bears to the term of 
congelation in that latitude. ‘Thus the mean heat of the 
equator being’ 84°, the difference between it and 32 is 52 
the mean heat af it: 28° is 72.9°, the difference between 
which and «32 is 40.3 : Then $2.5 15577123 40.3 5 ras. 
In this manner Mr Kirwan calculated the following table, 


ed 
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74> 


Mean heighs 


Mean height 


of the of the 
Term of Term of 
Congelation, Congelation, 
Lar. Freer. Lat Freer. 
fe) 15577 45 7658 
5 15457 50 6260 
10 15067 55 4gt2 
rs 34.498 60 3684 
20 13719 65 2516 
°F oo aha Be ES57 
30 11504 75 748 
35 10664 | 80 120 
40 9916 ; 


If the elevation of a country above the level of the fea pro- rena 
ceeds at a greater rate than fix feet per mile, we mutt, ac-of deineind 
cording to Mr Kirwan *, for every 200 feet. of elevation it 
dimiaifh the annual temperature of the ftandard in. that 
latitude as follows. 

6 feet per mile 


* Fempea 
rature of 
lf the elevation be: at the rate of Latitudes, 


a of a degree page 43+ ; 
| feet - + * 
13 feet * TS 
15 or upwards = 


According to him + alfo, for every 50 miles diftance from ; & Thid, 
the flandard ocean, the mean annual temperature in diffe- page 450 
rent latitudes is to be depreffed or railed nearly at the fol- 

lowing rate : 


From lat. 70° to lat. 35° cooled $ t of a degree; 


35 * = 
30 or 3 
25 warmed + 
20 - des 
LO - og 


The caufe of the heat of the atmofphere is evidently the Canute of 
fun’s rays; this has beem obferved and acknowledged in all the heat 
ages. ‘The heat which they produce is lefs according as Phi 
they fall more obliquely ; hence the ere conftantly °F "* 
diminifhes from the equator to the pole, becaufe their ob- 
liquity conftantly increafes with the latitude. But if the 
heat depended on the folar rays alone, it would difappear i ha 
3 the 
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Weather. the polar regions during winter when the fun ceafes to rife. 
This, however, is by no means the cafe; the mean tempera- 
ture, even at the pole, is 31°; and we find within the arétic 
circle as hot weather as under the equator. ‘Nhe reafon o 
this is, that the fun’s rays heat the earth confiderably during 
fummer: this heat it retains and gives out flowly during 
winter, and thus moderates the violence of the cold; and 
fummer returns before the earth has time to be cooled down 
~ beyond a certain degree. This is the reafon that the cold- 
eft weather does not take place at the winter folftice, but 
{ome time after when the temperature of the earth is loweft; 
and that the greatelt heat takes place alfo fome confiderable 
time after the fummer folftice, becaufe then the tempera- 
ture of the earth is higheft. For pure air is not heated by 
the folar rays which pafs through it, but acquires flowly the 
temperature of the earth with which it is in conta’. ‘This 
is the reafon why the temperature decreéafes according to 
8 the elevation above the level of the fea (a). 
padeens Since the atmofphere is heated by contaé with the fu. 
between Perfictes of the earth, its temperature muft depend upon the 
the tempe- capacity of that fuperficies for receiving and tranfmitting 
rature on heat. Now this capacity differs very much in land and wa- 
a and ter, Land, efpecially when €ry, receives heat with great 
t readinefs, but tranfmits it through its own fubftance very 
flowly. Dr Hailes found, that in 1724, when the air and 
furface of the earth were both at 88°, a thermometer placed 
only two inches below the furface ftood at 85°; another 16 
inches below the furface, at 70°; and aifother 24 inches 
deep, at 68°. The two la{t-mentioned thermometers re- 
tained the fame temperature till the end of the month, 
though the temperature of the air frequently varied, and 
then fell only to 63° or 61°. The earth, at about 80 or go 
feet below its furface, conftantly retains the fame tempera- 
ture; and this is nearly equal to the mean annual heat of the 
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able diftance fromit. As the fea is never heated fo highly as Weath 
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the land, the mean fummer temperature at fea may be confi- 
dered, all over the world, as lower than on land. | During 
winter, when the power of the fun’s rays in a great’meafure 
ceafes, the fea gives out heat to the air much more readily 
than the earth: the mean winter temperature, therefore, at 
fea is higher-than on land; and in cold countries the differ. 
ence is fo great, that it more than counterbalances the differ- 
ence which takes place in fummer ; fo that in high latitudes 
the mean annual temperature ought to be greater at fea than 
on land. Accordingly from lat. 70° to 35°, to find the 
temperature of a place, the ftandard ‘temperature for the 
fame latitude ought, according to Dr Kirwan, to be de. 
prefled ¢d of a degree for every 50 miles diftance ; for the 
cold which takes place in winter always increafes in propor- 
tion to the diftance from the ftandard. Ata lefs diftance 
than 50 miles the temperatures of land and fea are fo blended 
together by fea and land winds, that there is little difference 
in the annual mean. In lower latitudes than 30°, the rays 
of the fun, even in winter, retain confiderable power; the 
furface of the earth is never cooled very low, confequently 
the difference between the annual temperatures of the fea and 
land becomes lefs. As we approach nearer 'to the equator, 
the power of the folar rays during winter increafes fo that 
the mean winter temperature of the land atmofphere ap- 
proaches nearer and nearer to that of the fea, till at laft at 
the equator it equalsit. After we pafs lat. 30°, therefore, 
the mean annual land temperature gradually exceeds that of 
the fea more and more till at the equator it exceeds it a de- 
gree for every 50 miles diftance. 

Such then, in general, is the method of finding the mean 
annual temperature over the globe. There are, however, 
feveral exceptions to thefe general rules, which come now to 
be mentioned. 


That part of the Pacific ocean which lies between north Pemnpe 
lat. 52° and 66° is no broader at its northern extremity ture of f 
than 42 miles, and at its fouthern extremity than 1300 Morther 
miles: it is reafonable to {uppofe, therefore, that its tempera- jerky 


country. Hence the mean annual temperature of any 
country may be found out pretty accurately, by exami- 
ning the heat of deep wells or {[prings. Water, on the con- 


trary, receives heat flowly, on account of its tranfparency ; cean 


but what it does receive, is very quickly transfufed through 
the whole mafs. 


Land is often heated and cooled to a much greater de- 


gree than fea is. Dr Raymond often found the earth in 
the neighbourhood of Marfeilles heated to 170°, but he 
never: found the fea above 77°: in winter the earth was 
often cooled down to 14°, but the fea never lower than 45°. 
The fea atmolphere, therefore, ought to preferve a much 


ture will be confiderably influenced by the furrounding land, 
which confifts of ranges of mountains covered, a great part 
of the year, with {now ; and there are befides a great many 
high, and confequently cold, iflands {cattered thrgugh it. 
For thefe reafons,Mr Kirwan concludes, that its tempera- 
ture is at leaft 4 or 5 degrees below .the ftandard. But 
we are not yet furnifhed with a fufficient number of obferva- 
tions to determine this with accuracy. 


1o 


It is the general opinion, that the fouthern hemifphere, be- Of the 7 
yond the 4oth degree of latitude, is confiderably colder than cuthoms 
the corre{ponding parts of the northern hemifphere. ‘I'he caule ¢ ene 

: ; : ’ phere. 
of this we fhall endeavour to affign in the article Winp. 128 
Small feas furrounded with land, at leaft in tempe- Of fma 


rate and cold climates, are generally warmer in fummer!eas 


more uniform temperature than the land atmofphere ; and 
we find this in faét to be the cafe. ‘The caufe of the great- 
er equability of water than land is evident. In fummer the 
urf ace of the fea is conftantly cooled down by evaporation ; 
and in winter, whenever the furface is cooled, it defcends to 
the bottom from its increafed gravity, and its place is fup- 


plied by warmer water. This procels goes on continually, 
and the winter 1s over before the atmofphere has been able 
to cool down the water beyond a certain degree. It muit 
be remembered alfo, that water has a greater capacity for 
heat than land has, and therefore is longer either in heating 


and colder in winter than the ftandard ocean, bécaufe they 
are a good deal influenced by the temperature of the land. 
The Gulph of Bothnia, for inftance, is for the moit part 
frozen in winter; but in fummer it is fometimes heated to 
70°,a degree of heat never to be found in the oppofite part 


of the Atlantic*. The German fea is above three degrees * Mem 
colder in winter, and five degrees warmer in fummer, than Sod. 1 
the Atlantic {. The Mediterranean Sea is, for the greater} Kirad 
part of its extent, warmer both in fummer and winter than Tempera 
the“ 7G 

F Ps 53° 


er cooling. . 

Thefe obfervations willenable us to explain the difference 
which takes place between the annual temperature of the at- 
mofphere above the ocean and that of places at fome confider- 


(a)!It was fome time ago the favourite opinion of philofophers, that the heat of the earth was derived from a mais of fire 


in its Centre. 
we go, but remains conftant nearly at the mean heat of the place. 
deepelt exifting, Mr Monnet found the temperature at the depth of 1700 feet to be 50°, 
faag even been found te diminifh the deeper we go, though never lower than 36°. 


But there does not feem any probability in the opinion, as the heat of the earth does not increale the deeper 
In the mine of Joachimftahd in Bohemia, one of the 
The temperature of the earth 


ather. 


the Atlantic,~which therefore flows Into it, The Black , , Weather, 
Sea is colder than the Mediterranean, and flows into it +. Years Mead 
& The eaftern parts of North America are much colder than Latitude, {of Ob- Places Heat of 
nera- the oppofite coaft of Europe, and fall fhort of the fandard , Aah the Pher. 
ef — by about 10° or 12°, as appears from American Meteo- 
»  rological Tables. The caufes of this remarkable .difference PIES ELty Laser ges £ + M. Ste 
ns aremany. The higheft part of North America lies between 43, $0" 1 96 Lucea a 60,8 faro Contf, | 
the goth and soth degree of north latitude, and the 100th 43 3! 2 Nifmes ‘ 60:3) 1 
and 110th degree of longitude weft from London; for there eure ah nigh mae Sig 
the greateft rivers originate. ‘The very height, therefore, 45: 8% 7 | Padua 53,8 
makes this {pot colder than it otherwife would be. It is ° Be Gothard * 3° ; 
covered with immenfe forefts, and abounds with large 45 28 | 16 | Milan § 54:9 ‘ ee 
fwamps and morafles, which render it incapable of receiving a er eoe Serle l 48,5 h Dr Vere 
any great degree of heat; fo that the rigour of winter is acco a (as ehgh agen $297 dic 
much lefs tempered by the heat of the earth than in the AoA 18 eraion e 5326 
old continent. To the eaft lie a number of very large of ethbeay ReTRIEOD 9493 
lakes; and farther north, Hudfon’s Bay ; about 50 miles noe LEs aay Chartres 3°97 
on the fouth of which. there is a range of mountains which 48 31 | 12 | St Brieux \ 3947 
prevent its receiving amy heat from that quarter. ‘This . 3° - Paris # 344] 
bay is bounded on the eaft by the mountainous country of as 58 | Ratifbon ' ea 492¢ 
Labrader and by a number of iflands. Hence the coldnefs are |i Pe Montmorenci 5%9 
of the north-weft winds and the lownefs of the temperature, eee 6 | Manheim he 395 
| But as the cultivated parts of North America are now much 49 49 | 24 | Neufchatel * 599 
warmer ‘than formerly, there is reafon to expect that the “Det eas oh el 48,2 
. climate will become {ftill milder when the country is better oly 5 | Breda Stor , 
| cleared of woods, though perhaps it’ will’ never equal the 5% 31 | 19 | London q ‘4 5046 nf 
r3. +‘ temperature of the old continent. Rue 7 | Copenhagen A tisk 
lands = [flands are warmer than continents in the fame degree $2.4 1.8 | Hague ™ 518 
pony of latitude ; and countries lying to the windward of exten- ree iyte nie ep § 4833 oo aid 
five mountains or forefts are warmer than thofe lying to the 5A. 32 ag Berlin ¥ Aor ; 
| leeward. Stones or fand have a lefs capacity for heat than a3, 78148 Hit gah 57975 | 
| earth has, which is always fomewhat moitft ; they heat or 55 45 4 ira Aaat 
cool, therefore, more rapidly and toa greater degree. Hence $7 3 Nain * 2795 
the violent heat of Arabia and Africa, and the intenfe cold $2.20 | 48 1, Stockholm 44937 tt Edin 
of Terra del Fuego. Living vegetables alter their tem- Ee ie Feteuburg tt | 395 Tran/. vol, 
perature very flowly, but their evaporation is great; and if 00 427.) 19.1 Abo 4159 ii. p. 229. 
they be tall and clofe, as in forefts, they exclude the fun’s rays ie layer (9 
from the earth, and fhelter the winter {now from the wind 2A MERIC. 
and the fun. Woody countries, therefore, are much colder pues 77 
than thofe which are cultivated. : 6° 16' | 2 [Surin am * 7799 
‘hus we have endeavoured to afcertain the mean tem. 1@ 20 Guadaloupe t 83 
perature of every climate, and to aflign the caufes by which a Hopalpenes 13 Do 
that temperature is governed. Mr Kirwan, in his admi- baba 79 
rable T'reatife on the Temperature of Different Latitudes, 37 19") 8 | Wahamtborgh® || 58 
has done much to reduce this part of meteorology to regu- 39 $7 Philadelphiat ¢ | 52,5 oo 
larity, and to fubjeé it to calculation; and he has in fome a3 Pambragr. 8 Oa 
meafure fucceeded. ‘To enable our readers to judge how ad ea 
pairs) vied hither facts, . rate fa be a table the As to the daily variations of the temperature of the at- Caufes of 
parte von a variety 0 P aces Grawn up trom mof{phere, they are owing to a variety of caufes; many of the dail y 
. which are probably unknown. Some of them, however, variations 
Tanre of the Mean Temperature of diferent Places, are the following : 1. Wind. It is evident that winds flow- of tempera. 
ing trom cold countries muft produce cold, and from hot‘™!® 
Years Be Kae countries heat; and that whatever has a tendency to produce 
tea pie Bina Heat of fuch winds muft be the caufe of unufual cold ox heat.— 
erie: the Ther. 2. Evaporation. Water always abforbs a quantity of heat 
| fy wi ; aflumes the ftate of vapour. Hence the coldnefs 
rt Ah Oe Ig awawe of marfhy countries, and the cold which we often experi- 
Ww oh - a Budrae : ence during and ‘after violent rains. Hence alfo we ce 
ue, 13° il Mibdines* ra expect a cold winter after a rainy fummer, becaufe the un- 
1791 Siw ote hs ‘aod ks Wedd da 4g ufual evaporation carries off the heat of the earth.— 3. Va. 
| ae 6 | Belen ’ pour, when condenfed, gives out a quantity of heat 3 a coun- 
B fre PL bepearey ay try, therefore, may be heated by the condenfation over it of 
” aaae 7 | Battia * 48 vapour brought from a diftance. Hence the fultrinefs often 
gale aignst vas | Medal anaae® ; tv An before rvain.—4. Vapours, whea they remain long over 
age b peRieaee ea ay Connery, may produce cold by obftructing the paflage 
a 9B stg Mlartestibn ie ae pel rays to the earth. To this caufe Dr Franklin 
Eaailiadiabian @ Mentndiie sAlabike vai 7 Mi une. which followed 1783; a year 
Vou. XVUL Par ip emarkabie for the thick fog which overfpread Europe and 
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Weather. America during feveral months.—s. When, from any of 
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evapora- 
tion. 
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Qualities of 


Vapour. 


thefe caufes, the winter has been feverer than ufual, prodi- 
gious quantities of ice may accumulate about the pole, 
which may contribute fomething perhaps towards lowering 
the temperature of feveral fucceeding years. 

Il. The winds evidently have a very great-influence on 
the weather; the caufes which produce them, therefore, 
ought to be examined with the greateft attention. Were 
we able to regulate their motions, we might, in a great 
meafure, mould the climate of any country according to our 
pleafure ; were we able to forfee them, it would be of the 
greate{t. imporance to navigation and agriculture. In the 
torrid zone, where they are regular, the mean annual tem- 
perature remains almoft always the fame ; their irregularity 
increafes as we approach the pole, and in the fame manner 
the difference between the mean annual temperature increafes 
with the latitude. 

Wind is produced chiefly by the aétion of the fun on the 
atmofphere ; there are many other caules, however, and fome 
perhaps of which we are yet ignorant. But we fhall re- 
ferve this part of our fubject, on account of its importance 
and extent, for a feparate article. 

III. We come now to the moft difficult part of our fub- 
jeGt, the phenomena and caufes of rain. It has been long 
known, that water is conftantly rifing from the whole fur- 
face of the globe, in the form of vapour, and mixing with 
the atmofphere. Evaporation has been afcribed to, various 
caufes; but the greater. number ef philofophers have tor 
fome time paft acquiefced in the theory firft advanced by 
Dr Halley, that it was. produced by a real felution of wa- 
ter in air, juft as fugar or falt is diffolved in water. This 
theory is fupported by a great many very plaufible argu- 
ments, which at the firft view feem to eftablith its truth.— 
Thefe arguments, however, are not all of them fo conclu- 
five as they appear? Thus it. was thought, that becaufe 
evaporation was promoted by heat, and retarded by jcold, it 
bore an exact refemblance to the folution of falts in liquids: 
but it is now known that evaporation is not fo much re- 


tarded by cold as was at firft fuppofed; that in fome cir-. 


cumftances it is even promoted by it ; and that it does not 
depend fo much upon the abfolute degree of heat or cold, 
as upon the difference of temperature between the atmo- 
fphere and the evaporating furface. Befides, water evapo- 
yates much more rapidly in a vacuum than in the open air, 
which could not poflibly be the cafe if evaporation were ow- 
ing to the {elution of water in air. 

Evaporation, then,. cannot be owitig to folution of wa- 
ter in air;.it is produced by the combination of a eer- 
tain quantity of caloric with the particles of. water,, by, 
which it is converted into an elaftic fluid lighter than air, 
which therefore immediately afcends and mixes with the at- 
mofphere. ‘This was long ago fhown by Dr Black.to be 
the way in which fteam or the vapour arifing from boiliny, 
water is produced. The fame principles were afterwards 
applied by Mr De Luc to fpontaneous evaporation; and the 
proofs. upon which. this theory refts are quite convincing. 
But. though evaporation is not produced by air, vapour, 
would very foon condenfe and return to its former flate by. 
contaét with calder bodies,.tnlefs it were attracted and fup- 
ported by air. 

We are indebted to the experiments of Sanflure and De 


is an elaftic invifible fluid like common air, but lighter ; be- 
ing to comrhon air, according to Sauffure, as 10 to 14, or, 
according to Kirwan, as 10 to. 12: it. cannot pafs beyond 
a certain maximum of denfity, otherwife the particles of wa- 
ter which compofe it unite together, and farm fmall, hollow, 
vifible veficles, called wvefcular vapour; which is of the 
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fame {pecific gravity with atmofpherical air, It is of this va- Weath 


Luc for much of our knowledge of the qualities of vapour. It 
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pour that clouds and fogs are compofed. This maximum 
incteafes with the temperature; and at the heat of boiling 
water is fo great, that fteam can refift the whole preflure of 
the air, and exift/in the atmofphere in any quantity. See 
METEOROLOGY, n° 7—23. 


@ 
3 


5 ‘ . : é It 
Evaporation, at leaft in our climate, 1s about four times Quant 
greater during the fummer than the winter half-year: othervapour. 


things being equal, it is fo much the more abundant the grea 
er the difference is between the temperature of the air and 
of ‘the evaporating furface; fo much the lefs, the nearer 
they approach to the fame temperature; and leaft of all 
when they actually arrive at it. Whenever the atmofphere 
is more than 15 degrees colder than the evaporating furface, 
little evaporation takes place at all. Evaporation is powers 
fully promoted by winds, efpecially cold winds blowing in- 


to warm countries, or warm winds blowing into cold coun- 


t.ranled 
annually 


tries *. 'Traéts of land covered with trees or vegetables emit* Tempe 
more vapour than the fame fpace covered with water.of Latit 
From the experiments of Mr Williams, the quantity appears ?: *** 


to be one-third more {. But the method in which thefe ex-+ Tran 


periments were made (the fame objection lies againtt feverah Pbilad. | 


of Dr Hailes’s experiments, the original difcoverer) of the 
fat) prevented him from alcertaining’ exactly the quantity 
of vapour emitted by plants. He made the plants grow in 
a box well clofed up from the air, meafured the quantity of 
water with which he fupplied them, and at the end-of the 


‘experiment weighed the box and the plants themfelves. By 


this means he knew pretty accurately the quantity of water 
which the plants had abforbed, and which had afterwards 
difappeared ; and all this he concluded had been emitted: by: 
the plants in the flate of vapour. But it is well known that. 
plants have the power of decompounding water, of retain- 
ing the hydrogen, and throwing off the oxygen. A. part: 
of the water then was decompounded and changed into air; 
and the quantity of this ought to have been afcertained and 
fubtra&ted. Still, however, the quantity of, vapour emitted 
by vegetables is very great. Evaporation is promoted=by 
heat, and is therefore) much greater in the torrid zone than: 
in our latitudes. There, too, the difference between the 
quantities in fummer and winter is much lefs than in onr 
climate, becaufe the difference between the temperature of 
the two feafons is lefs. Animals alfo are continually throw-: 
ing off vapour, by infenfible perfpiration ; the quantity of 
which is exceedingly different, according to-the-climate, 
feafon, and temperament, and cannot therefore bé calculated: 
exaatly. According to: Keil, a fingle man per{pires 32: 
ounces of vapour in 24 hours,and conlequently 707 pounds: 
of water in a year. ‘The quantity of vapour then which is 
emitted by animals alone muft be very great. 

From an experiment made by Dr Watfon in England, 
during fummer,’ when the earth had been burnt up by a 


month’s drought without rain, it appears that 1600 gallons. 
of water were evaporated from a fingle-acre.in 12 hours.—- 


If we were to {uppofe that this reprefented the mean daily. 
evaporation all over the globe, it would be eafy.to calculate 
the quantity of water annually evaporated from the whole 
of its furface.. And-if'we confider the flate of the-earth 


when the experiment, was’ made, the fituation of England’ 
nearer the polé than the ‘equator, and the evaporation con-- 


{tantly going on from animals and vevetables, which is not 


taken in, we will furely not think, the mean aflumed toa: 
1600 gallons in-t2 hours is 3200 in 24 hours... 


reat. 
os us call it only 3000, whieh is equal ta 6933000 cubic 
inches. An-acre contains 272,640 fquare inches; fo that 
the daily evaporation from every fquare inch will be about 
-irofacubieinch. Thisin a year will amount to fomewhat 
more tlian 4o cubic inches for every fquare inch. From the 
expes 
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experiments of Mr Williams *, it appears, that in Bradford 
in New England the evaporation during 1772 amounted to 
42,65 inches; but from the way that his experiments were 
‘conducted, the amount was probably too great. ‘Thefe ex- 
.periments, however, ferye to fhow, that our calculation is 
‘not perhaps very remote from the truth. 4@ inches from 
every {quare inch on the fuperficies of the globe makes 
107,942 cubic miles, equal to the water annually evaporated 
over the whole globe. ; 

Were this prodigious mafs of water all to fubfift in the 
atmofphere at once, it would increafe its mafs by about a 
twelfth, and raife the barometer nearly three inches. But 
this never happens, no day paffes without rain in fome part 
of the earth; fo that part of the evaporated water is con- 
ftantly precipitated again. Indeed it would be impoffible 
for the whole of the evaporated water to fubfift in the at- 
mofphere at once, at leaft in the ftate of vapour. 

M. De Sauffure has fhown, that when the thermometer 
is at 66°, a cubic foot of air cannot contain more vapour 
than what is equivalent to 8 grains of water. If more than 
this be added, it will pafs its maximum, be converted into 
veficular vapour, and-at laft fall downin drops of rain. At 
the temperature of 32° a cubic foot of air can contain only 
4 grains, and the quantity it can contain is increafed .1109 
of a grain by every additional degree of heat. Suppofing 
then that the whole atmofphere was faturated with water, 
it would not amount to the hundredth part of the quantity 
of water evaporated annually. 

‘Phe quantity of vapour exifting in the atmofphere is in- 
dicated by the hygrometer. Water has the property of ar- 
riving at a ftate of equilibrium ia hygrofcopic fubflances : 
that is, fuppofing a certain quantity of water attached to a 
hhygrofcopic fubttance, if another hygrofeopic fubftance be 
brought into contaét with it containing lefs water, fome of 
the water attached to the firft fubftance will leave it, and 
attach itfelf to the other, till both contain the fame pro- 
‘portion of water. Air is a hygrofcopic fubitance, and {fo is 
every thing of which hygrometers are made. Now the hy- 
grometer never points at extreme moi{ture while the air 
‘continues tranf{parent, and confequently centains. nothing 
but invifible vapour ; the atmoiphere therefore, while tran- 
4parent, never contains the greateft poflible quantity of va- 
pour. 

The higher regions of the atmofphere contain lefs vapour 
than the {trata near the furface of the earth. This was ob- 
ferved both by M. De Sauffure and M. De Luc, who men. 
tions feveral ftriking proofs of it. See Mereoroxocy, n° 
10, &c. 

At fome height above the tops of mountains the atmo- 
{phere is probably ftill drier; for it was obferved both by 
Sauffure and De Luc, that on the tops of mountains the 
moifture of the air was rather lefs during the night than 


ithe day. And there can be little doubt that every ftra-' 


tum of air defcends a little lower during the night than it 
was during the day, owing to the cooling and condenfing 
of the ftratum neareft the earth. Vapours, however, mutt 
vafcend very high, for we fee clouds forming far above the 
tops of the higheft mountains. . ne 
Rain never begins to fall while the air is tranfparent ;: 
the invifible vapours firft pafs their maximum, and are 
changed into veficular vapours; clouds are formed, and 
thefe clouds gradually diffolve in rain. Clouds, however, 
are not formed in all parts of the horizon at once ; the for- 
mation begins in ‘one particular fpot, while the reft of 
the air remains clear as before: this cloud rapidly increafes 
till it over{preads the whole horizon, and then the rain be- 
gins. 
. It is remarkable, that though the greateft quantity of va- 


pours exift in the lower ftrata/of the atmofphere, clouds ne. Weather: 
ver begin to form thefe, but always at fome confiderable 

height. It is remarkable, too, that the part of the atmo- 

fphere at which they form has not arrived at the peint of 

extreme moifture, nor near that point even a moment before 

their formation. They are not formed then, becaufe a great- 

er quantity of vapour had got into the atmofphere than 

could remain there without paffing its maximum. It is ftill 

more remarkable, that when clouds are formed, the tempe- 

rature of the fpot in which they are formed is not always 

lowered, though this may fometimes be the cafe. On the 
contrary, the heat of the clouds themfelves is fometimes 

greater than that of the furrounding airg. Neither then is thes ne Ze 
formation of clouds owing to the capacity of air for combi-/ur fe Me- 
ning with moitture being leffened by cold : fo far from that, “272. ad 
we often fee clouds, which had remained in the atmofphere “ F* APP 


, during the heat of the day, difappear in the night, after the 


heat of the air was diminthhed. 23 
The formation of clouds and rain, then, cannot be ac- And rain 
counted fer by a fingle principle with which we are ac-cannot be 
guainted. It is neither owing to the faturation of the at- ai 
mofphere, nor the diminution of heat, nor the mixture of 
airs of different temperatures, as Dr Hutton fuppofes ; for 
clouds are often formed without any wind at all either above 
or below them; and even if this mixture conitantly took 
place, the precipitation, inftead of accounting for rainy 
would be almoft imperceptible. 
It isa very remarkable faét, that evaporation o‘ten goes 
on for a month tozether in hot weather without any rain. 
This fometimes happens in this country ; it happens every 
year in the torrid zone. ‘Thus at Calcutta, during January 
1785, it never rained at all * : the mean of the thermometer * 4/ut. Re- 
for the whole month was 66} degrees; there was no high fearches, 


baie: and indeed during great part ef the month little wind A oe 
at all, 3 24 
The quantity of water evaporated during fuch a drought Vapour dif. 


muft be very great; yet the moifture of the air, in-@ppears, 
ftead of being increafed, is conftantly dinfinifhing, and at 

laft difappears almoft entirely. For the dew, which is at 

firft copious, ditninifhes every night; and if Dr Watfon’s 
experiment formerly mentioned be attended to, it will not 

be objected that the quantity of evaporation is allo very 

much diminifhed. _ Of the very dry ftate to which the at- 
mofphere is reduced during long droughts, the violent thun- 
der-{torms with which they often conclude is a proof, and a 

very decifive one. Now what becomes of all this moifture? It 

is not accumulated in the atmofphere above the country from 

which it was’ evaporated, otherwife the whole atmofphere 
would in a much lefs period than a month be perfeély fa- 
turated with moifture. If it be carried up daily through 

the different {trata of the atmofphere, and wafted to other 
regions by fuperior currents of air, how is it poffible to ac- 

count for the different eletrical ftate of the clouds fituated 
between different ftrata, which often produces the mott vio- 

lent thunder-ftorms? Are not vapours conductors of the 
eleGtric fluid; and would they not have daily reftored the 
equilibrium of the whole atmofphere through which they 
paffed ? Had they traverfed the atmofphere in this manner, 

there would have been no negative and pofitive clouds, and 
confequently no thunder-ftorms. They could net have re- 
mained in the lower {trata of the atmofphere, and been dai- 

ly carried off by winds to other countries; for there are of- 

ten no winds at all during feveral days to perform this of- 

fice; nor in that cafe would the dews diminifh, nor could ihn duh 
their prefence fail to be indicated by the hygrometer. tathiew @ 
~ It is impoffible for us to account for this remarkable fa&t new forma 
upon any principle with which we are acquainted. Thein the at- 
water can neither remain in the atmofphere, nor pafs thro’ mofpheres 
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Weather. it in the ftate of vapour. It muft therefore affume fome 
‘mv other form ; but what that form is, or how it aflumes it, we 
16 know not. 
it; onver- It will immediately occur to every body, that vapour is 
fion into decompofed in the atmofphere, and ehanged into oxygen 
ee and hydrogen gas. But is it true that a greater quantity 
improba. of oxygen exifts in the atmofphere after a long drought 
ble, ~ than immediately after rain? Have fuch prodigious quanti- 
ties of hydrogen been found in the atmofphere as mutt al- 
ways exift in it if this hypothefis were true? Has any hy- 
drowen ever been found in analyzing atmofpheric air? Or 
if hydrogen, from its, lightnefs, afcends to the higher re- 
gions of the atmofphere, what caufes it to defcend at parti- 
cular times, contrary to that lightnefs, in order to come in- 
to contact with oxygen? Do not clouds often form on 
mountains round the habitations of men? Yet has the pre- 
fence of hydtogen been ever afcertained by any phenomena? 
Would it not produce dangerous conflagrations when it 
came into contaét with fire? But has this been the cafe ina 
fingle inftance ? If this hypothefis were true, could rain take 
place at all without a conflagration in the atmofphere? Yet 
has any fuch conflagration been ever obferved? The hypo- 
thefis, then, that vapour is changed into oxygen and hydro- 
gen in the atmofphere, and that rain 1s produced by the re- 
union of thefe elements, cannot be admitted, though it is 
not improbable that fome {mall part of it aually undergoes 
this change. See Wino. | 
We do not take noticeof M. De Luc’s conjeture about 
the compofition of the atmofphere, becaufe’ it is not fup- 
ported by a fingle proof, and becaufe he refufes to believe 
the analyfis of the atmofphere refulting from the very deci- 
five experiments of Scheele, Lavoifier, and Prieftley, though 
he has feen them often performed, and,has nothing to urge 
againft their force. There is no philofopher to whom me- 


teorolovy lies under greater obligations than to M. De Luc. 


His difcoveries have been many and important, his experi- 
ments ingenious, and his application unwearied; but his 
conjectures are like thofe of every other man who attempts 
to fathom the wifdom of the Almighty. Were we poflef- 
feffed of an underftanding equal to that of the Author of 
Nature, we might expect, with reafon, to dive by our con- 
_jeCtures into the myfteries of his operations ; but in our pre- 
fent ftate they are vain. 
_. Evaporation goes on longeft without producing rain in 
the torrid zone, where the heat is greateft ; it goes on long- 
eft alfo in every place in fummer, when the heat is alfo 
a greateft : heat therefore feems to be an agent. 
Theory of | ~ Fhere are then two fleps of the procefs between evapora- 
rainim- tion and rain, of which at prefent we are completely igno- 
perfect, sant: ¥. What becomes of the vapour after it enters into 
the atmofphere? 2. What makes it lay afide the new form 
which it muft have aflumed, and return again to its ftate of 


‘vapour, and fall down in rain? And till thefe two fteps be dif- 


covered by experiments and obfervations, it will be impof- 
28 fible for us to give a rational or a ufeful theory of rain. 

Whether It has for fome time pat been the opinion of philofo- 
owing to phers, that electricity is the principal agent in producing 
electacity. sain; and M. Bertholon affures us, that by raifing proper 
conductors to draw off the electrical matter from the atmo- 

fohere, the quantity of rain may be diminifhed at pleafure. 

That the eleétric fluid ats a very important part in nature, 

cannot be doubted, and it is not improbable that it may be 

the agent in producing rain. his fuppofition indeed is 

. fupported by many facts. Dew at leatt exhibits a great many 
electrical phenomena ; it is attraéted by points, and attaches 

itfelf to fome fubftances, while it avoids others. Whenever 

there are no clouds, the eleGtricity of the atmofphere is always 

politive ; but the formation of clouds produces confiderable 
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changes in the flate of its eleGtricity, The atmofphere Weath 

alfo gives figns of eleftricity conftantly during rain; and "7" 

clouds are evidently attracted by mountains.—In what man- 

ner, however, the eleétrical fluid produces rain (if it is the 

agent at all) is ftill unknown. Some philofonhers affure us, 

that clouds are induced to diffolve in rain by becoming ne« 

gative, others by becoming ftrongly pofitive, and both fup- 

port their opinion by experiments. We do not fee the ana- 

logy, however, between clouds and plates of metal covered 

with drops of water. nd even if their opinion were well 

founded, the production of the clouds themielves would re- 

main to be accounted for. ag. 
The mean annual quantity of rain is greateft at the equa- Quantit 


tor, and decreafes gradually as we approach the poles. rain dif 
4 nee : ent aceq 
Thus at * Granada, Antilles, 12° N, lat. it is 126 inches. ing tot 


* Cape Francois, St latitude, 
Domingo * Cotte 

t Calcutta - vs 
* Rome - onl 
17 

|| England : Pe 264. 
q Peterfburgh 


ei. 
earches, 
On the contrary, the number of rainy days is {malleft at the? and ii 
equator, and increafes in proportion to the diftance from it. ee 
From north latitude 12° to 43° the mean number of rainy Hay 
days is 78; from 43° to 46°the mean number is 103 ; from | Edin. 
46° to 50° it is 1343 from 51° to 60°, 161 f. Tranf. 
The number of rainy days is often greater in winter than’ P- 24 
in fummer ; but the‘quantity of rain is greater in fummer geatsn, 
than in winter t. At Peterfburgh, the number of rainy or} P. Cof 
fnowy days during winter is 84, and the quantity which? 
falls is only about five inches; during fummer the number t Z4id- 
of rainy days is nearly the fame, but the quantity which 
falls is about 11 inches |]. | Edie 
. . ° ° ° . lite” 
More rain falls in mountainous countries than in plains. Zon. 9 
Among the Andes it is faid to rain almoft perpetually, ii. p. 244 
while in Egypt it hardly ever rains at all—Ifarain-gauge 3! | 
be placed on the ground, and another at fome height per- Ant 
. . ° “ : tion. 
pendicularly above it, more rain will be colleéted into the 
lower than into the higher; a proof that the quantity of 
rain increafes as it defcends, owing perhaps to the drops at- 
trating vapour during their paflage through the lower ftra- 
ta of the atmofphere where the greateft quantity refides. 
This, however, is not always the cafe, as Mr Copland of , M. 

° * . . x anc 
Dumfries difcovered in the courfe of his experiments *. Tronf.] 
He abferved alfo, that when the quantity of rain colleGted iy, p. 61 
in the lower gauge was greateit, the rain commonly continu. 
ed for fome time; and that the greateft quantity was col- 
le€ted in the higher gauge only either at the end of great 
rains, or during rains which did not laft long. Thefe ob- 
fervations are important, and may, if followed out, give us 
new knowledge of the caufes of rain. They feem to fhow, 
that during rain thé atmofphere is fomehow or other 
brought into a flate which induces it to part with its moi- 
fture ; -and that the rain continues as long as this ftate con- 
tinues. Were.a fufficient number of obfervations made on 


‘this fubje& in different places, and were the atmofphete 


carefully analyfed during dry weather, during rain, and im- 
mediately after rain, we might foon perhaps difcover the 
true theory of rain. 

Rain falls in all feafons of the year, at all times of the 
day, and during the night as well as the day ; though, ac< 
cording to M. Toaldo, a greater quantity falls during the 
day than the night. The caufe of rain, then, whatever it 
may be, muft be fomething which operates at all times and 
feafons. Rain falls alfo during the continuance of every 
wind; but ofteneft when the wind blows from the fouth. 
Falls of rain often happen likewife during perfeét. calms. ‘ 

t 


rather, 
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Tt appears from a paper publifhed by M. Cotte in the 
Fournal de Phyfique for O&tober 1791, containing the mean 
quantity of rain falling at 147 places, fituated between north 
latitude 119 and 609, deduced from tables kept at thefe places, 


uan- 
of rain, that the mean annual quantity of rain falling in all thefe 


places is 34.7 inches. Let us fuppofe then (which cannot 
be very far from the truth) that the mean annual quantity 
of rain for the whole globe is 34 inches. The fuperficies 
of the globe confifts of 170,981,012 {quare miles, or 
686,401,498,471,475,200 fquare inches. The quantity 
of rain therefore falling annually will amount to 


2 3,3373050,812,030,156,800 cubic inches, or fomewhat - 


more than 91,751 cubic miles of water. This is 16,1y1 


‘cubic miles of water lefs than the quantity of water evapo- 


PeiciNy Places. mg hui principles of eletricity that the equilibrium would be re- 

; ; , ftered, and that this would be attended with a loud noifey. 

SF : ————— |---| and with a flafh of light. Clouds which confift of veficular 
pd 3 Dover § - . 37552 vapours mixed with particles of air, are imperfe€t conduc- 
5 Ware, Hertfordhhire § 23,6 tors; if a cloud therefore come into contact with two fuck: 

bit. 8 London + ~ - 1755 ftrata, a thunder clap would follow. If a pofitive ftratum: 
nf. Ta- 8 Kimbolton ¢ - 23,9 be ftuated near the earth, the intervention of a cloud will, 
ey 4S Lyndon }{ - 22,210 | by ferving as a ftepping-ftone, bring the ftratum within the. 
id, vol. 5% Chatfworth, Derbyfhire § 27,865 ftriking diftance, and a thunder clap will be heard while 
x. part | 8 Manchefter § . 435! the electrical fluid is difcharging itfelf into the earth, If 
18 Liverpool § ~ 34.41 the {tratum be negative, the contrary effeéts will take place. 

fee 7 Lancatter § ° > 4053 It does not appear, however, that thunder is often occa- 
Baye 5 Kendal § - . 61,223 | fioned by a difcharge of electric matter from the earth into- 
14 Dumfries § ° 36,127 | the atmofphere. The accidents, moft of them at leaft, 

in 10 Branxholm, 44 miles fouth-weft which were formerly afcribed to this caufe, are now much: 
5,/. vol of Berwick | . 31,26 more fatisfatorily accounted for by Lord Stanhope’s 'l'heo- 
» 208. > he Langholm q - 36,73 ry of the Returning Stroke. Neither does it appear that: 
¢ Dalkeith q - - 25,124 | eleGricity is often difcharged into the earth, as the effects~ 

batift 20 Glafgow * > 31 of few thunder-ftorms are vifible upon the earth; that it is- 
lount of 8 Hawkhill * * - - 28,966 fo fometimes, however, is certain. The experiments of Mr 
land, ——————| Sauffure have demonitrated, that eletrical matter is carried 
‘YE Mean 32,532 | into the atmofphere by fimple evaporation ; fo that there is 
dine © no difficulty in underftanding how particular ftrata of air 
wf. vol. Tp this country it generally rains lefs in March than in may be fupplied with a fufficient quantity of electrical fluid: 
' 333* “November, in the proportion at a medium of 7 to 12. It to be charged pofitively; and we know that in that cafe a 


rated. It feems probable therefore, if the imperfection of 
our data warrant any conclufion, that fome of the vapour is 
aCtually decompofed in the atmofphere, and converted into 
oxygen and hydrogen gas. 

The dry land amounts to 52,745,253 {quare miles (fee 
the article Sea, n° 1.); the quantity of rain falling’on it an- 
nually therefore will amount to 30,960 cubic miles. The 
quantity of water running annually into the fea (fee Sra, 
n° 3.) 1s 13,140 cubic miles ; a quantity of water equal 
to which muft be fupplied by evaporation from the fea, 
otherwife the land would foon be completely drained of its 
moifture. 

The quantity of rain falling annually in Great Britain 
may be feen from the following table : : 


generally rains lefs in April than OCtober in the proportion 
of 1 to 2 nearly “at a medium. It generally rains lefs in 
May than September, the chances that. it does fo are at 
leaft as 4 to 3 ;.but when it rains plentifully in May (as 1.8 
inches or more), it generally rains but little in September ; 
and when it rains one inch or lefs in May, it rains plentitul- 
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ftance, there were 90 thunder-{torms at Calcutta. Accord. “Veathetr 
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ing to Profeffor Mufchenbroek, it thunders at Utrecht at 
a medium 1§ times annually; in this country the medium 
is confiderably below that number. ‘Thunder, too, feems 
to be very common’ in fome polar regions. The Abbé 
Chappe informs us, that he obferved thunder much more 
frequently at Tobolfki and in other parts of Siberia than in 
any other country. Mufchenbroek, however, affirms, we 
know not upon what- authority, that it never thunders at 
all in Greenland and at Hudfon’s Bay. Thunder-ftorms 
happen almoft always durifg the fummer, and very feldom 
in winter. During the year 1785 above mentioned, it nea 
ver thundered at Calcutta in January, November, nor Decem- 
ber. Jn this country a thunder-ftorm during winter is ex- 
ceedingly rare. 

_ The phenomena of thunder are now no longer a fecret, 
fince the great Franklin difcovered the identity of lighten- 


‘ing and ele€tricity; a difcovery inferior to none in the an- 


nals of philofophy. But though we can explain the nature of 
thunder in general, and the manner in which it is produced, 
there are feveral difficulties ftill remaining, which future ex- 
periments and obfervations only can remove. Air is an elec 
tric per fe, and cannot therefore when dry condué electrical: 
matter trom one part to another. We know from the ex- 
periments of Dr Franklin and others, that the atmofphere 
con{tantly contains in it a quantity of ele&tric matter. Ifa 
ftratum of dry air were electrified pofitively, it would occa- 
fion a negative electricity in the neighbouring ftratum. | 
Suppofe now that an imperfe& conductor were to come 
into conta&t with each of thefe ftrata, we know from the 


neyative (tate muft be produced in the neighbouring ftra- 
tum. In what particular manner, however, this electrical 


matter is accumulated in particular ftrata of air, and how it 


comes to be feparated from the vapour to which it was uni- 
ted, remain ftill fecrets. They are intimately conneftede 

with the caufes of evaporation and rain, whatever they may — 
be, and probably the difcovery of the caufes of either would 


firwan, ly in September *. 

b Trarfs ” TV, Thunder has been explained at fuch great length in the 
oY Pe orticle Execrricity, that we fhall content ourfelves at pre- 
fent with a few remarks. 


lead tothat of the others: 


34: 
V. The gravity of the atmofphere was firft demonftrated yd thes 
by Torricelli, the difciple of Galileo (fee PNEUMATICS, the Cn ante: 


Pia Thunder is exceedingly frequent in the torrid zone, and n° 25), A column of air, the bafis of which is a {quare wy of the 
Re it feems to decreafe gradually till we approach latitude 60°, inch, weighs at a medium 15 pounds. ‘l’he weight of the armo- 


atmofphere is meafured by the barometer. Iti greateft *?H#8*- 


| or perhaps farther north, During the year 1785, for in- 
at. 


r ‘ . . 
Weather, at the level of the fea, becaufe there the column of air is 
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longeft ; there the mean height of the barometer is 30 
inches. ‘l’his Sir George Shuckburgh found to be the 
cafe in the Mediterranean and the Channel, in the tempera- 
ture of 55° and 60°; Mr Bouguer, on the coaft of Peru, 
in the temperature of 849; and Lord Mulgrave, in latitude 
80°. The mean height of the barometer is lefs the higher 
any place 1s fituated above the level of the fea, becaufe the 
column of air which fupports the mercury is the thorter. 
The barometer has accordingly been ufed for meafuring 
heights. It indicates, too, with a great deal of accuracy, 
all the variations in the gravity of the atmofphere ; falling 
when the atmofphere is lighter, and rifing when it is hea- 
vier, than ufual. T’hefe changes have attracted the atten- 
tion of philofophers ever fince the difcovery of the barome- 

- ter; and many attempts have been made to explain them, 
fome of which have been mentioned under the word Baro- 
meTER. ‘Thefe variations come naturally to be examined 
here, becaufe the caufes which produce them, whatever they 
are, muft have a great deal of influence on the weather. 


eee) 
¥ndicated 


‘by the ba- 
wTometer, 


Between the tropics the variations of the barometer are 


exceedingly fmall; and it is remarkable, that in that part 

of the world it does not defcend above half as much for eve- 
* M. CafantY 20° feet of elevation as it does beyond the tropics *.— 
Fournal de In the torrid zone, too, the barometer is elevated about two- 
Phy/fique, thirds of a line twice every day ; and this elevation happens 
April 1790,at the fame time with the tides of the fea §. 
< the. As the latitude advances towards.the poles, the range of 
36 the barometer gradually increafes, till at laft it amounts to 
Range of two or three inches, ‘This gradual increale will appear from 


the baro- the following table : 
meter. - E : 


Tse of the Range of the Barometer. 


Range of the Barometer, 
Places. 
Greatett. 


Annual. 


©,20 * 
0,77 + 
7,500 * 
2547 § 
3,00 § 
2,89 § 
3345 t 


% Kirwan, 
Erifo Tranf. 
vol. iii. p, 


Peru 
Calcutta 
Naples 
Dover 
Middlewick 
Liverpool 
Peterfburgh 


Py Baas 

+ Afiatic Ree 
Searches, 

vol ii. Ap- 
pendix. 

§ Mancheft. 
Tranf. vol. 
VE din, In North America, however, the range of the barome- 
Tranf, vol, tet is a great deal lefs than in the correfponding European 
ii. p. latitudes. In Virginia, for inftance, it never exceeds I.1 q. 
Gf Tranf. The range of the barometer is greater at the level of the 
abi g, fea than on mountains, and in the fame degree of latitude 
p.14a%, the extent of the range is in the inverfe ratio of the height 

of the place above the level of the fea. 

From a table publifhed by Mr Cotte in the Yournal de 
Phy fique +, it feems exceedingly probable that the barome- 
ter has always a tendency to rife from the morning to the 
evening; and that this tendency is greateft between two 
o’clock in the afternoon and nine at night, at which hour 
the greateft elevation takes place; that the elevation of 
nine o’clock differs from that of two by +4;ths, while that 
at two differs from the morning elevation only by th; 
and that in certain climates the greateft elevation takes 
place at two o’clock. We fhall infert a part of the table 
on which thefe obfervations are founded, which we have res 
duced to the Englith ftandard, 


+ Aug. 
£790, p. 
IIO. 

37 
Phenome- 
ma of the 
variations 
of the ba- 
rometer 


| Manheim 


| Obernheim 


Yearsof 
obferva- 
tion, |Morning.| Noon, |Evening, 


Places. 
Year. 

2999347 
29,6758 
29,5385 
29,8756 
2937869 
299273 
29,5648 
2953354 
2939977 
2957127 
29,6093 
29,6536 
29,1873 
2934764 
29,8756 
29,7276 
2953535 
29,8607 


2959347|2929347| 299413 
29,6683|26,6683) 29,6832 
29,7 212(29,8385| 29,8385 
29,875 6)29,868 2) 29,8756 
29,7719|29,7795) 29,8001 
2939199/2919347) 2929347 
29,5645}2055648) 2055741 
2933354|2913206) 29,3429 
29,9 165)2959274) 2999347 
29,7172|29,7056, 29,7127 
29,6167/29,6018) 29,6167 
29365 36/29,65 36, 29,6610 
29,187 3/29,1800| 29,1873 
29,48 34/29,46651 20,4764 
29;8902)29,8607| 20,8756 
2997 276|29,7276) 29,7276 
2918607/29,8535| 29.8535 
29;8607|29;8460] 20,8756 


Arles 
Arras 
Bourdeaux 
Cambray 
Chinon 
Dunkirk 
Hagenau 
Laon 

Lifle 
Mayenne 


Montmorenci 
Mulhaufen 


Paris 

Poitiers 

Rouen 

Rome 

St Maurice 
le Gerard 

Troyes 


2:9,8016]29,801 6} 29,8090 
| 293688 5129,6979! 29688 5 


29,8016 
29,6885 


The range of the barometer is greater in winter than in 
fummer. ‘Thus at Kendal the mean range of the barome- 
ter for five years, during Odober, November; December, 
January, February, March, was 7.982; and for the fix 
fummer months 5.447 *. 

In ferene and fettled weather it is generally high; and low 
in calm weather, when the air is inclined to rain; it finks 
on high winds, rifes higheft om eafterly and northerly , 
winds, and finks when the wind blows from the fouth +.— ne 
At Calcutta§, however, it is always higheft when the  Afiatl 
wind blows from the north-weft and north, and loweft when Re/eared 
it blows from the fouth-eaft. vol. iis 

The barometer falls fuddenly. before’ tempefts, and un- Pendi 
dergoes great ofcillations during their continuance—Mr 
Copland || of Dumfries has remarked, that a high barome- ig. ‘ 
ter is attended with a temperature above, and a low baro- ; hs 
meter with one below, the monthly mean.— Such are the 
variations of the barometer as far as they have yet been 
obferved. Let us now endeavour to account for them as 
well as we can. i 38 

It is evident that the denfity of the atmofphere is leaft Accot 
at the equator, and greateft at the poles; for at the equa- "i 
tor the centrifugal force, the diftance from the centre of 
the earth, and the heat, all of which tend to diminifh the 
denfity of the air, are at their maximum, while at the pole 
they are at their minimum. The mean height of the ba- 
rometer at the level of the fea, all over the globe, is 30 
inches ; the weight of the atmofphere, therefore, is the 
fame all over the globe. The weight of the atmofphere 
depends on its denfity and height: where the denfity of 
the atmofphere is greateft, its height muft be leaft ; and, 
on the contrary, where its denfity is leait, its height mult 
be greateft. ‘he height of the atmofphere, therefore, muft 
be greateft at the equator, and leaft at the poles; and it 
muft decreafe gradually between the equator and the poles, j 
fo that its upper furface will refemble two inclined planes, y x. 
meeting above the equator their higheft part *. Trip J 

During fummer, when the fun is in our hemifphere, the vol. it, 

mean 432 & 
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ther, mean heat between the equator and the pole does not differ 

‘fo much as in winter. Indeed the heat of northern coun- 
o.,. tries at that time equals the heat of the torrid zone : thus 
‘in thein Ruffia, during July and Auguft, the thermometer rifes 


ty of to 85° +. Hence the rarity of the atmofphere at the pole, 
tmo- and confequently its height, will be increafed. ‘The upper 
je furface of the atmofphere, therefore, in the northern hemi- 


Ea {phere will be lefs inclined ; while that of the fouthern he- 


: vol. mifphere, from contrary caufes, will be much mote inclined. 
» 229. The very reverfe will take place during our winter. 

| The denfity of the atmoiphere depends in a great mea- 

fure on the preffure of the fuperincumbent column, and 

therefore decreafes,according to the height, as the preffure 

of the fuperincumbent column - ‘conftantly decreafes. But 

the denfity of the atmofphere in the torrid zone will not 

decreafe fo faft as in the temperate and frigid zones; be- 

caufe its column is longer, and becaufe there is a greater 

proportion of air in the higher part of this column. This 


accounts for the obfervation of Mr Caffan, that the baro-. 


meter only finks half as much for every 200 feet of eleva- 
tion in the torrid as in the temperate zones (Bp). The 
denfity of the atmofphere at the equator, therefore, though 
at the furface of the earth: it is lefs, muft at a certain 
height equal, and at a ftill greater furpafs, the denfity of 
the. atmo{phere in the temperate zones and at the poles. 

Inthe article Winp we fhall endeavour to prove, that 
a quantity of air is conftantly afcending at the equator, and 
that part of it at leaft reaches and continues in the higher 
parts of the atmofphere. From the fluidity of air, it 1s 
evident that it cannot accumulate above the equator, but 
mutt roll down the inclined plane (c) which the upper fur- 
face of the atmofphere aflumes towards the poles. 
furface of the atmofphere of the northern hemifphere is 
more inclined during,our winter than that of the touthern 
hemiiphere, a greater quantity of the equatorial current of 
air muit flow over upon the northern than upon the fouth- 
ern atmofphere; fo that the quantity of our atmofphere 
will be greater during winter than that of the fouthern he- 
mifphere : but during fummer thse very reverfe, will take 
place. Hence the greateft mercurial heights take place 
during winter, and the range of the barometer is le{s in 
fummer than in winter. 

The denfity of the atmofphere is in a great meafure re- 
gulated by the heat of the place: wherever the cold is 
greateft, there the denfity of the atmofphere will be greateit, 
and its column, fhorteft. High. countries, and. ranges of 
lofty mountains, the tops of which. are covered. ‘with fnow 
the greateft part of the year, muft be much colder than 
other places fituated in the fame degree’of latitude, and 
confequently the column of air over them much fhorter. 
‘The current of fuperior air will linger and accumulate over 
thefe places in its paflage towards the poles, and thus oc- 
cafion an irregularity in its motion, which will produce 
a fimilar irregularity in the barometer.. Such accumula- 


tions will be termed over the north-weitern parts of Afia,, 


and over North America: hence the: barometer ulually 
ftlands higher, and varies lefs-there, than in Europe. Ac. 
cumulations are alfo formed upon the Pyrenees, the Alps, 
the mountains of Africa, Turkey in Europe, Tartary, and 
Tibet. 
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time, the denfity of the air becomes too great to be balan- Weather 


As the © 


When thefe. accumulations have gone on for fome. 
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ced by the furrounding atmofphere ; it rufhes down on the 
neighbouring countries, and produces cold winds which 
raife the barometer. Hence-the rife of the barometer 
which generally attends north-eaft winds in Europe, as they 
proceed from accumulations in the north-weft of Afia, or 
about the pole; hence, too, the north-weft wind from the 
mountains of ‘Tibet raifes the barometer at Calcutta. 

We fhall endeavour to prove in the article Winp, that: 
confiderable quantities of air are occafionally deftroyed in 
the polar regions. When this happens, the atma!phere to 
the jouth rufhes in to fill up the void. Hence fouth-wett 
winds take place, and the barometer falls. 

As the mean heat of our hemifphere differs in. different 
years, the denfity of the atmofphere, and confequently the 
quantity of equatorial air which flows towards the poles, 
muft alfo be variable. Hence the range of the barometer 
is different in different years. Does this range correfpond 
to the mean annual heat ; that is to fay, is the range great- 
eit when the heat is leaft, and leaft when the heat is greateft? 
In fome years greater accumulations than ufual take place 
in the mountainous parts in the fouth of Europe and Afia, 
owing, perhaps, to earlier falls of fnow, or to the rays of 
the fun having been excluded by long continued fogs.. 
When this takes place, the atmofphere in "the polar regions,. 
will be proportionably lighter. Hence the prevalence of 
foutherly winds during fome winters more than others. 

As the heat in the torrid zone never differs. much, the. 
denfity, and confequently the height of the atmofphere,, 
will not vary much. Hence the range’ of the barometer, 
within the tropics is comparatively {mall ;. and it increafes, 
gradually as we approach the poles, becaufe the difference: 
of the temperature, and confequently of the. denfity,-of the- 


_ atmofphere increafes with the latitude.. 
The diurnal elevation of the barometer in.the:terrid zone: 


correfponding to the tides, obferved by -Mr.Caffan and o-- 
thers, mult be owing to the influenee of the moon on the.at- 
mofphere. This influence, notwithitanding the ingenious at-- 
tempts of D’Alembert.and feveral.other philofophers, feems: 
altogether inadequate to account for the various. phenome. 
na of the winds. It is not fo eafy to account for the tens 
dency which the barometer. has to rife as the day advances,. 
which feems.to be eftablifhed by Mr Cotte’s table. Per-. 
haps it may be accounted for by. the additional quantity of. 
vapour added to the atmofphere, which, by increafing the, 
quantity of the atmofphere, may-poflibly be. adequate to. 
produce the effect. 

The falls of the barometer which precede, and the ofcilla.. 
tions which accompany, violent florms and hurricanes, fhow. 
us that thefe phenomena are produced by very great rarefac-. 
tions, or perhaps deftruction of air, in particular parts of the: 
atmofphere.. The falls of the barometer, too, that accompany. 
winds ‘proceed from the fame caufe. The oblervation made by: 
Mr Copland, that a high barometer is accompanied by a tems. 
perature above the mean, will be eafily accounted for by every, 
one acquainted with Dr Black’s theory of latent heat. The. 
higher the mercury ftands, the denfer the atmofphere mutt. 
be ;. and the denfer it becomes, the more_latent heat it mutt. 
give out. It is well known.that air-evolves heat. when con-- 
denfed. artificially, 
The: 


(8) Should it not be examined whether the number of parts.which the mercury. finks for every 200 feet of elevation, 


be not proportioned to the latitude of the place ? 


(c) It is of no-confequence whether Le {urface of the atmofphere a@ually forms an. inclined plane, or, becoming rarery 


“in a very {flow ratio (as is probably the cafe e), 


afcends much higher than the place at w hich the equatoriel currents begin: 


to flow towards the poles; for {till the. different Lae of air-of-the fame denfi ity in different parts of the atmofphere will ins 


fact form an inclined plane, over which thefe currents will roll, notwithflanding the. very rare.air. which they may, difplace.. 


a 
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‘Weather, ‘The falling of the barometer which generally precedes 
rain remains {till to be accounted for; but we know too 
little about the canfes by which rain is produced to be able 
to account for it in a fatisfactory manner. Probably a ra- 
retied {tate of the atmofphere is favourable to the production 
of rain; we know, at leaft, that itis favourable to evapo- 
ration. Suppofing the obfervations which we made upon 
the changes which vapour undergoes in the atmofphere well 
founded, may not the vapour in its new form accumulate 
at a confiderable height in the atmofphere? and is not the 
height at which clouds are elways formed a proof of this? 
May not this fubftance, whatever it is, when by fome means 
or other it returns to the ftate of vapour, paffes its maxi- 
roum, and begins to fall in drops of rain, and confequently 
is no lonyer fupported by the atmofphere, cauiethe baro- 
meter to fall fuddenly, at leaf till new air rufhes in to fup- 
ply its place? 


Of ieee Tuus we have endeavoured to defcribe the various pheno- 
nostica- menaof the weather, and to account for them as far as the pre- 
nah iid fent ftate of our meteorological knowledge enables us to go. 
WEATHER: Tt will be expeéted that we fhould not pafs by unnoticed 
that branch of meteorology which has in all ages attraéted 
the attertion of mankind, and in which, indeed, every o- 
ther part of the fcience, as far as utility is concerned, evi- 
dently centres; we mean the method of prognolticating the 
weather. All philofophers who have dedicated their atten- 
tion to meteorology, have built upon the hope of being 
able to difcover, by repeated obfervations, fome rules con- 
cerning the periods of the feafons and the changes of the 
weather, convinced that fuch difcoveries would be of the 
higheft utility, efpecially in agriculture ; for by forefeeing, 
even in part, the circumftances of the feafons, we would 
have it in our power to prevent at leaft a part of the loffes a- 
rifing from them, as by fowing, for inftance, the kind of corn 
beft adapted for the rain or the drought which is to enfue. 
‘The influence of the moon on the weather has in all 
ages been believed by the common people; the ancient phi- 
lofophers embraced the fame opinion, and engrafted upon 
it their pretended fcience of aftrolory. Several modern 
philofophers have thought the opinion worthy of notice ; 
among whom Melirs Lambert, Cotte, and Toaldo, defer- 
vedly take the lead. ‘Thefe philofophers, after examining 
the fubject with the greateft attention, have embraced the 
opinion of the common people, though not in its full ex- 
tent. To this they have been induced both by the cer- 
tainty that the moon a€tually has an influence on the at- 
mofphere as it has on the fea, and by obferving that cer- 
‘tain fituations of the moon in her orbit have almoft con- 
ftantly been attended with changes of the weather either 
42 to wind, to calm, to rain, or to drought. 
®ipecially There are ten fituations in every revolution of the moon 


4X 
Moon fup- 
yofed to 
anfluence 
the wea- 
her ; 


in #en fitua-jn her orbit, when fhe muft particularly exert her influence - 


pkua. on the atmofphere, and when confequently changes of the 


weather moft readily take place. Thefe are (1) the new and 
(2) full moon, when fle exerts her influence in conjunétion 
. with or oppofition to the fun; {3 and 4) the quadratures ; 
(5) the perigee and (6) apogee (for the difference in the 
moon’s diftance from the earth is about 27,000 miles), the 
two paffases of the moon over the equator, one of which, Mr 
Toaldo calls (7) the moon’s afcending, and {8) the other the 
moon’s defcending equinox, the two luniftices as M. de la 
Lande has called them, (g) the doreal luniftice, when the 
“moon approaches as near as fhe can in.each lunation to our 
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zenith, (ro) the aufra/, when fhe is at the greatet di. 
ftance from it, for the ation of the moon varies greatly 
according to her obliquity. With thefe ten peints Mr 
‘Toaldo compared a table of 48 years obfervations for Lom- 
bardy, and found the refult as follows ; 


f > 
Attended|Attended|!Proportions 


with a | with no | reduced to 
change of} change. } the loweft 
weather. terms. 


Lunar Points. 


New moons ry 
Full moons ~ 

Firft quarters 

Laft quarters 
Perigees “i 
Apogees - 
Alcending equinoxes 
Defcending equinoxes 
Southern luniftices 
Northern luniftices 


me 


82 : 
92 
189 
182 
99 
130 
1} dag 
152 
154 
162 
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And after examining a number of other tables of obferva- 
tions, and combining them with his own, he found the pro- 
portions between thofe lunar points on which changes of 
the weather took place, and thof¢ which paffed without 
any change when reduced to the loweft terms, to be as in 
the laft column of the above table: fo that we may wager 
fix to one, that this or that new moon will bring a change 
of weather, and five to one that a full moon will be at- 
tended by a change, and fo on. Several of thefe lunar 
points often coincide with one another, occafioned by the 
inequality of the moon’s periodical, anomaliftical, and tyno- 
dical revolutions, and by the progreffive motion of the ap- 
fes. Thus the new and full moon fometimes coincide with 
the apogees, the perigees, &c. Thefe coincidences are the 
moft efficacions. Their changing power, according to Mr 
Toaldo, is as follows : 
New moon coinciding with the perigee 
—— ————-with the apogee 
Full moon coinciding with the perigee 
—-—~—with the apogee 
It ought to remarked, that thefe changes of the weather 
feldom or never take place exactly when the moon is in thefe 
lunar points, but fome time before or after; juft as the 
tide, fay the philofophers who contend for the influence of 
the moon, is not at its height till after the moon has palfed 
the meridian. 

The power of the moon over the ocean and the atmofphere 
is difplayed in a particular manner during the apfes, in con- 
fequence of her different diftances from the earth during thefe 
twofituations. Now the apfes advance about 40° in the zodiac 
every year, and complete a revolution in about eight years 
and ten months. It is probable that the feafons and the 
conftitutions of years have a period nearly equal to this re- 
volution, and that therefore nearly the fame feafons return 
every ten years. This periodical return of the feafons, as 
Pliny (>) feems to inform us, was obferved by the ancients. 
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Mr Toaldo found, that in Lombardy the quantities of rain yiod of te 
which fell during periods of nine {ucceflive years were near- years, 


ly equal; but that this was not true of other periods, for 
inftance, of fix, eight, or ten years. By comparing in like 
manner the quantities of rain publifhed by the Royal Aca- 
demy of Sciences at Paris, from 1699 to 1752, he found, 

that 


(p) “ 'Tempeftates ardores fuos habere quadrinis annis.—-Otonis vero augeri eafdem centefima revolventi fe luna.’ 
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that of fix feries of nine years, three were greater and three 
~fmaller, but on both fides almof& equal to one another, 

During the revolution’ of the apfes, there. aré four 
remarkable points, the two equinoétial and two. folititial 
points; in which, when the moon is in perigee, her effec 

will be moft powerful on the weather, ‘The moon paffes 
from one equinottial point to another in about four years; 
in'them its power is greateft ; it is probable, therefore, that 
when an extraordinary year happens, a return of another 
may be expetted in about four years. .. As the apfes 
after their revolution return again in the fame order as be- 
fore, it is probable that the return of the feafons will be 
nearly the fame in every feries of nine years. 

Such, according to Mr 'l'oaldo, is the period at the end 
of which we are to expect a teturn of the feafons, Mr 
Cotte, however, though he does not deny the influence: of 
the revolution of the apfes, places greater confidence in 
the /unar period of 19 years; at the end of-which, the new 
and full moons return to the fame day in the Julian year. 
He fuppofes, that in like manner the feafons corref{pond 
with one another every 19 years. The fimilarity, he in- 
forms us, is ftriking between the temperatures of the years 
1709511720, 1739, 1758, and 1777. That of 1758, upon 
which we have obfervations: much: detailed by M. du Ha- 
mel, has a remarkable coincidence with 1777; there was 
fcarcely any difference in the temperatures of the corre- 
{ponding months. ‘I'he years 1778, 1779, and 1780, have 
been hot and dry, and they correfpond with years which 
have had the fame chara@ter. ‘The years correfponding with 
1782, efpecially 1725 and 1763, have been fingularly cold, 
humid, and late, as was the cafe with 1782 +. 

Such is an imperfect view of the opinions of: thofe phit 
lofophers who have endeavoured to eftablifh the influence of 
the moon over the weather. The moft important of their 
maxims for prognofticating the weather are the following : 

1, When the moon is in any’of the ten: lunar points a- 
bove mentioned, a change of the weather may be expected. 
The moft. efficacious of :thefe points are the conjunctions 
and apfes. 

2. The coincidence of; the conjun@Qions with the apfes 
is extremely efficacious ; that of the: new moon: with the 
perigee gives a moral certainty of a great perturbation. 

3- The new and full moons, which fometimes produce no 
change on ‘the weather, are {uch as are at a diftance from 
the apfes. 

4 A lunar point.commonly changes the ftate into which 

the weather, was brought by the preceding point. . For the 
moft part the weather never iganiien but with fome lunar 
point. 
. §- The apogees, quadratures, and fouthern hiniftices, com: 
monly. bring fair weather, for the barometer then»rifes ; the 
other points tend to make the air lighter, and thereby to 
‘produce bad weather. 

6: The moft efficacious lunar points become ftormy about 
the equinoxes and folftices. 

. 9. A change of weather» féldom happend on the fame 
dis with a lunar point, but fometimes before and fometimes 
after it. 

8. At the new and full moons about the equinoxes, and 
even the folftices, efpecially the winter folftice, the weathet 
is commonly determined to good or bad for three, or even 
fix months. 

g: The feafons and years have a period of eight or nine 
years correfponding with the revolution of the lunar apfes, 
and another of 19 correfponding to the /unar period. 

Would it not be worth while to publifh a meteorological 


kalendar yeatly, marking the time, to'which the*lunar points 
‘correfpond, at which changes of the weather may be expect 
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ed, efpecially when any of thefe points coincide; and mark- Weather. 

ing the.probability of a change at any particular time? and 

mizht not this be attended by a dicry of the weather for 

the 9 or 19 correfponding years? By this means, if there 

is any probability in the opinion that the moon has inflas 

ence over the weather, men would be enabled to forefee 

changes with a conlderadile degree of probability ; and at 

any rate, we would be able, by the united obfervations of 

a whole nation, to determine whether there be any truth 

in the opinion; and if there be, as its univerfality would 

lead one to fuppofe, fucceeding obfervations would gradual. 

ly correét the imperfeétion of our prefent rules, and enable 

us to bring our prognoftics of the weather to the beeen 

exacinels, 46 
We are not fo fanguine, however, aa Mr 'T’oaldo and P. etiina 

Cotte on this fubje&, Even allowing the influence of theon the lu- 

moon on the weather to be as great as they could defire,nar influs 

and fuppofing, which is very far from being the ole, ehiat oo": 

itis not influenced by any other caufe, we do not fee how 

the feafons could return in the fame order every gth or 

19th year. ‘I'he motions of the heavenly bodies (efpecially 

the moon) are, ftri€ly fpeaking, incommenfurable. The 

lunar apogee returns to the fame fituation in eight years 

ten months (without reckoning hows and minutes) ; at its 

firft return it will be two months or figns removed from 

the fame fituation with the fun; at the end of the fecond 

period, four months; and at the end of the third, fix months; 

fo that if the feafon was winter at the hep inniag; after three 

revolutions it- will be the middle of fummer. Now, how i in 

this cafe can the fame feafons return? Suppofing the equi- 


-noétial points to produce conftantly great changes on the 


weather, if ‘one of them during the firft revolution happen- 
ed in winter, in the fecond it would happen in fpring, and 
the third in fummer; fo that what would during the fixit 
revolution produce a particular winter, would in the fecond 
act upon the f{pring, and in the third on the fummer, 
Would it in thele cafes produce fimilar changes on.the wea- 
ther? Surely not. , And whether it did or not, would the 
fame: feafons-return in every revolution? In fix complete 
revolutions, indeed, or 53 years, the lunar perigee, returns to 
the fame fituation as at firfl, very, nearly, in the fame feafon: it 
might be expected then that the feafons would perform a com- 
plete revolution every 53 years, and that the 54th would ex- 
actly refemble the firft, and fo on. This may poffibly be the 
cafe, but it is by no means probable ; for when Mr Toaldo 
compared the quantity of rain which fell at Paris —_ 

1699, foo, 1701, 1702, &c. with what fell in 19792, 1 

1754, &c. though the firft years in each feries correfponded 

pretty exatly, the difference being only eight lines, there 

was ho fuch refemblance between any of the following years. 

Neither are we convinced that the influence of the moon 
can have fuch an effeét on the weather asthe above mén- 
tioned philofophers fuppofe. The moon only aés, as far 
as we know at leaft, by producing tides in the atmofphere 5 3 
fér the refined {peculations of Mr Toaldo about its életi- 
cal influence we'cannot admit, as the eleGricity of the at- 
mofphere fs lefs during the night, when the moon’s influ- 
ence fhould be greateft, than during the day. Now weido 
not fee how thefe tides, fuppofing them greater than they. 
are, can be adequate to the effeéts afcribed to them. 

Mr Kirwan f has lately endeavoured to difcover probable + 7,;2 
rules for prognofticating the different feafons, as far as ré-Tranf vol, 
gards Britain and Ireland, from tables of obfervations alone. Y- P- pia 
On perufing a number Be oblervations, taken in England y4. Kir- 
from 1677 to 1789, he found, 


wan’s méa 


1. That when there has been no ftorm before or after thethod of — 
vernal equinox, the enfuing fummer is generally dry at leaft Hie kei 
five times in fix. id 


5N 2. That 


weather, 
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“wet fummer 
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‘2. That when a florm happens from an’ eafterly point, 
either on the 19th, 20th, or 21ft of May, the fucceeding 
fummer is generally dry four times in five. 

‘hat when a ftorm arifes on the 25th, 26th, or 27th 
of March (and not before), in any port, the fucceeding 
fammer is generally dry four times in five. 

4. If there be a ftorm at fouth-weft or weft-fouth-weift 
on the roth, 20th, 2rft, or 22d of March the fucceeding 
fummer is generally qwet five times in fix. 

In this country winters and fprings, if dry, are moft com- 
monly cold; if moift, warm: on the contrary, dry fum- 
mers and autumns are ufually hot, and moift fummers cold. 
So that if we know the moiftnefs or drynefs of a feafon, we 
can judge pretty accuftately of tts temperature. 

From a table of the weather kept by Dr Rutty, in Dub- 
lin, for 41 years, Mr Kirwan endeavoured to calculate the 
probabilities of particular feafons being followed by others. 
‘Though his rules relate chiefly to the climate of Ireland, yet 
as probably there is not much difference between that ifland 
and Britain in the general appearance of the feafons, we 
fhall mention his conclufions bere. 

In 41 years there were 6 wet fprings, 22 dry, and 13 
variable ; 20 wet fummers, 16 dry, and 5 variable ; 11 wet 
autumns, U1 dry, and 19 variable. A feafon, according to 
Mr Kirwan, is counted wet when it contains two wet 
months, In general the quantity of rain which falls in: dry 


feafons is lefs than five inches, in wet feafons more: variable 


feafons are thole in which there falls between: 3olb. and 
361b. a lb. being equal to..1597639 of an inch. 

The order in which the different feafons: followed each 
other was as in the following table : 


fry 
wet 
variable | 
dry 
wet 
variable 
dry 
wet 
variable J 
dry 


Adry fprng - - j 


A wet fpring - 


Summer. 


A variable fpring 


ean te Pe ae FS 
YM aff of TOY Ol O 


A dry fummer 


dale 


oo] 


~wooOwde DOH ONO KH DSDDW weW HWY AYN ws etn OW 0 


¢ 


A variable fummer - 


A Pt {pring sed dry ); 


fammer - 


4.4 


a 5 ee en oles 
ujeade OC OO HRY Ray O O © OO an ay yO an miu Oe 


A dry fpring and wet 
fummer he - 


Has ‘been followed by a 


A wet fpring and dry 


fummer : 


A wet {pring and wet 
fummer + ° 


A wet {pring and ssctatd; 


fummer - 


A. dry {pring and variable ) 
fummer ~~ - 


\ variable } 


[ 834 ] 


WEA 


He 


by [rye 

wet: 

3 variable 
dry: 

d wet 
variable 
dry 
wet 

1 | variable J 


Hloice Mr Kirwan déduced the probability of the kind 
of feafons which would follow others. This probability is 
expreffed i in the laft: column of the table, and is to be un- 
derftood in this: manner: ‘The probability that a dry fum- 
mer will follow a dry fpring is 44; that a wet fummer will 
follow a dry fpring +3 3%; that a variable fummer will follow 
a dry {pring =4; and fo on. 

This method of Mr Kirwan, if there is fuch a connection 
between the different feafons that a particular kind of weather 
in one has a tendency to produce a particular kind of wea- 
ther in the next, as it is reafonable to expe from theory, 
may in time, by multiplying ebfervations, come to a great 
degree of accuracy, and may at laft, perhaps, lead to that 
great defideratum, a rational theory of the weather. As 
we wifh to throw: as much light as poffible on this impor- 
tant fubje&t, we fhall add to thefe a few maxims, the truth of 


A variable fpring and’ me 


fummer . 


fummer - 


A variable {pring nig wet 53 
i] 


aa] 
O04" O 44 de duaiw OH 


tiable fummer 2 


A variable fpring and ie 3 


which have either been confirmed by long obfervation, org. os 
which the knowledge we have already acquired of the batch ee 


the wea: 
ther. 


of ) weather has eftablifhed on tolerably good grounds. 

- A moift autumn with a mild winter. is generally fol- 
lowed by'a cold and dry fpring, which greatly retards vege- 
tation.— Such was the year. 1741 *. 


ans 


be 


2. If the fummer be remarkably rainy, it is probable that ”“” 


the enfuing winter will be fevere ; for the unufual evapora- 


tion will have carried off the heat of the earth. Wet fum-_ 


mers are generally attended with an unufual quantity of 
feed on the white thorn and ‘dog-rofe bufhes. Hence the 
unufual fruitfulnefs of thefe fhrubs is a fign of a fevere winter. 

3. The appearance of cranes and birds of paffage early 
in autumn announces a very fevere winter; for it is a figm 
that it has already begun in the northern countries. 

4. When it rains plentifully i in May, it will rain but little 
in September, and vice verfa. 

5. When the wind is fouth-weft during fummer or au- 
tumn, and the temperature of the air unufually cold for the 


feafon, both to the feeling and the thermometer, witha nil 


barometer, much rain is to be expected f. - 
6. Violent temperatures, as ftorms or great rains, pro~'y 


eonftant temperature, good or bad, for fome months |}. 

7. A rainy winter prediéts a fteril year.—v\ fevere au- 
tumn announces a windy winter f. 

Thus we have endeavoured to defcribe the vartous phe- 
nomena of the weather, and to explain them as far as the 
infant ftate of our synteny ok ef the ary furnifhed 
us with principles. 


Notwithitanding the imperfection of our prefent sake: 
ledge of this fubje&t, the numbers and the abilities of the 
philofophers who are at prefent engaged in the ftudy can- 
not fail at laft of being crowned with fuccefs ; and perhaps 
a rational and fatisfattory theory of the weather is not fo 
far diftant as we at prefent fuppofe. ‘It is a pity, however, 
that in.a fcience attended: with fo much difficulty as meteo— 
rology is, various artificial difficulties fhould have been 
thrown in the way, which contribute very much to ob- 
ftruGt its progrefs.. There are no fewer than four thermo- 

meters 


chefer | 
Tran 

duce a fort of crifis in the atmofphere, which produces ajy, TiS 

| Ps Cott 


“Siete i ‘ 
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meters ufed at. prefent in different parts of Europe ; and the 
obfervations made by each of them muft be reduced to one 
common ftandard betore it is poflible te compare them with 

-one another. This is a tedious enough bufinefs, but it is 
nothing at all to the reduétion of obfervatione of rain and of 
‘the barometer to one commen flandard. Every nation has its 
own, peculiar meafure 5 and the French, to add to the diffi- 
culty, have reckoned by lines, and twelfths of lines, inftead 
of by decimal parts of an inch. Whether, however, this be 
the cafe at prefent or not, we know not, as we have feen no 
meteorological tables drawn up in France later than 1792. 
*Philofophers ought certainly to fix upon fome common ftan- 
dard of weights and meatures, otherwife the labour in mete- 
orology, and even in chemiftry, muft foon become intole- 
-rable. The only other. poflible way to remedy this evil 
would be, to conftru& accurate tables, in which the various 
-weights and meafures ufed by philofophers are reduced to 
one common ftandard. This has already been done in part; 
‘but no table of this kind which we have feen is fufficient 
to remedy the evil: few of them defcend to decimal parts 
of {mall weights or meafures ; yet without this they feldom 


“can fave the trouble of calculation. 


Weatuer, in fea-language, is ufed as an adjeCtive, and 
applied by mariners to every thing lying to windward of a 
particular fituation: thus, a fhip is faid to have the wea- 
ther-gage of fanother, when fhe is farther to windward. 
Thus alfo, when a fhip under fail prefents either of her fides 
to. the wind, it is then called the weather-fide or weather- 
board; and all the rigging and furniture fituated there- 
on are diftinguifhed by the fame epithet, as the weather- 
Jbrouds, the weather-lifis, the weather-braces, &c. ; 

To WearTuer, in fea-language, is to fail to windward of 
fome fhip, bank, or head-land. ‘ 

Weatner-Cock, a moveable vane, in form of a cock, or 
other fhape, placed on high, to be turned round according 
to the dire¢tien of the wind, and point out the quarter from 
whence it blows. 

Wearuer-Glafs. See BAROMETER. 

WEATHERING, among failors, fignifies the doubling 
or failing by a head-land or other place. : 

WEAVING, the art of working a web of cloth, filk, 
or other ftuff, in a loom with a fhuttle. For an idea of the 
manner in which this is performed, fee CLorn. 

Weavinc-Loom, a machine for weaving cloth, filk, &c. 
by raifing the threads of the warp in order to throw in the 
fhoot, and ftrike it clofe. Of thefe there are various kinds, 
diftinguifhed by the different forts of cloths, ftuffs, filks, 
&c. in which they are employed; and which are chiefly 
diftinguifhed by the number and variety of the threads they 
raife in order to work the warp, either plain or in figures, 
by making more or lefs of the woof or fhoot appear through 
the warp. In order to give a general idea of weaving, we 
fhall here defcribe the parts of the common weaver’s loom. 
See Plate DXX XIX. fig. 1. in which ef, ¢farethe front 
pofts, and g, g the back pofts of the loom ; ///, mm, mm 
are the /ams in their place at Q, or, as they are called in 
fome parts of Scotland, the 4idd/es, and in others: the 
flaves. They are compofed of ftrong threads, itretched be- 
tween two horizontal bars, an upper and alower. ‘The 
threads of one lam are fo difpofed as to pafs between the 
upper threads of the warp, while they admit the lower threads 
to pafs through leops or {mall holes in them, and the difpo- 
fition of the threads of the other lam is fuch, that while they 
pafs between the lower threads of the warp, they admit the 
upper threads to pafs through the {mall holes juft mentioned. 
The lams are fufpended from the crofs bar or /am-bearer 


HH, by means of ropes n, n pafling from the upper bars of 
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the /ams over the pulleys at EE, and balanced by weights Weaving. 
amen prod 


‘conception. 
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at the other ends. From the lower bar of each /am or hid- 
dle a rope pafles to the treadles or moveable Lars at O O; fo 
that when a feot preffcs a treadle, the lam faftened to it 
finks, while the other rifes by means of the balancing 
weight {ufpended from the pulley at E. The workman 
then throws in the woof by means of the fhuttle, and clofes it 
by one or two ftrokes of the /ay or batten, of which WB,WB 
are called the fwords, CC the cap, or in Scotland the upper 


Joell, DD the block or under /he//, and PP the reed or comb 


contained between thefe fhells. LL is the bench on which 
the workmen fit ; for the loom which our figure reprefents 
is conftruéted for weaving cloth of fuch a breadth as to re- 
quire two workmen, who have their quills in a box @ on the 
middle of the bench on which they fit. Between the work- 
mens bench and the batten or /ay is the breaf-bar I, I, a 
f{mooth {quare beam, in which there is an opening to let the 
web through as itis wove. From this opening the web SS 
pafles to the énee rol/ or web beam GG, round which it is - 
rolled by means of the {pokes, vifible in the figure, and kept 
from being unrolled by a wheel with teeth and clench, vifi- 
ble likewife in the figure. In fome looms the web pafles 
from the knee-roll to the wooden frame X, to be dried as it 
is wove. Oppofite to the brealt-bar, and on the other fide 
of the batten or lay, is the cane-roll or yarn-beam, on which the 
warp is rolled when put into the loom, and from which it 
is gradually unrolled as the work proceeds. T’T are bob- 
bins filled with yarn of the warp to mend {uch threads of it 
as may be broke in the weaving; and B 4, Bd are clues ef 
the fame kind of yarn with the borders of the warp, te 
mend fuch threads as may there be broken. 

Fig. 2. reprefents the common fhuttle with the vacuity 
in the middle, in which the quill with the woof is placed oa 
a {pindle or axis. As this fhuttle is thrown with one hand 
in at ene fide of the warp, and received with the other hand 
at the other fide, it ig obvious, that when the web is of a 
breadth too great for a man to reach from one fide of it to 
the other, two workmen muft be employed and much time 
loft. To remedy this inconveniency, a new fhuttle has, in 
this country, been lately brought into very general ufe, and 
called the flying /huttle, becaufe it flies through the warp 
with wonderful rapidity on two fleel rollers RR (fig. 3.) 
This fhuttle is not thrown with the hand, but moved back- 
wards and forwards by a very fimple piece of machinery, 


of which fig. 4. will give the reader a fufficiently accurate» 
To each end of the batten or lay L is faftens7 


ed a kind of open box B, 4, with the bottom or horizontal ~ 
fide exaétly on a level with the threads of the warp of the 
intended web. In each of thefe boxes is a vertical piece of 
wood D, d, of confiderable thicknefs, called a driver. This 
driver is moved eafily on an iron {pindle or axis from one end 
ef the box to the other by means of a flender rope CCCD, and 
a handle H is feen in the figure. When the weaver isto be- 
gin his work, he lays the fhuttle on its rollers in the box B 
with the iron tip T (fig. 3.) touchiag, or almoft touching, 
the driver D (fig. 4.) ‘Then moving the handle H, witha 
fudden jerk, towards the box 4, the driver D forces the fhute 
tle with a rapid motion thro’ the warp till it ftrikes d, which 
is impelled by the ftroke to the further end-of the box 6. 
The two drivers D and d have now changed their pofitions 
in their refpe€tive boxes; fo that the driver which was at 
the front of its box before, is now at the farther end of it, 
and vice verfe. ‘Then by a fudden jerk of the hand towards 
B the fhuttle is driven back till it {trike D; and thus is the 
work continued without the weaver having occalion ever to 
ftretch his arms from one margin of the web to the other. 
"That the fhuttle may not, by the unfteadinels of the work- 
5 Nz man’s 
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Web man’s hand, be driven zig-zag'through the warp or ‘out of 


i 
Weight. 


the place in which it ought to move, the guiding or driving 
rope CCCD is made to pafs through fmooth holes or loops 
C,C, at the ends of the ropes EC, EC, fufpended either 
from the crofs bar on the top of the loom or from the {words 
of the batten. 

This fhuttle, we fhould think, a great improvement in 
every kind of weaving loom, though fome of the older 
tradefmen, with whom we have converfed on the fubje@, con- 
tend, that it is valuable only in what they call light work, 
fuch’as cotton or linen cloth, or when the web, if woollen, 
is very broad. 

WEB, a fort of tiffue or texture formed of threads inter- 
woven with each other; fome whereof are extended in 
length, and called the warp ; others are drawn acrofs, and 
called the woof. 

WEDGE, oneof themechanical powers. See Mecu nics. 
. WEDNESDAY, the fourth day of the week, fo called 
from a Saxon idol named Woden, fuppofed to be Mars, 
worfhipped on this day. 

* Afb-Wronesvar, the firft day of Lent, fo called from the 

“euftom obferved in the ancient Chriftian church of penitents 

exprefling their humiliation at this time, by appearing in 
fack-cloth and athes. 

WEED, a common name for all rank and wild herbs, 
that grow of themfelves, to the detriment of other ufefal 
herbs they grow among. 


Weep, in the miners language, denotes the degeneracy of - 


a load or vein of fine metal into an uielefs marcafite. 
Weeps, alfo denote a peculiar habit, worn by the re- 
li&s of perfans deceafed, by way of mourning. 


WEEK, in chronology, a divifion of time comprifing | 


feven days. See Pzawetarr Days and Sappatn. 

_ Paffion-Waesg, or the Holy Waar, is the laft week in 
Lent, wherein the church celebrates the myftery of our Sa- 
viour’s death and paffion. 

Werk or Wyck, in geography, a parliament and ‘port. 
town of Scotland, in the fhire of Caithnefs. 'W. Long. 3. 
2. N. Lat. §8.:30. 

Wrexs Ember. See Emvrr. 

Peapt of Werxs. See Pentecost. 

WEEVEL, Method of deftroying. See Granary. 

WEEVER, in ichthyology. See Tracutnus. 

WEEVIL, in zoology, a fpecies of curculio. See Cur- 
ULIO. 

WEIGH, a weight of cheefe, wool, &c. containing 256 
pounds avoirdupois. Of corn, the weigh contains 40 bu- 
‘thels ; of barley or malt, fix quarters. In fome places, as 
Effex, the weizh of cheefe is 300 pounds. 

“WEIGHING, the a& of examining a body in the ba- 
lance to find its weight. 

Wirtcuine Anchor, is the drawing it out ‘of the ground it 
had been caf into, in order to fet fail, or quit a port, road, 
or the like. 

WEIGHT, in phyfics, a quality in natural bodies, 
whereby they tend downwards towards the centre of the 
earth. Or, weight may be defined in a lefs limited manner, 
to be a power inherent in all bodies whereby they tend to 
fome common point, called the centre of gravity, or, to 
fpeak more accurately, to one another: and that with a 
greater or lefs velocity, as they are more or lefs’ denfe, or 
as the medium they pafs through is more or lefs rare. See 
Mecuanics. 

Wericut, in commerce, denotes a body of a known 
weight appointed to be put in the balance againft other 
bodies whole weight is required, 


4 


Pet 


_ The feeurity of commerce depending, ina food meafure, ‘Wei 


on the juftnefs of weights, which are ufually of lead, iron, 


‘or brafs, moft nations have taken care to prevent the fal- 


fification thereof, by ftamping or marking them by proper 

officers,’ after being adjufted by fome original ftandard, 

Thus, in England, the flandard of weights is kept in the 

vtaciat la bya - particular officer, called the clerk of the mar- 
f. 


Weights may be diftinguifhed into ancient and modern. 
T. Ancient Weicurs. 


1..Thofe of the ancient Jews, reduced to the Englifh 
troy weight, will ftand as in the following table ; 


Ib. oz. dwt. gr. 
0 0 9 2% 


Maneh 2 


Shekel 
60 


oes 


3 6 104 
3000/50} ‘Talent 113 10 1 10% 
2. Roman weights, reduced to Englith troy weight, 
will ftand as in the following table : 
oz. dwt. gr. 
Lentes > 0 0 Or%5> 


do Ry 


0 0 97% 
o 0 183; 


3° | Drachma : ° 6%, 


4 54] Sextula 
2 1 \Sicilicus 


23] 2 |rz, Duella 


‘The Roman ounce is the Englith avoirdupois ounce, which 


they divided into 7 denarii, as well as 8 drachmas. 


3- Attic Weights. 
Englith Troy Weights 
3b. oz. dwt. gr. 
Drachma o 0 2 169 
100 | Mina I 


6000/60} Talent » 


I 10 Io 


hides yay ee ea 


II. Mopern Wercurs. 

1. Engl /b Weights. —Mr Renardfon, in a paper publifhed 
in the Philofophical TranfaQions, has proved, that at firft 
there was but one weight in England, and that this was the 
avoirdupois. ‘Troy weight was introduced inthe time of 
Henry VII: At. prefent, both the troy and avoirdupois 
weichts are ufed in England. Troy weight feems to have 
derived its name from Troyes,.a town in France, where 
celebrated fair wae kept. It is ufed for weighing gold, 
filver, jewels, filk, and all liquors, . Fhe avoirdupois is uld 
for weighing other’ things, 

ny TEw 


Fae 


ee 
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“Paare of Troy Weight, as ufed by the 
Goldfmiths, &5c, Apothecaries. 
Grains. Grains. 
24 Penny-weight. | 20 |Seruple. 9 


—— 
an ee 


480 20 | Ounce. 60 | 3 | Dram 3 
15760] 240] 12 Pound. 480] 24 | 8 {Ounce, 3 
5760] 288! 96 | 12 | Pound, 


The troy pound in Scotland, which by ftatute is to be 
the fame as the French pound, is commonly {uppofed equal 
to 15 ounces and three quarters troy Englith weight, or 
7560 grains. But by a mean of the ftandards kept by the 
dean-ot-guild of Edinburgh, it weighs 75992, or 7600 

rains. 
"i Taare of Avoirdupois Weight. 
Drame. 


A\n ounce. 
_ 16 | A pound.. 
oe ; 28 A ele: 
1792 “ia : 4 |A hundred. 
573440 35840} 2240} 80 20 |} Atom. 


‘Che avoirdupois pound is equal to 7004 troy grains, the 
avoirdupois ounce to 437.75 grains ; and it follows of con- 
fequence, that the troy pound is to the avoirdupois pound 


as 88 to 107 nearly; for as 88 to 107, fo is 5760 to” 


7003.636: that the troy ounce is to the avoirdupois ounce 


a3 80 to 73 nearly; for as 80 to 73, fo is 480 to 438. 
An avoirdupois pound is equal to rlb. 202. 11 dwts. 20¢r. | 
‘troy; a troy ounce is equal to 10 z. 1.55 dr. avoirdupois ; 


an avoirdupois dram contain 27.34375 grains; 175 troy 
pounds are equal to 144 avoirdupois pounds. 

‘The moneyers have a peculiar fubdivifion of the grain 
trey: thus, 


Grain > 20 Mites. 

Mite 5 24 Droits. 

h Shap Oo aman est 
The Droit ing 20 Periots. 
Periot 24 Blanks. 


The Englith weights are ufed in the United Provinces of 
America. ; 

2. French Weights.—D ifferent weizhts were formerly ufed 
in moft of the different provinces of France: we believe that 
they have lately undergone feveral alterations; a-project of 
this kind is given in the article Revo.urron of France. Be 
that as it may, a knowledge of the ancient weights of that 
-country is of importance on account of the books in which. 
they are ufed. The Paris pound contains 16 ounces, and is 
divided two ways. 

Grains. 
Penny-weight, 


Cena 


3 .|Gros. 
24 | 8 Ounce. 
192} 64 |8 | Mare, 


128/16} 2 | Pound, 


87 ) 


Wiz 


Half-ounce, 


2 | Half-quarter pound, 


ef me ee, 


4 | 2 | Quarter-pound, 
8 |.4 | 2 | Half pound. 


16] 8 4 2 | Pound. 


7 Quintal, 


3.200}1 600} 8co } 400 | 2co} 100 

The weights of the firft divifion are ufed to weigh gold, 
filver, and the richer commodities ; and the weights of the 
fecond divifion for commodities of lefs value. 

The Paris 2 marc, or pound weight, is equal to 7560 
grains troy, and the Paris ounce equal to 472.5 grains 
troy. if 

Ib. oz. dwt. gr. 
The Paris pound = 3 3.15 0 troy 
The Parisounce ==0 0 19 16.§ troy. 

A grain troy = 1.2186507 of a Paris grain. 

But the pound was not the fame throughout France. At 
Lyons, ¢. gr. the city pound was only 14 ounces: fo that: 
100 Lyons pounds made only 86 Paris pounds: But be- 
fide the city pound, they had another at Lyons for filk,. 
containing 15 ounces. At Thouloufe, and.throughout the 
Upper Languedoc, the pound was 13 ounces and a half of 
Paris weight. At Marfeilles, and throughout Provence,. 
the pound was 13} ounces of Paris weight. At Rouen, befide 
the common Paris pound and marc, they had the weight 
of the vicomte; which was §6 ounces, a halt, and five-fixths 
of the Paris weight. ‘The weights enumerated under the 
two articles of Englifh and French weights are the fame 
that are ufed throughout the greateft part of Europe; only: 
under fomewhat different names, divifions, and proportions. 

French.weights are ufed in all. the French American fettle- 
ments, SR te 

3- Dutch Weights.—The weight ufed in Amflerdam and 
all over Holland is called Troy weight, and is exactly the 
fame with that ufed at Bruffels. The Dutch weights are: 
as follows; 


Deuskens. 


2 |Troyken. 


TS ee | mee ee 


Vierling. 


On eo | me eee oo | ee meen 


£0240] 5120 '640} 20 |Ounce: 


fae ee | me Pe pf | 


81:929140960}20480|5 12¢] 160 | 8 (Mare. 


The marc is equal, according to M. Tillet, to 4620 
French grains. a 

The Aimfterdam pound ufed in commerce'is divided into 
16 ounces, 32 loots, or 128 drachms. ‘his pound cop- 
tains 2 mares troy, and ought therefore’ to. weigh only 
30240 as: but it weighs 10280; fo that it is a little hea~ 
vier than the troy pound of Amiterdam: 256 lb. of comi- 
merce are equal to 257 lb. troy of Holland. ‘Two diffe- 
rent pounds are ufed by apothecaries ; the one containing 2 
marcs, the other only 13. ‘The firft is called arfenic pound 


Wel ght = 
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» Weight. weight ; it contains 16 ounces, the ounce 8 drachms, the ounce of 24 deniers, the denier of 24 grains. 
Keene drachm 8 feruples; the fcruple 20 grains. The fecond is 


called the apothecary’s pound ; it is divided ito 12 ounces, 
or 24 loots. Three arfenic pounds are equal to 4 apothe- 
<ary'’s pounds. 


“'The Dutch ftone Pi 
The Lifpundt, or LI. 
- ‘The hundred weight 
The Schippondt, or Sch. Ib. 


8 commercial:1b. 
15 

100 

300 


4. Spani/h Weights. —The marc of Caftile, ufed for weigh- 
ing gold and filver, is divided as follows : 
_|Grains (gold weight). 

ae Grain (filver weight). 

ey en Tomine (gold weight). 

wae te. nh Tomine (filver weight). 

30k ‘seh 3% | 3 |Adarme. 


ery cre | ee ree ee fe eee |e eee 


75 | 72 | 6% | 6 | 2 |Ochava. 


96 9 Q5'y, 8 73 + 234 lay Caftellano. 


a a, ee eS 


: | 
6001576]. 50 |48}16| 8 |6z/Ource. 


ee cme | ces come | mene | mee | me lo ES 


4800/4608} 400 |38.4|1 28] 64 |50) 8 | Mare. 


The marc, according to Tillet, is equal to 7 0z. 4 gros, 

8 grains French, which is equal to 4785 as of Holland. 

* One hundred marcs of Caftile = about 934 marcs of Hol- 

“and; 100 marcs of Holland = 107 marcs of Caftile. Me- 

--dicines are fold by the fame marc ; but it is divided diffe- 

“rently, containing 8 ounces, 64 drachms, 192 fcruples, 384 
obolos, 1152 caracteras, 4608 grains. 

‘The Spanifh commercial pound is divided into two 
marcs, called marcs of Tejo, each of which is equal to the 
marc of Caftile. This pound is divided into 16 ounces, 256 
adarmes, 9,216 grains. 

5. Weights of Portugal.—The Lifbon marc for effaying 
filver confifts of 12 deniers, and the denier of 24 grains. 
The marc of Portugal for weighing gold and filver 1s equal, 
according to ‘iillet, to 7 ounces, 34 gros, and 34 grains 
French, which makes 4776 as of Holland ; fo that it 1s ex- 
actly the fame with the Lifbon pound. _ It is divided into 
$ ounces, 64 outavas, 192 fcruples, 4608 grains. 

The pound confifts of 2 marcs, 16 ounces, or 96 outavas, 
‘The arroba of 32 lb. the quintal of q arrobas, or 128 Ib. 
roo Oporto pounds make 873th pounds of commerce of 
Amfterdam. . 

6. Weights of Italy—Genoa. Two kinds of weights 
are ufed at Genoa, the pe/o groffo (heavy weight), and the 
pefo fottile (light weight): the latter is ufed for weighing 
gold and filver, the former for other things. ‘The pound 
of the pefo fottile is equal, according to Tillet, to 1 marc, 
2 ounces, 2% gros, 30 grains French. It is divided into 8 
ounces, the ounce into 24 deniers, and the denier into 24 
grains. The pound of the peto groflo is equal to 1 marc, 
2 ounces, 3 gros, 5 grains, French. It is divided into 12 
ounces : 

~ The cantare 
. The rubbo 
‘The rotolo Ss esi: 
100 lbs. pefo groffo = 644 lb. of commerce of Amfterdam. 
xc0 lbs. pefo fottile = 129 marcs troy of Holland. 
Rome. The Roman pound confifls of r2 ounces, the 


100 Ibs. pefo groffo. 
25 Ibs. 


ms 
ome 
oe 
os 


‘The Roman Wei 
pound, according to-Tillet, is equal‘to 1 mare, 3 ounces, 
= gros, '4 grains, French. ; : . 

Venice. ‘The marc for weighing gold and filver contains 
8 ounces, 32 ‘quarti, 1152 carati, of 4608 grani. Ain 
hundred marcs uf Venice = 97+ marcs troy of Holland, 
100 marcs“of Holland = ro3 of Venice. In Venice they 
alfo ufe a pefo groffa and pefo fottile. 100 lbs. pefo groffo = 
944+ ¢ommerical lbs. of Amferdam. roo lbs. pefo fottile = 
61+ ditto. 

“49. Swedifo Weights—The marc for weighing gold and 
filver is equal to 16 lods, 64 quentins, or 4384 as. The 
pound of 32 lods, ufed for weighing food, is equal, accord- 
ing to Tillet, to 1 marc, 5 ounces, 7 gros, 8 grains French, 
which makes 8848; as troy of Holland. This anfwers 
exactly to the weight of the different pounds, as fixed in 
Sweden, viz. 8848 as = the pound for weighing articles 
of food ; 7821¥5% as = marc ufed in the mines ; 7450737 
as == marc ufed in towns and in the country ; 70784 
as = marc ufed for weighing iron ; 7416 as = pound ufed in 
medicine, 

The fkippund 

The centner 

‘The waag = 

The ften s= 32 lbs. 

The Swedith as 1 as of Holland troy. 

8. German Weights. —Vienna. The mare of Vienna for 
weighing gold arid-filver is divided into 16 loths, 64 quine 
tals, or 256 deniers or pfenings ; the loth into 4 quintals, 
or 16 pfenings. This marc, according to Tillet, is equal 
to I marc, I ounce, I gros, 16 grains; French, = 5831 as 
troy Holland. The pound of Vienna is divided into 2 marcs, 
or 4 viertings; the mark into 8 ounces, 16 loths, 64 quin- 
tals, or 266 pfenings. 

Hamburgh, The marc for eflaying gold is divided into 
24 carats ; the carat into 12 grains. ‘The marc for filver is 
divided into 16 loths, and. the loth into 18 grains. Thefe 
marcs confift each of 288 grains, and are thenefore equal. 
This marc, ufed in Hamburg for gold and filver, is the marc 
of Cologne, which is equal, according to Tillet, to 7 ounces, 
§ gros, 7} grains, French, = 4866 as troy of Holland. It 
is divided into 8 ounces, 16 loths, 64 quentins, 256 pfe- 
nings, 4352 efches, or 65536 richt pfenings theile. The 
apothecary pound ufed in Hamburgh, and almoft all Ger- 
many, is divided into 12 ounces, 96 drachms, 288 {cruples, 
or 5760 grains; an ounce is equal to 621 as of Holland. The 
pound of commerce is equal, according to Tillet, to 10085 
as of Holland ; for half a pound is equal to 7 ounces, 7 gros, 
23 grains, French. ‘This pound is divided into 16 ounces, 
32 loths, 128 quentins, or 512 pfenings. 

9. Ruffian Weights. —The berckowitz = 400 lbs. 

’ The poud . - 40 lbs. 

The pound is. divided into 32 loths, or 96 folotnuks, 
One hundred Ruffian Ibs. = 166} marcs, cr 824 lbs. of 
Amfterdam. One hundred lbs. of commerce of Amfter- 
dam = 1203th Ibs. of Ruffia. shi 

10. Weights ufed in the feveral parts of Afia, the Eaft 
Indies, China, Perfia, &c.-—In Turkey, at Smyrna, &c. they 
ufe the batman, or battemant, containing 74 occos ; the oc- 
co contains 4 chekys or pounds, each of which, according 
to Tillet, is equal to 1 mare 202. 3 gros. 28 gr. French. 
The Turkith weights are divided as follows : 

Cantaras. Batmans. Occos. Roto!os. Chekis. Mefcale.. Drachmns, 
ok => 44 = 100 =196 11733417600 
Ios GS rrr 24 = (600. 2400 © 
21+ 


z 


z= 400 lbs. for weighing food. 
s= 120 lbs. 
165 lbs. 


— 
— 


a 
a 


ro 


i= 
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t At Aleppo there are three forts of rottos 3 the firlt 720 11. Weights at Cairo in Egypt.—Almok every kind of Weight. 
me drachms, making about 7 pounds Englifh, and ferving to goods has its own weight ; thele are regulated by the canta- : 
weiyh cottons, galls, and other large commodities; the ren or principal weight.. 


fecond is 680 drachms, ufed-for all filks but white ones, Rotels. 
which are weighed by the third rotto of joo drachms. At The ordinary cantaren, or hundred weight, weighs 100 
Seyda the rotto is 600 drachms. The cantaren of quickfilver and tin . 102 
The other ports of the Levant not named here, ufe fome coffee, wine, and iron - 105 
of thefe. weights; particularly the occa, or ocqua, the rot- _ Ivory F 3 ae 
toli, and rotto. | almonds and other fruits : Tis 
The Chinele weights are the piece for large commodi- woods fordying > 120 
ties ; it is divided into 100 catis, or cattis ; though fome fay arfenic.and other drugs - ¥25- 
‘into 1253 the cati into 16 taels, or tales ; each tael equiva- minium and cinnabar = - 130. 
lent to 14 of an ounce Englith, or the weight of 1 rial and ; gum-arabic, aloes, and other aro- 
+z, and containing 12 mas, or maffes, and each mas 10 con- matics . - 133. 


drins. So that the Chinefe piece amounts to 137 pounds _‘T'he rotet or rotoli is nearly equal to the pound of Mar- 
Englifh avoirdupois, and the cadi to 1 pound 8 ounces. feilles; 108 lbs. of Marfeilles are equal to 110 rotels. The» 
The picol for filk containing 66 catis and 3 ; the bahar, ba- Marfeilles pound confifts-of 13 ounces of Paris; fo that- . 


kaire, or barr, containing 300 catis. : too Ibs. of Marfeilles are equal to 81 lbs. Paris, and 100 lbs.>- 
‘Tonquin has alfo the fame weights, meafures, &c. as Paris — 123 lbs. of Marfeilles. 
China. Japan has only one weight, viz. the cati; which, We fhall {ubjoin here Mr Fergufon’s table for comparing e 
however, is different from that of China, as containing 20 the Englifh avoirdupois pound with foreign pounds : 
taels. At Surat, Agra, and throughout the ftates of the Rondonoound $o6oe) Makaburih 1.086 ¢ ‘Keroufnre: 
Great Mogul, they ufe the man, or maund, whereof they ‘Atahiee: y 4, 1 ja 8 ol 3 <4 8 tae 8 
have two kinds; the king’s man, or king’s wei:rht 5 and pee ta A, anak fhe y 35 Treéts. 
the man fimply ; the firft ufed for the weighing of common ay .vitie Y er Nex ins “p es 64 
provifions, containing 4o feers, or ferres; and each feer a ‘Micbne BE s 9 Na AG54 B 4 : 3 
yal Paris pound. The common man, ufed in the weigh- Ae bean pt 28 Paris inh rey 
ing of merchandife, confifts likewife of 40 feers, but each AT cca Pasion >: seee 
ef is only eftimated at 12 Paris ounces, or 3 of the other Bologna ris 9 rae > Bae 
eer. : i 
The man may be looked upon as the common weight of rit ae ae Media ashi 
the Eaft Indies, though under fome difference of name, or Calais HG Woven Mr hada 
rather of pronunciation ; it being called mao at Cambaya, jie ne teas Suville « a b q 
and in other places mein, and maun. The feer is properly megs oh &i 4 ig. Thouloufe ; me . 4 : 
the Indian pound, and of univerfal ufe ; the like may be faid Bovis. Mi "arin if vas 
of the bahar, tael, and catti, above mentioned. Wo. ce Venice ayer 
The weights of Siam are the piece, containing two fhans Cihevd Hela Wideiea ve 
@r cattis ; but the Siamefe catti is only half the Japanefe, the ehdd, beri anh 23 


latter containing 20 taels, and the former only 10; though 

fome make the Chinefe catti only 16 taels, and the Sia- 

mefe 8. The tael contains 4 baats or ticals, each about a, 
Paris ounce; the baat 4 {elings or mayons; the mayon 2 

fouangs; the fouang 4 payes; the paye 2 clams; the fom- 

paye half a fouang. 

It is to be obferved, that thefe are the names of their 
coins as well as weights ; filver and gold being commodities . oti. 
there fold, as other things, by their weights. 

, In the ifle of Java, ard particularly at Bantam, they ufe 
the gantan, which amounts to near 3 Dutch pounds. In Gol-- 
conda, at Vifapour, and Goa, they have the furatelle, con- 


In order’to fhow the ‘proportion of the feveral weights 
ufed throughout Europe, we fhall.add a reduction of them 
to one ftandard, viz. the London pound. 

The 100 lb. of England, Scotland, and. Ireland are equal 
to. 


8 of Amfterdam, Paris, &e. 

8 of Antwerp or Brabant. ~ 

o of Rouen; the vifcounty weight. 

o of Lyons, the city weight. ; 
90. 9 of Rochelle. ° 

1 of 'Tholoufe and Upper Languedoes... - 

° 

E 

5 

7 
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taining 1 pound 14 ounces Erglith ; the mangalis, or man- SEE 3 Adele 

gelin, for weighing diamonds and precious ftones, weighing . atD of Marfeilles or Provence. : 

at Goa 5 grains, at Golconda, &c. 54 grains. ‘They have. 84 of Geneva. 

alfo. the rotolo, containing 14} ounces Englith; the metri- ioe of Hamburgh 
col, containing the fixth part of an ounce ; the wall for pia- . _ 89 of Franc ort, &c. j 
itres and ducats, containing the 73d. part of a rial. 96. & of Leipfic, &c. 

In Perfia they ufe two kind’s of batmans or mans; the 137 4 of Genoa. - : 
oue called cahi or cheray which is the king’s weight, and the 132 11 of Leghorn, : “4 
other datman of Tauris. ‘The frit weighs 13 pounds 10 153, 11 of Milan. oe 
ounces Englifh ; the fecond 6} pounds. Its divifions are 152 © of Venice. ; 
the ratel, or a 16th ; the derhem, or drachm, which is. the 154 10 of Naples. : A ‘ 
soth; the mefchal, which ia half the derhem; the dung, - 97. © of Seville, Cadiz, &e. 
which is the fixth part of the mefchal, being equivalent to ROR FH 08 Portugal. 

6 carat grains; and, laftly, the grain, which is the fourth 95 § of Leiges 

part of the dung. They have alfo the vakie, which exceeds. , EI2 = of Ruffia.. 

a little our ounce ; the fah-cheray,, equal, to the 11 70th part JO7 33 of Sweden. 

of the derhem ; and the toman, ufed to weigh out large pay- 89 + of Denmark. 

ments of money without telling ;, its weight is that-of 50 A curious weighing machine was fome time ago invented 
abaflls,, by ML Hanin of Paris, whereby the weights of the principal’ 
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cotuntries in Europe, and the relative proportions they bear 
to cach other, are fhown at one view. For this he received 
a bounty of 20 guineas from the Society inftituted at Lon- 
don for the Encouragement of Arts, Manufactures, and 
Commerée.. We fhallinfert a defeription and figure of this 
ingenious machine. ; 

Figure 1. reprefents the back of the machine, which be- 
ing {ufpended by the ring A, and a weight hung to the 
hook B, the {pring C, C, C, made faft by ilrong icrews at 
g, is drawn downwards; andthe bar D, having a rack 
thereon at ¢, turns the pinion f, in proportion to the weight 
of the body hanging thereto. “Figtiré’ 2. thows the face of 


>) 


the machine, on which are a number of concentric circles, , 


and the weights of feveral coustries. of Europe engraved 
thereon, as exprefleéd»by the words on adline withithem. In 
the ceutre of this face is. a ring fixed to the {mall plate, 
turned by the pinion f, fhown at figure:t, From this ring 
a hand projects, which, by the turning of the pinion, points 
to fuch part of the circle as is marked with the weight, 
hung to the hook Bj; and thereby fhows what weight of 
any of the countries mentioned, is equal to the pounds troy 
of London, which are engraved.on the outer circle, or to 
the pounds avoirdupois, which are engraved on the fecond 
circle,,and fo of the reft. A flider moves on the hand, 
which may be brought to any of the circles at pleafure, in 
order to point out the relative weight with greater preci- 
fon. 

Many attempts have been made to introduce an.uniformi- 
ty of weights and meafures inte the commercial world; but 
hitherto they have all failed. The accomplifhment of fuch 
an undertaking would be of infinite advantage to mankind, 
and certainly claims the moft ferious attention of thole who 
by their fituation can alone bring it about. ‘The underta- 
king is. indeed difficult, but furely not impoffible. .Some- 
thing of this kind has lately been attempted in France ; and 
if it fucceed, as the method is fimple, and exceedingly well 
adapted for calculation, it furely deferves to be imitated. See 
Revorotion of France. . 

Waicht of Air. See Purumatics, ne 14—19. 

Regulation of Wrrcats and Meafures, is a branch of the 
king’s prerogative.. See Prerocative and Measure. 

As weight and meaiure are things in their nature arbitra- 
ry and uncertain, it is therefore expedient that they be re- 
duced to fome fixed rule or ftandard: which ftandard it is 
impoffible to fix by any written law or oral proclamation ; 
for no man can, by words only, give another an adequate 
idea of a foot rule, or a pound weight. It is therefore ne- 
ceflary te have recourfe to fome vilible, palpable, material 


ftandard ; by forming a comparifon with which all weights 


and meafures may be reduced to one uniform fize; and the 
prerogative of fixing this ftandard, our ancient law vefted in 
the crown, as in Normandy it belonged to the duke. This 
ftandard was originally kept at Winchefter; and we find in 
the laws of king Edgar, near a century before the conquett, 
an injunGion that the one meafure, which was kept at Win- 
chefter, thould be obferved throughout the realm. Moft na- 
tions have regulated the ftandard of meafures of length by 
comparifon with the parts of the human body ; as the palm, 
the hand, the fpan, the foot, the cubit, the ell (u/na or 
arm), the pace, and the fathom. But as thefe are of diffe- 
rent dimentfions in men of different proportions, our ancient 
hiftorians inform us, that a new ftandard of longitudinal 
meafure was afcertained by king Henry the Firft; who 
commanded that the u/na, or ancient ell, which anfwers to 
the modern yard, fhould be made of the exaét length of his 
own arm. And one ftandard of meafure of length being 
gained, all others are eafily derived from thence ; thofe of 


greater length by multiplying, thofe of lefs by dividing, that 
oF % 
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original Randerd, Thus, by the flatute called eompofiia ul- ve 
we 


narum et perticarum, five yards and an‘ half make a perch 3 


and the yard is {ubdivided into three feet, and each foot into 
12 inches ; which inches will be each of the length of three 
grains of barley. Superficial mealures are derived by fqua- 
ring thofe of length; and meafures of capacity by cubing 
them. . The itandard of weights was originally taken from 
carns of wheat, whence the loweft denomination of weights’ 
we have is ftill called a grain ; 32 of which are direéted, by 
the ftatute called compofitic menfurarum, to compofe a penny- 
weight, whereof 20 make an ounce, 12 ounces a pound, and 
fo upwards: «And upon thefe principles the firft ftandards 
were made; ‘which, being originally fo fixed by the crown, 
their fublequent regulations have been generally made by 
the king in parliament. » ‘t'hus, under king Richard FT. in 
his parliament holden at Weitminiter, A.D: 1197, it was 
ordained that there fHould be orily: one weight and one mea- 
fure throughout the kingdom, and that the cuftody of the 


affize, or ftandard of weights and meafures. fhould be com.» 


mitted ‘to certain perfons in every city and borough ;: from 
whence the ancient office/of the king’s aulnager feems to have 
been derived, whoie duty it was, for a certain feé, to mea? 
fure all cloths made for fale, till the office was abolifhed by 
the ftatute mith and 12th William IIT. ¢. 20. In‘king 
John’s time this ordinance’of king Richard was frequently 
difpenfed with for money ; which occafioned a provifion to be 
made for enforcing it, in the great charters of king John and’ 
his fon. Thefe original ftandards were called’ pondus regis, 
and menfura domini regis, and are'direéted by a variety of 
{ubfequent ftatutes to be kept in the exchequer chamber, by 
an officer called the clerk of the market, except the wine gal- 
lon, which is committed to the city of London, and kept in 
Guildhall. . tiny AY ADIs 

The Scotti/> ftandarde are diftributed’ among the oldeft 
boroughs. ‘Che elwand is kept at Edinburgh, the pint at’ 
Stirling, the pound at Janark, and the firlot at Linlith-’ 

ow. ieee 
Various ftatutes have been enacted for regulating arid en- 
forcing an uniformity of weights and meafures';'and by the’ 
articles of union, the Englith flandards are eftablifhed by law’ 
over all Great Britain. But the force of cuftom is fo ftrong, 
that-thefe ftatutes have been ill obferved,. The Scottith*® 
ftandards are ftill univerfally retained for many purpofes 3 
and likewife a variety of local weights and meafures are ufed | 
in particular places of both countries, which differ from the 
general ftandards of either. af tii Ge 

WELD, or Woip, in botany... See Resepa. 9 > + 

WELDING-xeat, in fmithery, a degree of heat given 
to iron, &c. fufficient to make the furfaces of two pieces ins’ 
corporate upon being beaten together with a hammer. 

WANMANNIA, in botany: A genus of plants of the 
clafs offandria; order monogynia, and arranged in the natural 
claffification with thofe plants the order of which ‘is’ doubt- 
fal)’ The calyx is four-leaved, the corolla has four petals, 
and the capfule is bilocular ‘and .biroftrated. | There are 
four fpecies; none of which are natives of Britain. ; 

WELL, a hole under ground, ufually of a cylindrical fi- 
gure, and walled with {tone and mortar: its ufe is to colle& 
the water of the ftrata around it. 

Wet, an apartment formed in the middle of a fhip’s 
hold to inclofe the pumps, from the bottom to the lower 
deck. It is ‘ufed as a barrier to preferve thofe machines 
from being damaged by the fri€tion or compreffion of the 
materials contained in the hold, and particularly to prevent 
the entrance of ballaft, &c. by which the tubes would pre- 
fently be choked, and the pumps rendered incapable of 
fervice. By means of this inclofure, the artificers may 
likewife ‘more readily defcend into the hold, in order to ex- 

amine - 


@ 
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amine the flate of the pumps, and repair them as occafion 
requires. : 

Wesx1-room of a Boat, the place in the bottom where the 
water lies, between the ceiling and the platform of the 
ftern-theets, whence it is thrown out into the fea with 
a {coop. 

Burning-Wezz. See Burwine-Springs. 

Wart of a Fifhing-veffel, an apartment in the middle of 
the hold, which’ is entirely detached from the reft, being 
lined with lead on every fide, and having the bottom there- 
of penetrated with a competent number of {mall holes, paf- 


fing alfo through the fhip’s floor; fo that the falt-water run-_ 


ning into the well is always kept as frefh as that in the fea, 
and yet prevented from communicating itfelf to the other 
parts of the hold. 

Wezt-hole, in building, is the hole left in a floor for th 
ftairs to come up through. 

WELLS, a city of Somerfetfhire, and fee of a bifhop ; 
the bifhep of Bath being alfo that of Wells:—It is fuppo- 
fed to take its name from the many fprings and wells that 
are near it. It is not very, large; but is adorned with 
handfome buildings, both public and private. Its cathedral 
is.a very beautiful fru@ture, adorned with images and car- 
ved ftone-work. ‘The bifhop’s palace joins to the cathedral; 
and on the other fide are the houfes for the prebendaries. 
In the market-place is a fine market-houfe, fupported by 
pulars- It is governed by a mayor, and fends two members 
to parliament. The chief manufaéture is knit hofe. W. 
Long. 2. 37. N. Lat. 51. #2. | 

WEN, a tumor or excrefcence arifing on different parts 
of the body, and containing a cyftus or bag filled with fome 
peculiar kind of matter. See Nzvus. 

WEREGILD, the price of Aomicide; paid partly to 
the king for the lofs of a fubje&t, partly to the lord whofe 
vaffal he was, and partly to the next of kin of the perfon 
flain, 

WERST, Wursz, or Verft, 2 Ruffian meafure equal to 
3500 Englith feet. A degree of a great circle of the earth 
contains about 104 werfts and a half. 

WERTURIAN or Uratian Mountains, a famous 
chain of mountains forming part of the boundary of Afia. 
It begins diftin€&tly (for it may be traced interruptedly far- 
ther fouth ) near the town of Kungur, in the government of 
Kafan, in latitude 57. 20.3 runs north, and ends oppofite to 
the Waygatz ftrait, and rifes again in the ifle of Nova 
Zemja. The Ruffians alfo call this range Semennoi Poias, 
or, the girdle of the world; from a fuppofition that it encir- 
cled the univerfe, Thefe were the: Riphet montes': Pars 
mundi damnata a natura rerum, et denfa merfa caligine §; of 
which only the fouthern part was known to thevancients, 
and that fo little as to give rife to numberlefs fables. Be- 
yond thefe were placed the happy /yperborei, a fiGtion moft 
beautitully related by Pomponius Mela. Moderns have not 
been behind-hand in exaggerating feveral circumftances rela- 
tive to thefe noted hills. Yi{brand Ides, who croffed them 
in his embafly to China, aflerts that they are: 5000 toiles or 
fathoms high; others, that they are covered with eternal 
{now. ‘The laft may be true in their. more morthern-parts ; 
but in the ufual paflages over them, they ate free from it. 
three or four months. 

The heights of part of this chain have been taken by M. 
LV Abbé d’Auterocheé ; who, with many affurances of his ac- 
curacy, fays, that the, height of the mountain Kyria near 
Solikamfkaia, in latitude 60°, does not. exceed 471 toifes 
from the level of the fea, or 286 from the ground on which 
it ftands. , But,, according .to..M. «Gmelin, the ‘mountain 
Pauda is much higher, being 75/2 toifes above the’ fea. 
From Peterfburg to this chain, is a.vaft plain, mixed swith 
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certain elevations or platforms, like iflands in the midi of Wefley. 
The ealtern fide defcends gradually to a great “7 


an ocean. 
diftance into the wooded and morafly Siberia, which forms 
an immente inclined plane to the Iey Sea. This is evident 
from all the great rivers taking their rife on that fide, fome 
at the amazing diflance of latitude 46° ; and, after a courfe 
of above 247 degrees, falling into the Frozen Ocean, in la- 
titude 73. 30. ‘The Yaik alone, which rifes near the fou- 
thern part of the eaflern fide, takes a fouthern direGtion, 
and drops into the Cafpian Sea. The Dwina, the Peczora, 
and a few other rivers in European Kuffia, fhew the jncli- 
ned plane of that part. All of them run to the Northera 
Sea; but their courfe is comparatively fhort.. Another in- 
clination dire&ts the Dnieper and the Don into the Euxine, 
and the vaft Wolga into the Cafpian Sea. 

WESLEY (John), one of the moft extraordinary cha- 
racters that ever exifted; whether we confider him as a va- 
rious and voluminous writer, a zealous and indefatigable 


_ preacher, or the feunder of the moft numerous fe in the 


Chriftian world; was the fon of the Reverend Samuel Wei- 
ley, reCtor of Epworth in the ifle of Axholme in Lincoln- 
fhire, and was born in that village in the year 1703. His 
very infancy was diftinguifhed by an extraordinary incident. . 
The parfonage-houfe at Epworth was burnt to the ground, 
and the flames had fpread with fuch rapidity, that few things 
of value could be faved. His mother, in a letter to her fon. 
Samuel Wefley, then on the foundation at Weftminfter 
{chool, thanks God that no lives were loft, although for 
fome time they gave up Poor Facky, as fhe exprefies her. 
felf ; for his father had twice attempted to refcue the child, 
but was beaten back by the flames. Finding all his efforts 
ineffe@tual, he refigned him to Divine Providence: But 
parental tendernefs prevailed over human fears, and Mr 
Wefley once. more attempted to fave his child. By fome 
means equally unexpe€ted and unaccountable, the boy got 
round to a window in the front of the houfe, and was taken 
out, by one man’s leaping on the fheulders of another, and 
thus getting within his reach. Immediately on his refcue 
from this very perilous fituation the roof fell in. -This ex- 
traordinary efcape explains a certain device, in a print of 
Mr John Wefley, engraved by Vertue, in the year 117455 
from a painting by Williams. It reprefents a houfe in 
flames, with this motto from the prophet, ‘¢ Is. he not a 
brand plucked out of the burning?” Many have fuppofed 
this device to be merely erblematical of his fpiritual delive- 
rance; but from this circumftance it is apparent that it has 
a primary as well as a fecondary meaning ; it is real as well 
as allufive. This fire happened when Mr Wefley was about 
fix years old. ; 

In the year 1713 he was entered a fcholar at the charter. 
houfe in London, where he continued feven years under the 
tuition of the celebrated Dr Walker, and of the Reverend 
Andrew Tooke author of The Pantheon. Being elected 
tq Lincoln college, Oxford, he became a fellow of that col- 
lege about: the year £725, took the degree of Mafter of Arts 
in 1726, and was joint tutor with the Reverend Dr Hutchins 
the wetior. He difeovered very early an elegant turn for 
poetry: Some of his gayer poetical effufiors are proofs of 
a lively faney and a fine claffical tafle; and fome tranflations 
from the Latin: poets, while at college, are allowed to have 
preat merit. He had early'a ftrong impreffion, like Count 
Zinzendorf, of his defignation’ to fome extraordinary work. 
‘This impreffion received additional force from fome domettic 
incidents 3 all which his aGtive fancy turned to his;own ac- 
count. His wonderful prefervation, already noticed, natu- 
rally tended to cherifh the idea of his being defigned by Pro- 
videtice to accomplifh fome purpofe or other, that was out 

-of the ordinary courfe of human events. "The late Reverend — 
50 Samuel 


Wefley. 
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Samuel Badeéck, in a letter inferted in the Bibliotheca To- 


Kay" nosrraphica Britannica, N? XX. fays, There were fome 


ftrange phenomena perceived at the parfonage at Epworth, 
and fome uncommon noifes; heard, there from time to time, 
which he was very curious in examining into, and very par- 
ticular in relating. I have little doubt that he conhidered 
himfelf the chiet object of this wonderful vifitation, | 1n- 
deed his father’s credulity was in fome degree affected by its 
fince he colleGted all the evidences that tended to confirm 
the ftory, arranged them with {crupulous exa€tnels, ina ma- 
nufcript confifting of feveral fheets, and which is ftill in be- 
ing. I know not what became of the ghoft of Epworth ; 
unlefs, confidered as the prelude to the noife Mr John Wei: 
ley made on a more ample fiage, it ceafed to {peak when 


he began to aét.” 
“ ‘The dawn of Mr Wefley’s public miffion (continues 


~ Mr Badcock) was clouded with myfticifm ; that {pecies of 


it which affects filence and: folitude ; a certain inexplicable 
introverfion of the mind, which abftraCts the paffions from 
all fenfible objects; and, as the French Quietitts exprefs it, 
perfects itfelf by an abforption of the will and intelle&, and 
all the faculties, iato the Deity.” In this palpable obfcure 
the excellent Fenelon led himfelf when he forfeok the fhades 
of Pindus, to wander in queft of pure love with Madam 
Guyon! Mr Wefley purfued for a while the fame ignis 
fatuas with Mr William Law and the Ghoft of De Renty. 
A-itate, however, fo torpid and ignoble, ill-fuited the active 
genius of this fingular man. His elaftic mind zained ftrength 
by compreffion ; thence burfting glorious, he pafled (as he 
himfelf fomewhere fays) ‘¢ the immenfe chafm, upborne on 
an eagle’s wings.” 

The reading of the writings of this Mr William Law; 
the celebrated author of Chriftian PerfeCtion, and of A Se- 
rious Addrefs to the Chriftian World, contributed moreo- 
ver, to lead Mr John Wefley and his brother Charles, with 
a few of their young fellow-ftudents, into a more than'com- 
mon ftri@tnefs of religious. life. ‘They received the facra- 
ment of the Lord’s Supper every week ; obferved all the 
fafts of the church; vifited the prifons; rofe at four in the 
morning ; and refrained from all amufements. From the 
exaét method in which they difpofed of every hour, they 
acquired the appellatiqn of Methodifts ;. by which their fol- 
lowers have been ever fince diftinguifhed. 

But a more particular account of the origin of this fect, 
we fhall give froma celebrated publication. .“ The Metho- 
difls ({ays: the editor of this work) form a very confiderable 
clals, principally of the lower people in this country. They 
fprung up about fifty years ago at Oxford, and were foon 
divided into two. parties; the one under the dire€tion of Mr 
George Whitfield, and the other under that of two brothers, 
John and Charles Welley. Thefe leaders, and, if we ex- 
cept Mr William Law, founders of the Methodilts, were 
educated at Oxford, received epifcopal ordination, and. al- 
ways profefled themfelves advocates for the articles and li- 
turgy of the eftablifhed church; though they more com- 
monly praétifed the diffenting mode of worfhip. But con- 
ceiving a defign of forming feparate communities, fuperior 
in fanctity and perfeétion to all other Chriftian churches; 
and impreffed to a very confiderable degree by a zeal of an 
extravagant and enthufiaftic kind, they became itinerant 
preachers ;, and, being excluded from molt of our churches, 
exercifed their miniftry in private houfes, fields, &c. not only 
in Great Britain and Ireland, but alfo in America; thus 
colle@ing a very confiderable number of hearers and profe- 
lytes, both among the members of the eftablifhed church 
and the diffenters. Ihe theological fyftem of Mr Whit. 
field and his followers is Calviniftic ;-that of Mr Wefley and 
his difciples Arminian ; and the latter maintains the pofli. 
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bility of attaining finlefs perfeftion in the prefent flate 
The fubordinate teachers of both thefe claffes of Methodifta 
are generally men of no liberal education; and they pretend. — 
to derive their minifterial abilities from {pecial communicas 
tions of the fpirit. “Che Methodilts of both parties, like 
other enthuliafts, make true religion to confit principal 1m 
cettain affections and inward feelings which it is ‘tipoflible 
to explain ; but which, when analyfed, feem to be mecha 
nical in their {pring and operation; and they generally main- 
tain, that Chriftians, will be moft likely to fucceed in the: 
purfuit of truth, not by the dictates of reafon, or the aids 
of learning, but by laying their minds open to the direétion 
and influence of divine illumination ; and their condu& hag 
been directed by impulfes.’? 

Our readers will judge for themfelves, according to their 
various modes of education, and to the dalfoxonir: lizhts in 
which they may refpectively view the doétrines of our coms 


‘mon Chriftianity, whether this reprefentation of the orivin 


of the, Methodifts, and of their diftinguifhing tenets, be ac- 
curate and juft.—-Not prefuming to fit in judgment on the 
religious opinions of any man, we fhall only obferve, that 
an appellation originally given in reproach, has been gloried 
in ever fince by thofe who have diftinguifhed themfelves as 
the followers either of Mr Whitfield or of Mr Wefley 

“¢ After the way called Methodi/m, fo worthip they the God 
of their fathers.” But the ridicule and contempt which 
the fingularity of their condué produced, both John and 
Charles Wefley were well qualified to bear. They were 
not to be intimidated by danger, actuated by intereft, or 


deterred by difgrace. 


Phe boundaries of this ifland were foon deemed by Mr 
Wefley too confined for a zeal which difplayed the piety of 
an apoftle ; and of an intrepidity to which few miffionaries 
had been fuperior. In 1735 he embarked for Georgia, one 
of our colonies, which was at that time in a ftate of poltti- 
cal infancy; and the great obje& of this voyage was to 
preach the gofpel to the Indian nations in the vicinity of 
that province, He returned to England in 1737. Of his: 
{piritual labours, both. in this country and in America, he 
himfelf has. given a very copions account, in a foes of 
Journals, printed at different periods. Thefe journals drew 
upon our laborious preacher and his coadjutors fome fevere 
anitnadverfions from two right reverend prelates; Dr George 
Lavington bifhop of Exeter, and Dr William Warburton bi« 
fhop of Gloucefter.. The former publifhed, in three parts. 
The Enthufiafm of the Methodifts and Papifts compared ‘ 
the third part of this performance containing a perfonak 
charge of immoral conduét.. Mr Wefley, in his vindica- 
tion, publifhed a letter to: his Lordthip, which. produced: a 
reply trom the latter. 

Bifhop Warburton’s attack is contained: in his celebrated: 
treatife, entitled The Dofrine of Grace: or, The Office 
and Operations of the Holy Spirit vindicated frem the In-. 
fults of Infidelity, and the Abufes of Fanaticifm: conclue. 
ding with fome thoughts, humbly offered to the confidera- 
tion of the Eftablithed Clergy, with regard to the Right 
Method of defending Religion againit the Attacks of ei« 
ther Party; 2 vols, {mall 8vo, 1762.. There is much acute: 


xeafoning, and much poignant and fprightly wit, in his: 


Doétrine of Grace ; but there is too much levity in it for a: 
grave bifhop, and too much abufe for a candid Chriftian,. 
On this oceafion, Mr Wefley publithed a letter to the bie 
fhop, in which, with great temper and. moderation, as well 
as with great ingenuity and addrefs, he endeavoured to: 
fhelter himfelf from his Lordfhip’s attacks; not only under 
the authority of the Holy Scriptures, but of the church it. 
felf, as by law elftablifhed. 
On his return from Georgia, Mr Welfley paid a vifit to 
Count 
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Count Zinzendorf, the celebrated founder of the fe& of Eton {chools, and from thence was placed in Chrift-church Wet, 
Moravians, or Hernhutters, at Hernuth in Upper Lufatia. college, Oxford. His ftudious and ferious turn inclined big ui : 
In the following year he appeared again in England, and him to take orders; but lord Cobham, his uncle, diverted , bee 


ab 


» to increale. 


with his brother Charles, at the head of the Methodifts. 
He preached his firlt field-fermon at Briftol, on the 2d of 
April 1738, from which time his difciples have continued 
e. In 1741, a ferious altercation took place be- 
tween him and Mr Whitfield. In 1744, attempting to 
preach at an inn at Taunton, he was regularly filenced by 
the magiftrates. Although he chiefly refitled for the’ re- 
mainder of his life in the metropolis, he occafionally travel- 
led through every part of Great Britain and- Ireland, elta- 
blithing congregations in each kingdom. In 1750 he-mar- 
ried a lady, frem whom he was afterwards feparated. By 
this lady, who died in 1781, he had no children. 
We have already mentioned Mr Wefley as a very various 
and voluminous writer. Divinity, both devotional and con- 


. troverfial, biography, hiftory, philofophy, politics, and poe- 


try, were all, at different times, the fubjeéts of his pen: and, 
whatever opinion may be entertained of his theological {fen- 
timents, it is impoffible to deny him the merit of having 
done very extenlive good among the lower clafles of people. 
He certainly poffefled great abilities, and a fluency which 
was well accommodated to his hearers, and highly accept- 
able to them. He had been gradually declining for three 
years before his death ; yet he fill rofe at four in the morn- 
ing, and preached, and travelled, and wrote as ufval. He 
preached at Leatherhead, in Surrey, on the Wednefday be- 
fore that event. On the Friday following, appeared the 
firft fymptems of his approaching diffolution. ‘The four 
fucceeding days he {pent in praifing God; and he left this 
{cene, in which his labour$ had been fo extenfive and fo 
ufeful, at a quarter before ten in the morning of the 2d of 
March 1791, in the 88th year of his age. His remains, 
after lying in a kind of flate at his chapel in the city-road, 
dreffed in the facerdotal robes which he ufually wore, and 
on his head the old clerical cap, a bible in ohe hand, and a 
white handkerchief in the other, were, agreeably to his own 
dire@tions, and after the manner of ihe interment of the late 
Mr Whitfield, depofited in the cemetry behind his chapel, 
on the morning of the oth March, amid an innumerable 
concourfe of his friends and admirers; many of whom ap- 
peared in deep mourning on the occafion, One fingularity 
was obfervable in the funeral fervice. Inftead of, “© We 
give thee hearty thanks, for that it hath pleafed thee to de- 
liver this our brother ;’? it was read “‘ our father.” A fer- 
mon, previoufly to the funeral, had been preached by Dr 
"Thomas Whitehead, one of the phyiicians to the London 
hofpital ; and on the 13th the different chapels of his per- 
fuafign in London wete hung with black, 
It has been juftly obferved of Mr Wefley, that his labours 
were principally devoted to thofe who had no inftru@tor ; 
to the highways and hedges; to the miners in Cornwall, 
and the coalliers in Kingiwood. ‘I'hefe unhappy creatures 
married and buried among themfelves, and o‘ten' committed 
murders with impunity, before the Methodilts {prung. up. 
By the humane and aétive.endeavours of Mr Wefley and 
his brother Charles, a fenfe of decency, morals, and religion, 
was introduced into the loweft claffes of mankind ;. the ig- 
norant were inftruGted, the wretched relieved, and the 
abandoned reclaimed, His perfonal influence was greater, 
perhaps, than that of any other private gentleman in any 
country.— But the limits of this article will not permit us 
to expatiate further on the character of this extraordinary 
man. PF Ray is 
WEST (Gilbert), was the fon of Dr Weft, prebendary 
ef Winchefier, and chaplain to king, George I. but at.12 
years of age loft his father. He ftudied at Winchelter and 


him from that purfuit, and gave him a cornetcy in his own 
regiment. This profeffion he foon quitted, on account of 
an opening of another nature, which prefented him with a 
flattering profpect of advancement in life.’ A number of - 
young gentlemen were to be elected from the univerlities, 
and, at the expence of the government, were to be taught 
foreign languages; and then fent to the fecretaries office, to 
be initiated into bufinefs, and trained there for public fer- 
vices, as envoys, ambafladors, &c. Mr Gilbert Welt was 
one of the few pitched upon; and on his firft introduétion 
into that office, lerd Townfend, fecretary of ftate, treated 
him with fingular marks of regard, and the ftrongeft incli- 
nations to ferve him were teftified from all quarters. But 
his uncle lord Cobham’s ftrong oppofition to the meafures 
of the government, rendered thefe advantages entirely fruit- 
lefs; and the minifters heneftly told Mr Weft, that he mutt 
not expect them to diftinguifh his merit, as any favours cone - 
ferred upon him would be imputed as done to his uncle lord 
Cobham. Mr Weft now left that office, and all his views 
ef making his fortune ; and entering into marriage, retired 
to Wickham in Kent, where he lived in great domettic 
eomfort and tranquil happinefs. He was there vilited by 
his valuable friends, who held the moft delightful converfe ° 
of wit, humour, and learning, fupported upon the principles 
of virtue, found reafoning, and folid friendfhip, which ren- 
dered the whole cheerful, animating, and inftru¢tive. Mr 
William Pitt, who was one of thofe. that compofed this 
happy fociety, becoming paymafter, appointed Mr Weft 
trealurer to Chelfea-hofpital ; and he obtained a feat at the 
council-board, in confequence of a friendfhip contraéted at 
{chool with one of the duke of Devonfhire’s fons, who pro- 
cured of his grace his being nominated one of the clerks ex- 
traordinary of that office. ‘Towards the latter part of Mr 
Weit’s life, he wholly applied himfelf to the ftudy of the 
Scriptures; being extremely anxious to try his utmoft en- 
deavours to reconcile the feeming inconfiftencies which gave 
the enemies to revealed religion a handle to doubt and dif- 
credit their authenticity. His obfervations on the refurrec- 
tion, which, it has been faid, were_written to confirm the 
wavering faith of his great friends Pitt and Lyttleton, bear 
ample teftimony to his reafoning powers and the fincerity 


of his religion; while his tranflations of Pindar fhow him to 


have been an eminent Greek fcholar, and very confiderable 
poet. He had a mind replete with virtue, and was an ho- 
nour to his country ; but died at 50 years of age. 

West, one of the qardinal points of the horizon, dia-- 
metrically oppofite to the eaft; and {tri€tly defined the in- 
terfeGtion of the prime vertical with the horizon on that 
fide the fun fets in. 

WESTMINSTER, a city which forms,the weft part 
of the capital of Britain, but has a government diftin& 
from the reft. This city had its name from the fituation 
of its abbey, anciently called a minfler, in refpeét of that of 
St Paul. ‘That part properly called the city of Weftmin- 
fter, comprehending the parifhes of St John and St Mar- 
garet, was once an ifland formed by the Thames, called 
Thorney ifland, from the thorns with which it was over-runs 
and the abbey that {tood in it, Thorney-abbey. The liber- 
ties of Weltminfter contain the {everal parifbes.of St Mar- 
tin in the Fields, St James’s, St Anne, St Paul, Covent- 
garden, St Mary le Strand, St Clement, Danes, St George, - 
Hanover Square, and ‘the precinét of the Savoy, .'The go=) 
vernment, beth of the city and liberties, is under the ju- 
ri{di@tion of the dean and chapter of Weitminfter, in civil, 
as well as gcclefiaftical affairs; and their authority extends) 
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land, 


Weltphalia.;  rifdi€tion of the bifhop of London and the archbifhop of 
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and in fome téwns of Effex, that are exempted from the 


Canterbury ; but the management of the civil part has, ever 
fince the Reformation, been in the hands of laymen, elected 
from time to time, and confirmed by the dean and chapter. 
‘The chief of thefe laymen are the high-fteward, the de- 
puty-fteward, and the high-bailiff, who hold their offices 
tor life. here are alfo 16 burgeffes and their affiftants, 


out of which are ele€ted two head-burgeffes, one for the 


eity, and the other for the liberties. - Another officer is 
the hiph-conftable, who has all the other conftables under 
his direGtion. a 
WESTMORELAND, a county Of England, bounded 
on the north and north-weft by Cumberland; on the fouth 
and fouth-eaft by Yorkfhire ; and’on the fouth and fouth- 
weft by Lancafbire. Its extent from north eaft to’ fouth, 
36 49 miles, and its breadth from the ealt projeQion to that 
in the weft, 42. It is generally divided into the baronies 
ef Kendal and Weitmoreland: the former is very moun- 
tainous, but the latter is a large champaign country, Thefe 
are the only princinal divifions of this county, which con- 
tains § market-towns and 26 parifhes: It lies partly in the 
diocefe of Chefter, and partly in that of Carlifle:"he earl of 
Thanet is hereditary theriff of the county, which fends only 
four members to parliament. ‘The air‘is clear, fharp, and fa- 
lubrious, the natives being feldom troubled with difeafes, and 
generally living to old age. ‘The foil is various; that~on the 
mountains is very barren, while that in the valleys is fertile, 
producing good corn and grafs, efpecially in the meadows near 
the rivers. Inthe hilly parts on the weftern borders it is ge- 
nerally believed there are vaft quantities of copper ore, and 


' veins of gold; fome mines of copper are worked, but moft 


ef the ore hes fo deep that it will not anfwer the expence. 
‘This county yields the fineft flate, and abundance of excel. 
Tent hams are cured here. The principal rivers are, the 
Eden, the Lone,’and the Ken. It has alfo feveral fine 
lakes, the principal of which is Winander Mere, or Win- 
dermere Water. In the foreft of Martindale, to the fouth 
of Ulls-water,. the breed of red deer ftill exifts in a wild 
ftate.— Appleby is the county town. 

WESTPHALIA, a duchy of Germany, bounded to 
the eaft by the bifhopric of Paderborn, and the territories 
of Waldeck and Hefle; to the fouth by the counties of 
Witgenftein and Naffau, and the duchy of Berg; to the 
north by the bifhopric of Munfter and the-county of Lippe. 
It is about 40 miles in length and 30 in breadth. The 
lower part of it is very fruitful, yielding plenty of corn and 
cattle, and fome falt-{prings, ‘I'he higher affords iron-ore, 
¢alamine, lead, copper, fome filver and gold, fine woods, 
cattle, game, fifh, with a little corn. The rivers, that 
either pafs through the duchy-or along its borders, are the 
Rahr, the Lenne, the Bizge, the Dimel, and the Lippe. 
‘There are 28 towns in it, befides boroughs and cloifters. 
‘The provincial diets are held at Arenfberg. In the year 


' £180, the emperor Fred. I. made a donation of this duchy 


to the atchbifhopric of Cologne, which was confirmed by fue- 
eeeding emperors; and in 1638, the laft duke of Arenfberg 
ceded to it alfe the county of Arenfberg. The duchy is 
governed at prefent by a bailiff, under the archbifhop, -and 
is divided into the Hellwege, the Haarftrank, and the Sur- 
fand ; or otherwife into the Ruden, the Werl, ‘the Bilftein, 
and the Brilon quarters. 

. Westpwatra, one of the circles of Germany, anciently 


the people inhabiting between ‘the Wefer and the Rhine, | 


were called Wefiphalians ; and hence that traét got the name 
of Wefiphalia : but the circle of that name is of a larger ex-! 
tent, being furrounded by the circle of Burgundy, or the 
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Weftmore. to the precin& of St Martin le Grand, by Newgate-ftreet, 
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Auftrian Netherlands, the United Hrovinces, and the North 
Sea, with the circles of the-Upper and Lower Rhine, and 
compriling a great many different ftates, 

The fummoning princes and direGtors of the -circle of 
Weltphalia, are the bifhops of Muntter, alternately with the 
electors of Brandenburg and Palatine, as dukes of Cleve and 
Juliers. ‘The archives belonging toit were before the prefent 
war (1797) kept at Dufleldorp. Its enota of men and money 
is fomewhat more than the ninth part of the whole fum grant. 
ed by the empire. With refpeét to religion, it is partly Prote- 
fiant and partly Catholic ; but the Proteftants predominate, 
and are, at leaft the greater part of them, Calvinifts. 'The air 
of this country is not reckoned very wholefome, and towards 
the north is extremely cold in winter. ‘The foil in general 
is martfhy and barren; yet there is fome good corn and 
pafture land: but the fruit is chiefly uled. to feed hogs ; 
and hence it 1s that their bacon and hams are fo much vae 
lued and admired. 

WET coucn, coming heapy aterm uled by the maltiters 
for one of the principal articles of malt-making. See Brew- 
ING; n° 4. f 

WEPSTEIN (John James), a very lecrned German 
divine, born at Bail in1693. On his admiffion to the mi- 
nillry, he maintained’ a thelis De wariis Novi deftamenti Lec 
tionibus ; in which he fhowed that the great variety of read- 
ings of the New Teftament afford no aryument azainit theau- 
thenticity of the text. He had made thele various readings 
the object of his attention ; and travelled into foreign coun. 
tries to examine all the M3S. he could come at. In 1730, 
he publithed Prolegomena ad Novi Teflamenti Graci editionem 
accuratiffimam, Sc. Some divines, dreading his unfettling 
the prefent text, procured a decree of the fenate of Bail 
againft his undertaking, and even got him prohibite? from 
officiating in the miniftry ; on which he went to Amfter- 
dam, wiiere the Remonttrants named him to fucceed the fas 
mous Le Clerc, then fuperannuated, as profeffor of philo- 
fophy and hiftory. At laft he publithed his edition of the 
New ‘l’eftament, in 2 vols folio, 1752; in which he left the 
text as he found it, placing the various readings, with a 
critical commentary, underneath ; fubjoining two epiftles “of 
Clemens Romanus, till then unknown to the learned, but 
difcovered by him in a Syriac MS. of the New Teftament. 
He alfo publifhed fome {mall works; and is {aid to have been 
not only an univerial fcholar, but to have abounded in good: 
and amiable qualities. He died at Amfterdam in 1754. 

WETTERAVIA, the fouthern divifioa of the Land- 
gravate of Hefle in Germany, lying along the northern bank 
of the river Maine, comprehending the counties of Hanau 
and Naflau. 

“WEXFORD, a county of Ireland, in the provinge of 
Manfter, 38 miles in length, and 24 in breadth; bounded. 
on the north by Wicklow, on the eaft by St George’s 
Channel, on the fouth by the Atlantic Ocean, on the welt 
by Waterford and Kilkenny, and on the north by Cather- 
lough. '* It contains 109 parifhes, and fends 18 members to. 
parliament. It is a fruitful country in corn and grafs; and: 
the principal ‘town is of the fame name. 

Wexroro, a fea-port of Ireland, capital of a county of 
the fame name.: Jt was‘ once reckoned. the chief city in 
Ireland, being the firft colony of the Englifh, and is ftill a 
large handiome town, with a very commodioas harbour at 
the mouth of the’ river Slana, on a bay of St George’s 
Channel; 63 miles fouth of Dublin. W. Long. 6. 3. N: 
Lat. 9235182 1 pt 

WHALE, in ichthyology.. See Barzna and Puys 
SETER. : : 

Wuate, in aftronomy, one of the conttellations. See 
Asgrronomy, n° 406, 
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Wiart-Bone. See Bare#na, n° 2. 

Wuaisz-Fifbery. See Fishery. 

WHARF, a fpace on the banks of a haven, creck, or 
hithe, provided for the convenient loading and unloading 
of veflels, 

WHARTON (Philip duke of), a nobleman of the 
moft brilliant parts, but of the moft whiimfical, extravagant, 
and inconfiftent turn of mind, was educated by his father’s 
exprefs order at home.- He very early married a young 
lady, the daughter of major.general Holmes, which difap- 
pointed his father’s views of diipoling of him in fuch a 
marriage as would have been a confiderable addition to 
the fortune and grandeut of hie illaftrious family ; yet that 
amiable lady deferved infimtely more felicity than fhe met 
with by this alliance. “This precipitate marriage is thought 
to have haftened thie death of his father; after which the 
duke, being free from paternal reftraints, plunged into thofe 
exceflés which rendered him, as Pope exprefles it, 
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«« A tyrant to the wife his heart approv’d ; 
‘© A rebel to the very king he loy’d.” 


In the beginning of the year 1716, he began his travels ; 
and as he was defigned to be inftruéted in the trigteft Whig 
principles, Geneva was thought a proper place for his refi- 
dence. He firft paffed through Holland, and vifited fe- 
veral courts of Germany; and being arrived at Geneva, 
conceived fuch a ditguit againft his governor, that he left 
him, and fet but poft for Lyons, where he wrote a letter 
to the chevalier de St George, who then’ refided at Avig- 
non, and prefented him a very fine flout horfe; which the 
chevalier no fooner received than he feat a man of quality 
to him, who took him privately to his court, where he was 
entertained with the greateft marks of efteem, and had the 
title of duke of Northumberlarfd conferred upon him. He, 
however, remained there but one day, and then returned 
poft to Lyons, whence he fet out tor Paris. He like- 
wife paid a vifit to the confort of James II. who then re- 
fided at St Germains, to whom he alfo paid his court. 
During his ftay at Paris, his winning addrefs and abilities 
gained him the efteem and admiration of all the Britifh fub- 
jects of rank of both parties. - 

About the latter end of December 1716, he arrived in 
England, whence he foon after fet out for Ireland, where, 
thouch under age, he was allowed tH® honour. to take his 
feat in the houfe of peers, and immediately dittinguifhed 
him(elf, notwithflanding his former conduct, as a violent 
partizan for the miniftry ; in confequence of which zeal the 
king created him a duke. Heno fooner came of age than 
he was introduced to the houfe of lords in England with 
the fame blaze of reputation, In a little time he oppofed 
the court, and appeared one of the moft vigorous in de. 
fence of the bifhop-of Rochefter ; and foon after printed 
his thoughts twice a-week, in a paper called the Tzue Bri- 
ton, feveral thoufands of which were difperfed weekly. 

The duke’s boundlefs profufion had by this time fo bur- 
dened his eftate, that by a decree of Chancery it was vetted 
in the hands of truftees for the payment of his debts, al- 
lowing him a provifion of L. 1200 per annum for his fub- 
filtence. his being not fufficient to fupport his title with 
fuitable dignity, he went abroad and fhone to great advan- 
tage, with re{peét to his perfonal charatter, at the imperial 
court. From thence he made a tour to Spain: the Englith 
mminifter was alarmed at his arrival, fearing that his grace 
was received in the chara&er of an ambaffador: upon which 
the duke received a {ummons under the privy-feal to return 
home ; but inftead of obeying it, he endeavoured to inflame 
the Spanifh court agaipft that of Great Britain, for exer- 
cifing an a& Of power, as he calls it, within the jurifdic- 
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tion of his Catholic majefty, He then aéted openly in the Wharton. 
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fervice of the Pretender, and was received at his court with 
the greateft marks of tavour. 

While his grace was thus employed, his neglected duchefs 
died in England on the 14th of April 1726, without iffue. 
Soon after the duke fell violently in love with M. Oberne, 
one of the maids of henour to the queen of Spain, the 
daughter of an Irifh colonel, whofe fortune chiefly confilted 
in her perfonal accoimplifhments. All his friends, and par- 
ticularly the queen of Spain, oppofed the match ; but he 
falling into a lingering fever, occafioned by his difappoint- 
ment, the queen’ gave her confent, and they were foon after 
married. He then fpent fome time at Rome, where he ac- 


cepted of a blue garter, affumed the title of duke of Nor- 


thumberland, and for a while enjoyed the confidence of the 
exiled prince. Dut not always keeping withit® the bounds 
of Italian zravity, it became neceflary tor him to remove 
from hence ; when, going by. fea to Barcelona, he wrote 
a letter to the king of Spain, acquainting him that he 
would affift at the figge of Gibraltar as a volunteer. Seon 
after he wrote to the chevalier de St Georze, exprefliag a 
defire to vifit his court; but the chevalier advifed him to 
draw near to England. 

‘The duke feemed refolved to follow his advice; and fet- 
ting out with his duchefs, arrived in Paris in May 1728, 
whence he foon after proceeded to Rouen, where he took 


“up his re&dence ; and was io far from making any concef- 


fion to the government of England, that he did not vive 
himfelf the leaft trouble about his eftate, or any other con- 
cern there; though, on his arrival at Rouen, he had only 
about E..600 in his poffeffion, and a bill of indi€tment was 
preferred azainit him in England for hizh-treafon. Soon 
after the chevalier fent him L.2c00, which he fquandered 
away in a courfe of extravagance; when, to fave the char- 
ges of travelling by land, he went from Orleans to Nantz 
by water, and ftaid there till he got a remittance from 
Paris, which was fquandered almott 2s foon, as received. 
At Nantz he was joined by his ragged fervants, and from 
hence took fhipping with them for Bilboa, when the queen 
of Spain took the duchefs to attend her perfon. About 
the beginning of the year 1731, the duke, who commanded 
a regiment, was at Lerida, but declined fo faft that he 
could not move without affiftance ; yet when free from paim 
did not lofe his gaiety. He, however, received berieft from 
{ome mineral waters ia Catalonia; but foon after relapfed 
at a {mall villaze, where he was utterly deftitute of all the 
neceffaries of life, till fome charitable fathers of a Bernar- 
dine convent removed him to their houfe, and gave him alk 
the relief in their power. Under their hofpitable roof he 
Janguifhed a week, and then died, without one friend or 
acquaintance to clofe his eyes; and his funeral was per- 
formed in the fame manner in which the fathers inter thofe 
of their own fraternity. i 

Thus died Philip duke of Wharton, “ who, like Bucking- 
ham and Rochefter (fays Mr Walpele), comforted all the 
grave and dull, by throwing away the brighteft profufion of 
parts on witty fooleries, debaucheries, and {crapes, which mix 
graces with a great character, but never can compoie one. 

«* With attachment to no party, though with talents to 
govern any party, this lively man changed the free air of 
Weftminfter for the gloom of the. Efcurial, ‘the profpect 
of king George’s garter for the Pretender’s; and with in- 
difference to all religion, the frolic lord who had writ the - 
ballad on the archbifhop of Canterbury, died in the habit 
‘of a capuchin. It is difficult to give an account of the 
works of a man whofe hbrary was a tavern, and women of 
pleafure his mufes. A thoufand falies of his imagination 
may have been Joft, There are only two volumes in 8vo, 

called 
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paseo 
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called his Life and Writings. Thefe contain nothing of the 
latter, but 74 numbers of the 'I'rue Briton, and his {peech 
in defence of the bifhop of Rochetter. His other works 
are the ballads above mentioned; the Drinking Match at 
Eden-hall, in imitation of the Chevy-Chace, printed in a mif- 
cellany called Whartoniana ; and a parody of a fong {ung at 
the opera-houfe by Mrs Tofts. His lordthip allo began a 
play on the {tory of the queen of Scots.” 

WHEAT, in botany. See Triticum. 
of wheat, fee AcricutrureE, n° 122—126. 


For the culture 


The three principal kinds of bad wheat are, the blighted, . 


the /mutty, and the worm-eaten. Dlizhted wheat is that of 
which the flalk is a little twifed and rickety, the blade 
being of a bluifh green and curled up, the grain alio is 
green and tubercled: {mutty wheat appears as if great part 


of the ear had been burit, fome {mall parts only being free, . 


and, in particular, the ftem that rifes in the centre of the 
ear, round which the grain is ranged: worm-eaten or rot- 
ten wheat is corrupted without lofing much of its natural 
form, or external appearance; the hufk is filled with a 
grealy, black powder, that is infufferably fetid. It ap- 


Prize Dif- peared, from the expeviments.of M. Tillet, that there was 


fertation by 4 kind of inte@ious quality in all thofe kinds of wheat; fo 


the Acade- 


my of Bour. that if found wheat was {prinkled with the flour of fmutty 


dette, 


or rotten wheat, the crep produced would be rotten or 
imutty. It appeared alfo, that among the grain which was 
produced from ground manured with the ftraw of diftem- 
pered wheat, there was a much greater proportion of dif- 
tempered wheat than in that produced from ground manu- 
red with the ftraw of good wheat: the great fecret then 
was to deitroy the principle of this contagion in the wheat 
that was put into the ground; and M. Tillet found, as the 
refult of a great number of experiments, that if the grain, 
before it is fowed, be well moiftened with a folution of fea- 
falt, or nitre, in common water, none of the enfuing crop 
will be {mutty, or 6therwife defective, either in kind or 
quality ; not only fuppofing the grain that is fowed to be 
found, and the {oil to be good, but even fuppofing the grain 
to be ftrewed with the flour of {mutty wheat, and the ground 
manured with bad ftraw. 

The following receipt for preventing {mutty wheat was 
publifhed in 1769 by order of the Seciety for the Encou- 
ragement of Arts: they received it from Mr John Reynolds 
of Adifham in Kent. 

A tub is to be procured that has a hole at bottom, in 
which a {ftaff and tap-hofe is to be fixed over a whifp of 
flraw, to prevent any {mall pieces of lime pafling (as in the 
brewing way); this done, we put 70 gallons of water, then 
acorn bufhel heap-full of ftone-lime, unflaked, flirring it 
well till the whole is diffolved or: mixed, letting it fland 
about 30 hours, and then run it off inte another tub as 
clear as we can (as praétifed in beer): this generally pro- 
duces a hogfhead of good#ftrong lime-water; then add three 
pecks of falt, 42 pounds, which, with a little flirring, will 
foon diffolve ; thus we have a proper pickle for the purpofe 
of brining and liming our feed-wheat without any man- 
ner of obftacle, which is more than can be faid in doing it 
the common way, and greatly facilitates the drilling. 

Herein we fteep the wheat in a broad-bottomed bafket 
of about 24 inches diameter, and 20 inches deep (for large 
fowing, made on purpofe), running in the grain gradually 
in {mall quantities from 10 to 12 gallons up te 16 gallons, 
flirring the fame. What floats, we {kim off with a ftrainer, 
and is not to be fown: then draw up the bafket, to drain 


over the pickle, for a few minutes; all which may be per-’ 


formed within half an hour, fufficiently pickled ; and fo 
proceed as before. This done, the wheat will be fit for 
{owing in 24 hours, if required; but if defigned for dril- 


[ 846 ] 


Wwe 


ling, two hours pickled will be found beit ; and if prepared 
four or five days before-hand, in either cafe it makes no 
difference at all; but fhould the feed be clammy, and fick 
to the notches in the drill-box, more lime muit be added to 
the lime-water ; here the mafter muft ufe his difcretion, as 
the cafe requires; for fome lime has much-more drying or 
aftringeut qualities in it than others, If fea-water can be 
obtained conveniently, much lefs falt will fuffice, but fome 
will be found neceflary even, then, otherwife the light grains 
will not float, a thing of more confequence than is generally 
imagined, and it ought to be fkimmed off and thrown afide 
for poultry, &c. : 


WHEEL, in mechanics, a fimple machine, confifting of 


a rouné piece of wood, metal, or other matter, which ree 
volves on its axis. See Mrecuanics. 

Warrr-Carriages. See Mucuanics, Set. iv. 

Waret-Animal, See ANimaucuce, n° 16—23. 

Waser, Perfan. See Hyprosrarics. 

Weert, Potter’s, See Porrery. 

Wueex is alfothe name of a kind of punifhment to 
which great criminals are put in divers countries,” Ln fome, 
aflaffins, parricides, and robbers on the highway, are faid 
te be condemned to the wheel, when they are to have their 
bones firft broken with an iron bar on a {caffold, and then 
to be expofed, and left to expire on the circumference of a 
wheel. In Germany: they break their bones on the wheel 
itielf.— OF this cruel punifhment, it is not certain who was 
the inventor : it was frft ufed in Germany, and was, indeed, 
but rarely praCtifed anywhere elfe, till the time ef Francis I. 
of France; who, by an edi& of the year 1534, appointed 
it to be infli@ted_on robbers on the highway. 

WHEELER (Sir George), a learned traveller and di- 
vine, was the fon af colonel Wheeler of Charing in Kent, 
and was born in 1650 at Breda, where his parents as royal. 
its were then in exile. He trawelled through various parts 
of Greece and the Eaft in company with Dr James Spon 
of Lyons; and taking orders on his return, was inftalled a 
prebend of Durham, made vicar of Bafingftoke, and after. 
ward rector of Houghton le Spring. He publifhed an ac- 
count of his Travels in 1682 in folio; .and in i689, his 
Obfervations on ancient edifices of Churches yet remaining 
in the Eaft, compared with Eufebius: alfo the Proteftant 
Monaftery, or Chriftian Giconomics. He died in 19724. 

WHEELINGS, gin the military art, are different mo- 
tions made both by hérfe and foot, cither to the right and 
left, or to the right and left about. 

General Rules for Warezine.—The circle is divided into 
four equal points: thence, wheeling to the right or left, is 
only a quarter of the circle ; wheeling to the right or left 
about is one half of the circle. 

When you wheel to the right, you are to clofe to the 
right, fo near as to touch your right-hand man, but with- 
out prefling him ; and to look to the left, in order to bring 
the rank about even. 

When you wheel to the left, you are to clofe to the left, 
and look to the right as above direéted. This rule will 
ferve for all the wheeling by xanks; as when a battalion is 
marching by fubdivifions with their ranks open, then each 
rank wheels diitin@ly by itfelf, when it comes to the ground 

-on which the ranks before it wheeled, but not before. 

In wheeling, the men are to take particular care neither 
to open nor clofe their ranks, and te carry their arms well. 

In wheeling, the motion of each man is quicker or flower, 
according to the diftance he is from the right or the left: 
thus, when you wheel to the right, each man moves quicker 
than his right-hand man; and wheeling to the left, each 
man moves quicker than his left-hand man; the circle that 
every man wheels being larger, according to the diftance he 
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Whelk is from the hand he wheels to; as may be feen by deferi- 

\\ bing feveral circles within one another, at two feet diftance 
hidah. from eash, which is nearly the {pace every man is fuppofed 


to take up. 
WHELK, in zoology. See Buccinum. — - 
WHELLP, the young of a dog, fox, lion, or any wild 
beat. ' 


Wue ps, ina fhip, the feaman’s term for thofe brackets 


which are fet up on the capftan clofe under the bars; they | 


give the fweep to it, and are fo contrived that the cable 
winding about them may not furge fo much as it might 
otherwife do if the body of the capfian were quite round 
and fmooth. > 

WHETSTONE, a ftone which ferves for the whetting 
of knives and other tools upon. 

WHEY, the ferum or watery part of milk. 

WHIDAH, a kingdom of Africa, on the coat of Gui- 
nea, and to the weit of the Gold Coalt; extending about 
10 miles along the fea. Lt is a populous country, well fur- 
nifhed with large villages ; and there are fo many fmall ones, 
that they are not above a mufket-fhot from each other.— 
‘The houfes are fmall, round at the top, and encompaf- 
fed with mud walls or hedges, toyether with a great num- 
ber of all forts of beantiful and lofty trees, which afford the 
moft beautiful profpe& in the world, infomuch that thofe 
that have been here reprefent it as a perfect paradife. The 
fields are always green, and they cultivate beans, potatoes, 


and fruits; nor will the negroes here Ict a foot of ground_ 


remain uncultivated. They fow again the very next day 
after they have reaped. The inhabitants are greatly civili- 
zed, very refpe€tful to cach other, e{pecially to their fupe- 
riors, and very induftrious. The women brew the beer, 
drefs the vi€tuals, and fell all forts of commodities at the 
market. Thofe that are rich employ their wives and flaves 
in tilling the land, and they carry on a confiderable trade 
with the produét, as well as in flaves ; for fome of them are 
able to deliver 1000 of the latter every month. The chief 
‘men have generally 40 or 50 wives, the principal cap- 
tains 300 or 400, and the king 4000 er 5000. ‘They are 
extremely jealous, and, on the leaft fufpicion, will fell them 
to the Etiropeans for flaves. If any one happen to touch 
one of the king’s wives accidentally, he is doomed to per- 
petual flavery. It is no wonder then that the women are 
not fond of being the king’s wives; and fome ef them will 
prefer a {peedy death to fuch a miferable life.  'I'hey have 
no diftinGtion of hours, days, weeks, months, or years. The 
rite of circumcifion is ufed here, but they are net able to 
tell why they ufe it, nor whence it is derived. ‘They are 
fuch great gamelters, that they will ftake all they have at 
play, not excepting their wives and children. ‘l’hey have 
a vaft namber of idols; and they deify the molt contemp- 
‘tible animal that they fee firft in a morning, and even ftocks 
and ftones. ‘Their principal regard is for fnakes, very high 
trees, and the fea. An Englith factor, juft arrived, found a 
fnake in the houfe belonging to the factory, and killed it 
without the leaft {cruple ; which fo incenfed the negroes, that 
they were for revenginy the death of the: fnake, not only up- 
on him that killed it; but upon the whole factory ; but by 
dint of prefents, and the interpofition of the people of the 
other faétories; this affair was made up, and the fnake ho- 
nourably interred. However, to prevent fuch accidents, 
they zave them warning not to do the like for the future. 
They have oxen, cows, goats, fheep, hogs, turkeys, ducks, 
and hens; which laft are extremely plentiful. There are 
many elephants, buffaloes, tigers, feveral kinds of deer, and 
a fort af hares. The fruits are citrons, lemons, oranges, 
bananas, tamarinds, &c. and they have vaft numbers of 
palm-trees, from which they obtain wine. Whidah was 
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WHIMBREL. See Scotopax. 
WHIN, in botany. See Uvex. 


WHINCHET. See Moracitva. 

WHIP, or Wurp-Stuff, in a fhip, a piece of timber, in 
form of a flrong ftaff, faftened into the helm, for the fteer{- 
man, in {mall fhips, to hold in his hand, in order to move the 
rudder, and direct the fhip. 

WIHIIRLPOOL, an eddy, vortex, or gulf, where the 
water is continually turning round. 

Thofe in rivers are very common, from various accidents,. 
and are ufually very trivial, and of little confequence. In 
the fea they are more rare, but more dangerous. Sibbald 
has related the effects of a very remarkable marine whirlpool 
among the Orcades, which would prove very dangerous to 
ftrangers, though it is of no confequence to the people who 
are ufed to it. This is not fixed to any particular place, 
but appears in various parts of the limits of the fea among 
thefe ilands. Wherever it appears, it is very furious ; and 
boats, &c. would iaevitably be drawn in and peri‘h with it; 
but the people who navigate them are prepared for it, and 
always carry an empty veflel, a log of wood, or large bundle 
of ftraw, or fome {uch thing, in the boat with them; as 
foon as they perceive the whirpool, they ‘tofs this within its 
vortex, keeping themfelves out ; this fubftance, whatever it 
be, is immediately received into the centre, and carried under 
water; and as foon as this is done, the furface of the place 
where the whirpool was becomes fmooth, and they rew 
over it with fafety: and in about an hour they fee the vor~ 
tex begin again in fome other place, ufually at about a mile’s. 
diftance from the firft. 

WHIRLWIND, a wind which moves in a fpiral direc- 
tion, as well as horizontally, which is exceedingly rapid and 
impetuous, but only of fhort duration. ; 

Dr Franklin’s opinion of the origin of whirlwinds has 
been already given in the article Warer-Spout. If-his 
theory be true, it will follow, that no hurricane ever can be 
fo violent as to remove an obftacle of the fize of only one 
cubic inch, provided that was fupported by a power equiva- 
lent to 15 pounds ; for this is the utmoft force of the atmo- 
{phere when rufhing imto a perfe&t vacnum, which never 
could take place in the centre of a whirlwind or water-fpout. 
Indeed, notwithftanding the dreadful effects fometimes ob- 
ferved from hurricanes‘ and whirlwinds, we fhall eafily pers 
ceive, that the utmoft ef their power always. falls very fav 
fhort of this, The diminution of the fpecific gravity of the 
air by only 3th in the middle of the column, would produce 
fuch an afflux of air from all quarters, that an obftacle pre- 
fenting a furface of one foot {quare, would require a force 
of 504 pounds to prevent it from being carried away ; which 
the ftrongeft walls that can be built. by human art could 
{carce refit. Nay, even the tenth part of this, or the dimi. 
nution of the gravity of the atmofphere by 75th part, would 
produce a preflure of upwards of 50 pounds on.every {quare 
foot of furface, which, it is to be doubted, whether any of 
our common houtes could refitt. 

Some philofophers afcribe the vacuum in the atmofphere 
to which, according to Dr Franklin’s theory, whirlwinds are 
owing, to a ftream of eleGtric matter rufhiug with violence 
into the atmofphere out of the earth, But they do not in- 
4 form 
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form us how this matter eomes to be accumulated in that 
part of the earth ; what induces ic to pafs out of the carth; 
how it pafles bciyiGhly through pure air; or what lebias 
it for a conductor. It feems to be the fafhion among cer- 
tain philofophers to afcribe every phenomenon, eth the 
cauie of which we are unacquainted, to eleGtricity. But 
this is merely fubflituting a new name, and ferves rather to 
retard than advance our knowledge of nature. 

Some kinds of whirlwinds move with a flow motion, and 
are injyrious only by their vortex ; while others feem to do 
mitchief as well by their progreflive as their whirling mo- 
tion. Of this kind are thofe called ¢yphons ; which, by their 
frequently following the courfe of rivers, feem thus alfo to 
difcover their electrical origin. Of the deftructive effects of 
thefe, we have an inftance in what happened at Charleitown 
in South Carolina, on the 1ft of June 1761. It was firft 
obferved about noon, on land, upwards of 50 miles weit-by- 


* fouth of Charleftown, and deftroyed feveral houfes, &c. as 


it paffed along, in many places, making wide avenues thro’ 
the woods ; from whence every tree and fhrub was torn up, 
and great branches of trees were driven about in the co- 
fant ala paffed along. It dire@ed its courfe to Afhley 
river, down which it came with furprifing velocity ; in its 
appearance refembling a column of {moke or vapour, whofe 
motion was very irregular and tumultuous. Its momentum 
was fo great, that Athley river was ploughed to the bot- 
tom, and the channel laid bare. As it came down this ri- 
ver, it made a conftant noife like thunder ; its diameter be- 
ing computed about 300 fathoms. It was met at White 
Point by another of the fame kind which came down Coo- 
per’s river, but with inferior ftrength; however, on their 
meeting together, the agitation ef the air was much great- 
er, while the clouds, which were driving in all cdiretions to 
the place, feemed to be precipitated, and whirled round 
with incredible velocity. It then fell upon the fhipping in 
the road ; entirely deftroying fome, and damaging others : 
being fcarce three minutes in its paflage, though the dis 
ftance was near two leagues. In that fhort time it did 
damage to the amount of rE. 20,000; and had not its di- 
retion been altered by that guft which came down Coo- 
per’s river, it muft have totally deftroyed’Charleftown, as 
no obftacle whatever feemed capable of refifling its fury. 

WHISKY, a term fignifying eater, and applied in Scot- 
Jand and ia Ireland to a -diftilled liquor drawn from barley, 
which is perhaps preferable to any Englifh malt brandy : it is 
ftrong, but not pungent, and free from the empyreumatic 
tafte or fmell.- 

WHISPERING-Puaces. See Accovusrics, n° 24s 

WHIST, a well-known game at cards, which requires 
great attention and filence; hence the name. 


This game is played by four perfons, who-cut for part. 


ners ; the two higheft and the two loweft are together, and 
the partners fit oppofite to each other : the perfon who cuts 
the loweft card is to deal firft, giving one at a time to each 
perfon, till he comes to the laft card, which is turned up 
for the trump, and remains on the table till each perfon has 
played acard. The perfon on the left hand fide of the 


dealer plays firft, and whoever wins the trick is to play. 


again, thus going -on till the cards are played out. ‘The 
ace, king, queen, and knave of trumps, are called honours ; 
in cafe. any three of thefe honours have been played be- 
tween, or by either of the two partners, they reckon for 
two. points towards the game; and if the four honours have 
been played between, or by either of the two partners, they 
reckon for four points towards the game, the game confift- 
ing of ten points. The honours are’ reckoned after the 
tricks ; all above fix tricks reckoning alfo towards the game. 
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who isto play firt fhould lead from the ftrongeft fuit. If 
he has:a fequence of king, queen, and knave, or queen, 
knave and ten, he may fafely lead the highef of the fe. 
quence ; but if he has five or ix in number, he muit begin 
with the loweft. He muft always begin with the higheft 
trump, by which he forces out the {uperior trumps,,aad 
can come in again, to make his ftrong ‘fuit. 

2. He fhould never be afraid to play trumps when he 
has five in his hand, eyen of the finelleft, although he may 
not have any good aus of any other fuit. 

3. With ace and king of any two fuits, and only two or 
three {mall trumps, the aces and kings fhould be played out, 
in order to make as many tticks as poffible sand having but 
two or three {mall trumps, he fhould never force his partner 
to trump, if he finds he-cannot follow fuit; but endeavour 
to throw the lead into his partner’s hand. 

4: He fhould in general return his partner’s lead, unlefs 


“he hasfome capital cards-of his own. 


s. As this game is played with the lurch, that is, to fave 
half the ftake, five points muft be made before the game is 
out :~he fhould not venture to play trumps when he is four 
of the game, unlefs he is very ftrong, having at leaft an ho- 
nour and three trumps, or ace, king, and two {mall ones. 

6, When the game is fcored nine, at which ftage the - 
honours reckon for nothing, he fhould be {till more cauti- 
ous how he plays trumps, even if he is flrong i in hand, and 
give his partner an opportunity ef trumping the allverfaries 
{uits, in cafe he is deficient in them. 

4. If his adverfaries are fix or feven love of the game, he 
fhould play a forward or bold game, that he may have-a ” 
chance, at the rifk of a trick or two, to come up with them. 


‘If he has but three trumps and other good eards, he may 


play trumps, efpecially ifhe has a fequence, or queen, knave, 
and a imall one. 

8. He fhould always rifk a trick or two when the game 
is much in his favour ; becaufe a new deal is of greater con- 
fequence to the adverfary than one or two points are to him. 

9. When the player finds there is a likelihood of either 
faving the game or his lurch, he fhould rifk the odd trick ; 
but if the game is five all, and he can make two tricks in 
his own hand, he fhould make them, in order to fectire the 
difference of two points, which make the game near two to 
one in his favour. 

to. A good player fhould begin with a {mall trump, 
when he has ace, king, and four {mall ones; for this rea, 
fon, if his partner has a better trump than the laft player, 
which is an equal wager but he has, he has a chance of 
fetching out all the ‘trumps, by having three rounds of 
them. 

11. The odds are always in his favour that hig partner 
holds an honour; confequently if he has king, queen, and 
four {mall ones, he fhould begin with a {mall one. 

12. When queen, knave, and four {mall trumps are 
dealt him, he fhould play a {mall one firft, the odds being 
in his favour that his partner holds an honour; it he has 
knave, ten, and four, fmall trumps, he fhould alfo begin with 
a frnall one, for the ‘fame reafon. 

13. If he has knave, ten, eight, and three {mall trumps, 
the knave fhould be played. fir, by which means the nine 
may be prevented from winning a trick, the odds being in 
his favour that three honours.are played in two rounds. 

14. If an honour is turned up agaioft-him on his left 
hand, and he has ten, nine, and eight, with two or three 
fmall trumps; when he is to play, he-fhould play through 
the honours with the ten, which will force the dealer to 
play his honour to a difadvantage, if the dealer does not 
3. 5 choole 
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choofe to leave it to the option of his adverfary whether he 
will pafe it or not; but if he has fix tramps of a lower de- 
nomination, and not ten, nine, -and eight, and no honour 
turned up againft him, he fhould begin with a fmall one. 

15. In general, when he has two eapital cards in trumps, 
and two or three fmail ones, he fhould begin with a {mail 
one, for the reafon affioned in n° £2. 

16. When he has ace, king, knave, and two {mall trumps, 
or even one imall trump, by firft playing the king, and put- 
ting the lead into his partner’s hand, who will play a trump ; 
judging him to have ace and knave, from his beginning 
with the king : in this cafe the knave fhould be fineffed (a), 
nothing being again{t him but the queen. . 

17. [f he has knave, ten, eight, and two {mall trumps, 
by playing the knave firft, it is odds but in two rounds of 


_ trumps the nine falls, or he may finefie the eight when his 
partner returns trumps. 


18. With five tramps of a lower denomination, he thould 


’ begin with the fmalleft, unlefs he has a fequence of ten, nine, 


and eight ; then he {hould begin with the ten. 

‘ p9. When he has king, queen, ten, and one {mall trump, 
he muft begin with the king, and wait for his partner’s re- 
turn of the trumps, in order to finefle the ten, by: which 
means he may win the knave. 

20. In order to prevent the ten from winning, when he 
has. queen, knave, nine, and one fmall trump,.he mult. be- 
gin with the queen. And im cale he has knave, ten, eight, 
and one {mall trump, he fhould begin with the knave, that 
the nine may not win. 

21. If he has ten, nine, eight, and one {mall trump, he 
fhould begin with the ten; thereby he ftrengthens his part- 
ner’s hand, leaving it at his option to take it or-not. 

22. He fhould begin with a fmall one, when he has the 
ten and three {mall trumps. 

23..1f has a good fuit, and ace, king, and four fmall 
trumps, he muft play three rounds of tromps, inorder to fe- 
eure his ftrong fuit from being trumped. 

24. When he has king; queen, ten, and three {mall 
trumps, he fhould begin with the king, becanfe he has a 


chance of the knave’s coming down in the fecond round :” 


and to fecure his ftrong fuit, he fhould not wait to fineffe 
the ten. If he. fhould have queen, knave, and three {mall 
trumps, and fome good {uit to make, he muft begin with a 
imal] ‘one. ; 

25. If he has knave, ten, eight, and: two {mall trumps, 


with a ftrong fuit, he fhould begin with the knave, in order 


to make the-nine fall in the fecond round; but if he has 
knave, ten, and three fmall trumps, with a good fuit, he 
fhould play.a {mall one firft. 

26; With ten, nine, eight, and one {mall trump, provi- 
ded he has a good {uit, he fhould begin with the ten; by which 
means he may get the trumps out, and have a chance of 
making his ftrong {uit. 

The following obfervations will enable.a player to know 
that his partner has no more of a {uit which either of them 
has played. Suppofe he leads from queen, ten, nine, and 
two {mall cards of any fuit, the fecond hand puts on the 
knave, his partner plays the eight ; in this cafe, he having 
queen, ten, and nine, it is a demonftration, if his partner 
plays well, that he can have no more of that fuit. By that 
difcovery, he may play his game accordingly, either by for- 
cing his partner to trump that fuit, af he is ftrong in 
trumps, or by playing another fuit. If he has king, queen, 
and ten of a-{uit, and he leads his king, his partner plays the 
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knave; this alfo demonitrates he has no more of that fuit. 
If he has king, queen, and many more of a fint, and be- 
gins with the kiny,in fome cafes it is good play in a part- 
ner, when he has the ace and one {mall card in that {uit 
only, to win the king with the ace; for fuppofe the partner 
to be very {trong in trumps, by taking the king with the 
ace, he gets the lead and trumps out, and having cleared 
the board of trumps, his’partner returns his lead; and the 
ace being out, there is room for him to make that whole 
fuit, which could not have been done if the partner had kept 
the ace. Suppofe he has no other good card in his hand 
befides that {uit, he lofes nothing by the ace’s taking his 
king ; and if it fhould fo happen that he has.a good card 
to bring in that fuit, he gains all the tricks which he makes 
in that {uit by this method of play: as his partner has ta- 
ken his king with the ace, and trumps out upon it, he has 
reafon to imagine that his partner has one of that {uit to 
return him ; for which reafon he fhould not throw away any 
of that {uit, even to keep a king or queen guarded, 

Method of playing when an honour is turned up on the 
right hand.— Suppofe the knaye is turned up on his right 
hand, and that be has king, queen, and ten; in order to 
win the kflave, he muft begin with the king; by which 
means, his partner may fuppofe him to have queen and ten 
remaining, efpecially if he has a fecond lead, and he does not 
proceed to play the queen. hay 

Suppofe the knave turned up as before, and he has ace, 
queen, and ten, by playing his queen, it anfwers the purpofe 
of the former rule. 

When the queen is turned up on his right hand, and he 
has ace, king, and knaye, by playing his king, it anfwers 
the fame purpofe of the former rule. 

In cafe an honour is turned up on his left hand, fuppoe 
fing he fhould hold no honour, he fhould play trumps 
through the honour-as foon as he gets the lead; but if he 
fhould hold an honour (except the ace), he muft be cautious 
how he plays trumps, becaufe, in cafe his partner holds no 
honour, his adverfary will play his own game upon him. 

Method of playing the fequences.—The highett in fequences 
of trumps fhould be played, unlefs he has ace, king, and 
queen ; and then he fhould play the loweft, which informs 
his partner of the ftate of his game; ; 

When he has king, queen, and knave, and-two fmall ones, 
which are not trumps, he fhould begin with the knave, whe- 


ther he is ftrong in trumps or not, as he makes way for the 


whole fuit by getting the ace out. 

If he is ftrong in trumps, and has a fequence of queen, 
knave, ten, and two {mall cards of a fuit, he fhould play 
the higheft of his fequence ; for it either of the adverlaries 
fhould trump:that fuit in the fecond round, being alfo ftrong 
in trumps, he will make the remainder of that {uit, by fetch- 
ing out their trumps. When he has knave, ten, and nine, and 
two {mall cards ot a fuit, he may play in the like manner. 

If king, queen, and knave, and one {mall card of any 
fuit, is the cafe, whether ftrong in trumps or not, he 
fhould play the king; and when there are only four in num- 
ber, the fame method of play fhould be obferved by in- 
ferior fequences. 

When weak in trumps, he-fhould begin by the loweft of 
the dequence, provided he has five in number, becaufe if his 
partner has the ace of that fuit he will make it. If he has 
the ace and four {mall cards of a fuit, and weak in trumps, 
leading from that fuit, he fhould play the ace. When ftrong 
in trumps, the game may be played otherwife. 

mike How 


(a) & inefey is to play a fmall card which may win, keeping the fuperior card or cards to lay over the right hand ail. 
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How % make a flam, or win every trick.—Suppofe A 


femmymre’ ond B partners againft C and D, and C to deal, A to have 


the king, knave, nine, and feven of hearts, which are trumps, 
@ quart-major in fpades, a tierce-major in diamonds, andthe 
ace and king of clubs. Then fuppofe B to have nine {pades, 
two clubs, and twe diamonds. Alfo fuppofe D to have.ace, 
queen, ten, and eight of trumps, with nine clubs, and C to 
have five trumps and eight diamonds. A leads a trump, which 
D wins, and D is to play a club, which his partner C is to 
trump ; C leads a trump, which his partner D wins ; D then 
will lead a club, which € will tramp; and C will play a 
trump, which D will win; and D having the beft trump - 
will play it ; after which D having feven clubs in his-hand, 
makes them, fo that he flams A and B. CoH ae 


How to play any hand of cards according to the neareff calcus 
lations of bis partner’s holding certain winning cards : 
x That he has not one certain winning card, 
18 - - - 2. to: 2 
a That he has not two certain winning cards, 
is - - - 17 to 
But it is about 5 te 4 that he has ene 
er both, or . : 
3 That he has one card out of any three cer- 
tain winning ecards, is about - 5 to 
4 That he has not three certain winning. . 
cards, is about 31 to I, or - 681 to 
5 That he has not two of them, is about 7 
to 2, or - ih ee 
6 ‘That he has not one of them, is abeut 7 
to 6, or ane - 
9 ‘That he holds one or two of them, is in 
his. favour about 13 to 6, or - 481 to 
8 And about 5 to 2 that he holds 1, 2, or 
all three of them. = * 


32 to 


547 to 


378 to 


The ufe of thefe calculations. is for a whift-player to play 
his cards to the moft advantage. For inftance, 

As the firft calculation is two to one that his partner 
does not hold one certain winning card.—Suppofe then a 
fuit is led, of which the fecond player has the king and 
a {mall one only, he fhould put on the king, becaufe the 
odds are in his favour that the third player cannot win it. 
For the fame reafon, when he is fecond player, and to lead, 
he fhould play a king in preference to. a queen, becaufe 
it is two-to one the ace does not take it; but it is five to 
four the queen will be taken by either ace or king, which 
may be in the third hand. 

According: to the fecond calculation, of its being five to 
four that his partner holds one certain winning card out of 
any two: If he has two honours in any fuit, he can play 
to an advantage, knowing it is five to four in favour of his 
partner’s having one of the two honours; and by the fame 
rule, if he is fecond player, having a queen and one {mall card, 
by playing the queen he plays five to four againft himfelf. 

It is obvious, from the third calculation, which proves it 
to be five to two that his partner has one card out of any 
three certain winning cards, that he who plays the knave 
fecond hand, having but the knave and one fmall card 
of the fame fuit, muft play five to two againft himfelf, 
and difcovers his. game to a great difadvantage ; for which 
reafon, he fhould play the loweft of any fequence which 
he may hold in his hand, as the knave, if he hae king, 
queen, and knave; the ten, if he hes queen, knave, and 
ten, &c, By fo doing, his partner has an opportunity of 
judging what card to play in that fuit, according to the 
odds for or againft him. 

From the above calculation, if he has ace, king, and two 
{mall trumps, he is entitled to win four tricks out of fix, 


provided he has four winning cards ofiany fuit; or five Whi 

tricks-out of feven, if he has five winning cards of any : 

fuit: by- playing two rounds of: trumps, .and. taking out 5¢° 4 

eight of them, it is five.to two -but- his partner has a third ,,,,09 

trump; and if it fhould be fo, he makes the.tricks intended. Beaufo 
WHISTON. (William), an» Englifh divine of great 

parts, uncommon learning, and of a fingular charafter, was 

born at Norton ‘near T'wycroffe in: the county of Leicef- 

ter, where his father was reCtor; in 1667. He was admit. 

ted of Clarehall, Cambridge, where: he -purfued his ftudies, 

particularly in: the mathematics,. and commenced tutor ; 

which his ill health: at: length: forced him to decline.  Ha- 

ving entered into. orders, he, in 1694, became chaplain to 

Dr. More. bifhop: ef:Norwich ; and in this ftation he publifh- 

ed his firft work; intitled, 4 New Theory of the Earth, &c. 

in which: he undertook to prove the Molaic doGrine of the 


_earth perfe@ly agreeable to reafon and philofophy. This worl 


brought no-f{mall reputation to the author. In the begin- 
ning ofthis century he was made Sir Ifaac Newton’s de: 
puty, and afterwards his fucceffor, in the Lucafian profef. 
forfhip of mathematics ; when he refigned a living he had in 
Suffolk; and went to refide at Cambridge. About this 
time he publifhed feveral fcientifical works, explanatory of 
the Newtonian philofophy ; and he had the honour of bes 
ing one of the firlt, if not the very firft, who rendered thofe 
principles popular and intelligible to the generality of read4 
ers. About the year 1710, he was known to have adopted 
Arian principles, and was forming proje¢ts to fupport and 
propagate them ; among: other things, he had tranflated the 
Apoftolical Conftitutions into Englifh, which favoured the 
Arian do@trine, and which he afferted to be genuine. The 
confequence was, that he was deprived of his profeflorfhip, 
and banifhed the univerfity; he neverthelefs purfued his 
{cheme, by publifhing the next year his Primitive Chriftia 
anity Revived, 4 vols, 8vo. for which the convocation fell 
upon him very vehemently. On his expulfion from Cam. 
bridge, Mr Whitton fertled m London ; where, without 
fuffering his zeal to be intimidated, he continued to write, 
and to propagate his Primitive Chriftianity, with as much ar- 
dour as if he had been in the moft flouri(hing circumftances. 
In-+721, a fubfcription was made for the fupport of his fa- 
mily, which amounted to 4701. For though he drew pro- 
fits from reading aftronomical and philofophical le€tures, and 
alfo from his publications, which were very numerous, yet 
thefe of themfelves would have been very infufficient : nor, 
when joined with the benevolence and charity of thofe whe 
loved and efteemed him for his learning, integrity, and pie- 
ty, did they prevent his being frequently in great diftrefs. 
He continued long a member of the church of England, and 
regularly frequented: its fervice, though he difapproved of 
many things in it: but at laft he went over to the Baptitts, 
and.attended Dr Forfter’s meeting at Pinner’s Hall, Broad. 
ftreet. Among other performances not {pecified above, he 
wrote Memoirs of his own life and writings, which coataia 
fome curious. particulars. 

He was. remarkable for fpeaking the plaineft truths oa 
every occafion, and to perfons of every degree. During the 
year 1725, that he, with Dr Clarke, Dr Berkeley, and - 
others, had the honour to attead Queen Caroline on a cer- 
tain day of every week, to talk of the progrefs of {cience, 
her Majelty one evening tock occafion to pay hima juit 
compliment on his truth and integrity, requetting that he 
would, with his ufual plainnefs, point out to her any fault 
that he might have obferved in her condué&t. At firft he 
begged to be excufed, adding, that few perfons could bear 
to. have their faults plainly told to them, and leaft of all 
royal perfonages, who, from their elevation, are neceflarily 
furrouaded by flatterers, to whofe lips truth is a pax 

ag 
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fon Ter Majefty:replied, that he was to confider‘her’not as a 


ite. 


queen, but-aé a philofopher ; and that philofophy is of very 
little: ufe,' if-it cannot enable its profeflors to bear without 
Offence truths neceflary to their own improvement. Upon 
this he told her, that’the greateft fault which he had obfer- 


> wed in her conduét, was her indecent behaviour in the houfe 
-.of God, which, he affured her, had made very unfavourable 
: impreffions on the minds of many perfons, who, coming to 
’ town from diftant* parts of the country, had gone to the 
~ chapel to obtain a fight of her majefty, the king, and the 
‘royal family. The Queen made no reply ; but in about 
fix weeks afterwards renewed her requeft, that Mr Whiften 


would point out’the molt glaring improprieties in her con- 
@u&. To this he anfwered, that he had laid down a maxim 


* from which he could not deviate, never to point out to any 


perfon more than one fault at a time, and never to give a 
fecond reproof till he had obferved fome good confequence 
to have arifen from. the firft (a). Much to the Queen’s 
honour, fhe was pleafed with, this plain-dealing, and conti- 


“nued to think favourably of Mr Whifton. This honeft, but 
‘whimfical and credulous man, died in 1762, at the advan- 


ced age of 95. 

WHITBY (Dr Daniel), a very learned Englith writer, 
was born in 1638, and bred at Oxford; where, in 1664, he 
was elected perpetual fellow of his college. He afterward 
became chaplain to Dr Seth Ward, bifhop of Salifbury ; 


. who collated him in 1668 to the prebend of Yatefbury in 


that church, and feon after to that of Hufborn and Bur- 


_ bach. In 1672 he was admitted chanter of the faid church, 


onthe death of Mr. John South, and then, or foon after, rec- 
tor of St Edmund’s church in Salifbury. He was made a 
prebendary of ‘Taunton Regis in 1696, and died in 1726. 
He was ever ftrangely ignorant of worldly affairs, even to 
a degree that is fearcely to be conceived. His writings are 
numerous, and well known ; particularly his Commentary on 
the New Teitament. 

Wuiuray, a fea-port town in the North Riding of York. 
fhire, feated on the river Efk, near the place where it falls 
into the fea. The houfes are neat, ftrong, and convenient; the 
number of inhabitants about gooo. Ship-building is their 
principal manufaéture. W. Long. o. 24. N. Lat.5 4.30. 

WHITE, one of the colours of natural bodies. : 

Wurre of the Eye, denotes the firft tunic or coat of the 
eye, called a/buginea, See Anatomy, n° 142. 

Wuite of an Egg. See Avuumen and Ece. 

Woute Friars, a name common to feveral orders-of monks, 
from being clothed in a white habit. 

Ware Sea, is a bay of the Frozen Ocean, fo called in 
the north part of Mufcovy, lying between Ruffian Lapland 
and Samoieda; at the bottom of which ftands the city of 
Archangel. ‘This was the chief port the Ruffians had before 
their conqueft of Livonia. 

Waite Colour for painting. See CHEmMisTRY, n° 703. 

Waite Copper. See CHEMISTRY, N° 1157. 

Waite Drop, Ward’s. See Cutmistry, n° 746. 

Waite Iron, or Tin.plate, iron-plates covered over with 
tin; for the method of making which, fee Larren. 

In 1681 tin-plates were manufaCtured in England by one 
Andrew Yarranton, who had been fent to Bohemia to learn 
the method of making them. But the manufacture was 
foon afterwards difcontinued. It was revived again in 1740, 
and is now arrived at as great, if not greater, perfection in 
this country than in any other. 

Wits Lead. See Cuemistry, n° 875. 

Waits Throat, in ornithology. See Moracitua, 
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WHITEFIELD (George), the celebrated preacher Whitefleld; 


among the people called Methodifls, was born im the year 
1714, at the Bell in the city’of Gloucefter, which was then 
kept by his mother. At about 12 years of age he was put 
to a grammar-fchool ; but his mother entering into a fecond 
marriage, which proved a difadvantageous one, he, when 
about 15, put on a blue apron, and ferved her in the capa- 
city of a drawer or waiter. “ After continuing about a year 
in this fervile employment, fhe turned over the bufmefs to 
his brother ; who marrying, and George not agreeing with 
his fifter-in-law, he left the inn. Some time after, meeting 
with an old {chool-fellow, then a fervitor in Pembroke cole 
lege, Oxford, he was induced to attempt getting into the 
fame college in a like capacity, and fucceeded. Here Mr 
‘Whitefield, who from his own account appears to have al- 
ways had a ftrong tin@ture of enthufiafm in his confitution 
from his very childhood, diftinguifhed himfelf by the aufte- 
rities of his devotion, and acquired confiderable eminence in 
fome religious ‘affemblies in that city. At the age of 21, 
the fame of his piety recommended him fo effectually to 
Dr Benfon, then bifhop of Gloucefter, that he made hir> a 
voluntary offer of ordination. Immediately after this regu- 
lar admiffion into the miniftry, Mr Whitefield applied him- 
{elf to the moft extraordinary, the moft indefatigable, duties 
of his charafter, preaching daily in prifons, fields, and open 
ftrects, wherever he thought there would be a likelihood of 
making profelytes. Having at length made himfelf univer- 
fally known in England, he embarked for America, where 
the tenets of Methodifm began to fpread very faft under his 
friends the Wefleys; and firft determined upon the inftitu- 
tion of the orphan-houfe at Georgia, which he afterwards 
effected. After along courfe of peregrination, his fortune 


increafed as his fame extended among his followers, and he” 


ereGed two very extenfive buildings for public worfhip, 
under the name of Tabernacles ; one in Tottenham-Court 
Road, and the other in Moorfields. Here, with the help 
of fome affittants, he continued for feveral years, attended 
by very crowded congregations, and quitting the kingdom 
only occafionally. Belides the two tabernacles already 
mentioned, Mr Whitefield, by being chaplain to the coun- 
tefs dowager of Huntingdon, was connected with two.other 
religious meetings, one at Bath, and the other at Tun- 
bridge, chiefly ere€ted under that lady’s patronage. By a 
lively, fertile, and penetrating genius, by the moft unwearied 
zeal, and by a forcible and perfuafive delivery, he never fail. 
ed of the defired effe& upon his ever crowded and admiring 
audiences. America, however, which always engaged much 
of his attention, was deftined to clofe his eyes; and he died 
at Newberry, about 40 miles from Bofton in New England, 
in 1770. 
WHITEHAV EN, ‘a fea-port town of Cumberland, 
with a market on ‘l'burfdays, and one fair on Auguit 1ft 
for merchandife and toys. It is feated on a creek. of the 
fea, on the north end of a great bergh or hill, wafhed by 
the tide of flood on the weft fide, where there is a large 
rock or quarry of hard white ftone, which gives name to 
the place, and which, with-the help of a ftrong ftone-wall, 
fecures the harbour, into which {mall barks may enter. It 
is lately much improved in its buildings, and noted for its 
trade in pit-coal and falt, there being near it a prodigious 
coal-mine, which runs a confiderable way under the fea. 
They have a cuftomhoufe here; and they carry ona good 
trade to Ireland, Scotland, Chefter, Briftol, and other parts. 
It ig 10 miles fouth-weit of Cockermouth, and 289 north 
weft of London. . W. Long. 3. 6. N. Lat. 54. 30. 

ers WHITENESS, 


(4) Bithop Berkeley was prefent at thefe converfations, and from his fon we received the account which we have gt. 
wen of them, ‘They are likewife mentioned, but aot ftated fo accurately, by Bifhop Newton in his own Life. 
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haven. 


Whitenefs WHITENESS, the quality which dertominates 


Kale 
Whyte 


wH Y 
or con- 
ftitutes a body white. 
WHITES, or Fivor dius. See Meprcine, n° 250, 
WHITING, in ichthyology. See Ganus. 
WHITLOW, or Wuittoe. See Surcery | 
WHITSUN-Farraines, otherwife called Smoke-far- 
things or Quadrantes Pentecofales, a compofition for offerings 
which were anciently made in Whitfun-week by every man 
in England, who occupied a houfe with a chimney, to the 
cathedral church of the diocefe in which he lived. 
WHITSUNDAY, a folemn feftival of the Chriftian 
church, obferved on the fiftieth day after Eafter, in me- 
mnory of the’defcent of the Holy Ghoft upon the apoftles 
in the vilible appearance of fiery cloven tongues, and of 
thofe miraculous powers which were then conferred upon 
them. dey 
It ts called Whitlunday, or White-Sunday ; becaufe this 
Being one of the ftated times for baptifin in the ancient 
church, thofe who were baptifed put on white garments, 
as types of that fpiritual purity they received in baptifm. 
Ais the defcent of the Holy Ghoft upon the apoftles hap- 
pened upon the day which the Jews called ‘Pentecof, this 
feftival retained the name of Penteco/? among the Chriftians. 
Waitsunpar fff, one of the. New Hebrides, which lies 


about four miles to the fouth; runs in the fame direction, - 


and is of the fame length, having more floping expofures 
than Aurora: it appears to be better inhabited, and to 


_ Contain more plantations. 


WHORTLEBERRY. See Vaecrnium. 

WHYTT (Dr Robert), aw eminent phyfician, born at 
Edinburgh on the 6th September 1414, was the fon of 
Robert Whytt, Efq; of Bennochy, advocate. This gentle- 
man died ix months before the birth of our author, who 
had alfo the misfortune to be deprived of his mother before 
he had attained the feventh year of his age. After receiving 
the firft rudiments of fchool-education, he was fent to the 
univerfity of St Andrew’s; and after the ufual courfe of 
inftruGtion there, in claffical, philofophical, and mathemati- 
cal learning, he came to Edinburgh, where he entered upon 
the ftudy of medicine, under thofe eminent medical teachers, 
Monro, Rutherford, Sinclair, Plummer, Alfton, and Innes. 
A\fter learning what was to be acquired at this univerfity, 
in the profecution of his ftudies he vilited foreign countries; 
and after attending the moft eminent teachers at London, 
Paris, and Leyden, he had the degree of Do@or of Phyfic 
conferred upon him by the univerfity of Rheims in 1736, 
being then in the 22d year of his age. 

Upon his return to his native country, he had the fame 
honour alfo conferred upon him by the univerfity of St An- 
drew’s ; where he had before obtained, with applaufe, the 
degree of Matter of Arts. 

Not long afterwards, in the year 1737, he was admitted 
a Licentiate of Medicine by the Royal College of Phyfici- 
ans of Edinburgh ; and the year following he was raifed to 
the rank of a Fellow of the College. From the time of his 


admiffion as a licentiate, he entered upon the praétice of | 


phyfic at Edinburgh; and the reputation which he acquis 
red for medical learning, pointed him out as a fit fueceffor 
for the firft vacant chair in the univerfity. Accordingly, 
when Dr Sinclair, whofe eminent medical abilities, and 
perfuafive powers of oratory, had contributed not a little 
to the rapid advancement of the medical fchool of Edin. 
burgh, found that thofe confpicuous talents which he pof- 
feffed could no longer be exerted in the manner which 
they once had been when he enjoyed bodily vigour unim- 
paired by age and powers of mind unclouded by difeafe, 
he refigned his academical appointments in favour of Dr 


Whyte. 
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* This admiffion into the college took place on the 2oth 
of June 17463 and he becan his firlt courfe of the inftitu- 
tions of medicine at the commencement of the next winter- 
feffion. The abilities which he difplayed from his acade- 
mical chair, in no particular difappointed the expectations 
which had been tormed of his leftures. The Latia tongue 
was the language of the univerfity of Edinburgh; and he 
both {poke and: wrote in Latin with fingular propriety, ele- 
gance, and perfricuity, At that time the fyftem and fenti- 
ments of Dr Boerhaave, which, notwithitanding their errors, 
mult challenge the admiration of lateft ages, were very ge- 
nerally received by the moft intelligent phyficians in Britain. 
Dr Whytt had’ no fuch idle ardour for novelties as to throw 
them entirely afide becaufe he could not follow ther in 
every particular. ‘The inititutions of Dr Boerhaave, there. 
fore, furnifhed him with a text for his le€cures; and he was 
no lefs fuccefsful in explaining, illuftrating, and eftablithing 
the fentiments of the author, when he could freely adopt 
them, than in refuting them by clear, conneéted, and: deci~ 
five arguments, when he had occafion to differ from him. 
The opinions which he himfelf propofed, were delivered and 
enforced with fuch acutenels of invention, fuch difplay of 
faéts and force of argument, as could rarely fail to gain 
univerfal affent from: his numerous auditors ; but free from 
that felf-fufficiency which is ever the offspring of ignorance 
and conceit, he delivered his conclufions with becoming 
modefty and diffidence. : 

From the time’ that he firft entered upon an academical 
appointment, till the year 1756, his preleCtions were con- 
fined to the inftitutions of medicine alone. But at that 
period his learned colleasue Dr Rutherford, who then filled 
the praétical chair, who had already taught medicine at 
Edinburgh with univeral applaufe for more than thirty 
years, and who had been the firit to begia the inftitution of 
clinical le€tures at the Royal Infirmary, found it neceflary 
to retire from the fatiguing duties of an office to which the 
progrefs of age rendered him unequal. On this crifis, Dr 
Whytt, Dr Monro, fen. and Dr Cullen, each agreed to 
take a fhare in. an appointment in which their united exertions 
promifed the higheft advantages to the univerfity. By this 
arranyement itudents, who had an opportunity of daily 
witnefling the praétice of three fuch teachers, and of hearing 
the grounds of that praétice explained, could not fail to de- 
rive the moft folid advantages. : 

In thefe two departments, the inflitutions of medicine in 
the univerfity, and the clinical lectures in the Royal In- 
firmary, Dr Whytt’s academical labours were attended witli 
the moft beneficial confequences both to the ftudents and to 
the univerfity. But not long after the period we have laft 
mentioned, his leGtures on the former of thefe fubjeéts un- 
derwent a very confiderable change. About this time the 
illuftrious Gaubius, who had fucceeded to the chair of Boer- 
haave, favoured the world with his /n/fitutiones Pathologia. 
This branch of medicine had indeed a place in the text 
which Dr Whytt formerly followed; but, without detrac- 
ting from the charaéter of Dr Boerhave, it may jultly be 
faid, that the attention he had beftowed upon it was not 
equal to its importance. Dr Whytt was fenfible of the 
improved ftate in which pathology now appeared in the 
writings of Boerhaave’s fucceffor; and he made no delay 
in availing himfelf of the advantages which were then at- 
forded. 

In the year 1762, his pathological leCtures were entirely 
new-modeled. -Following the publication of Gaubius as 
a text, he delivered a comment, which was read’ by every 
intelligent itudent with the moft unfeigned fatisfa€tion. In 
thefe leCtures he collected and condenfed the fruits of ac- 
curate obfervation and long experience. Enriched by ‘a 
thE 


wee tim D wie 

yt. the opportunities of information which he had enjoyed, and the dire€tion of his fon and of his intimate friend the late Whyte 

e di yhich he waa capable of exerting, Sir John Pringle. ee 
by all the difcernment which he cap gy J g Wickliff 
they were juftly confidered as his moft finithed produttion. Befides thefe five works, he wrote many other papers, wy. 


For a period of more than twenty years, during which 
he was juttly held in the higheft efteem as a lecturer at 
Edinburgh, it may readily be iuppofed that the extent of 
his pra€tice correfponded to his reputation. In fa&, he re- 
ceived both the firft emeluments, and the higheft honours, 
which could here be obtained. With extenfive practice in 
Edinburgh, he had numerous confultations from other places. 
His opinion on medical fubjeéts was daily requefted by his 
moft eminent contemporaries in every part of Britain. 
Foreigners of the firft diftinGtion, and celebrated phylicians 
in the moft remote parts of the Britifh empire, courted an 
intercourfe with him by letter. Befides private teftimonies 
of efteem, many public marks of honour were conferred 
upon him both at home and abroad. In 1752, he was 
cle&ted a fellow of the Royal Society of London; in 1761, 
he was appointed firft phyficien to the king in Scotland ; 
and in 1764, he was chofen prefident of the Royal College 
of Phyficians at Edinburgh. 

But the fame which De Whytt acquired as a practition- 
er and teacher of medicine, were not a little increafed by 
the information which he commiunicated-to the medical 
world in different publications. His celebrity as an author 
was {till more extenfive than his reputation as a profeffor. 

His firtt publication, An Effay on the Vital and other In- 
voluntary Motions of Animals, although it had been begun 


foon after he had finifhed his academical courfe of medical 
€ducation, did not come from the prefs till 17.51; a period. 


of fifteen years from the time that he had finifhed his aca- 
demical courfe, and obtained a degree in medicine: but the 
delay of this publication wes fully compenfated by the mat- 
ter which it contained, and the improved form under which 
it appeared. 

The next fubjeét which employed the pen of Dr Whytt 
was one of a nature more immediately practical. His Effay 
on the Virtues of Lime-water and Soap in the Cure of the 
Stone, firft made its appearance in a feparate volume in 1752. 
Part of this fecond work had appeared feveral years before in 
the Edinburgh Medical Effays: but it was now prefented 
to the world as a -diftin® publication with many improve- 
ments and additions. 

His third work, intitled Phyfiologiecal Effays, was firft 
publifhed in the year 1755. ‘This treatife confifted of two 
parts; 1ft, An Inquiry into the Caufes which promote the 
Cireulation of the Fluids in the very fmall Veffels of Ani- 
mals ; and 2dly, Obfervations on the Senfibility and Irrita- 
bility of the Parts of Men and other Animals, occafioned 
by Dr Haller’s treatife on that fubjeé&t. The former of 
thefe may be confidered as an extenfion and farther illu- 
firation of the fentiments which he had already delivered in 
his Effay on the Vital Motions, while the latter was on a 
fubje& of a controverfial nature. In both he difplayed that 
acutenefs of genius and {trength of judgment which appear- 
edin his former writings. 

From the time at which his Phyfiological Effays were 
publifhed, feveral years were probably employed by our 
author in preparing for the prefs~a larger and perhaps a 
more important work than any yet mentioned, his Objer- 
vations on the Nature, Caufes, and Cure of thofe Diforders 
which are commonly called nervous, hypochondriac, and hy- 
feric. This elaborate and ufeful work was publifhed in the 
year-1764. 

The lat of Dr Whytt’s writings is mntitled, Obfervations 
on the Dropfy in the Brain. This. treatife did not appear 
till two years after his death; when all his other works 
were collected and publifhed in one quarto volume, under 
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which appeared in different periodical publications; par- 
ticularly in the Philofophical Tranfa&ions, the Medical 
Effays, the Medical Obfervations, and the Phyfical and Li. 
terary Effays. 

At an early period of life, foon after he had fettled a3 a 
medical praétitioner in Edinburgh, he entered into the mar- 
ried fate. His farft wife was Mifs Robertfon, filter to Ge- 
neral Robertfon governor of New York. By her he had 
two children; both of whom died in early infancy, and 
their mother did not long furvive them. A few years 
after the death of his firit wife, he married as a fecond 
wife Milfs Balfour, fitter to James Balfour, Efg; of Pil- 
tig. By her he had fourteen children; but in thefe 
alfo he was in fome refpe€ts unfortunate; for fix of them 
only furvived him, three fons and three daughters, and of 
the former two are fince dead. Although the feeling 
heart of Dr Whytt, amidit the diftreffes of his family, 
muft have often fuffered that uneafinefs and anxiety which 
in fuch circumftances is the unavoidable confequence of pa- 
rental affection and conjugal love; yet he enjoyed a large 
fhare of matrimonial iclicity. But his courfe of happinefs 
was terminated by the death of his wife, which happened 
in the year 1764: and it is not improbable that this event 
had fome fhare in haftening his own death; for in the bes 
ginning of the year 1765 his health was fo far impaired, 
that he became incapable of his former exertions. A tedi- 
ous complication of chronical ailments, which chiefly ap- 
peared under the form of diabetes, was not to be refifted by 
all the medical fill which Edinburgh could afford; and at 
length terminated in death, on the 15th of April 1766, in 
the §2d year of his age. 

“WIBURGH, a confiderable town of Denmark, in North 
Jutland, with a bifhop’s fee, remarkable for being the feat 
of the chief court of juftice in the province. ‘he halt 
where the council affembles has the archives of the country, 
and efcaped the terrible fire that happened in the year 1726, 
and which burned the cathedral-church, that of the Black 
Friars, the town-houfe, and the bifhop’s palace; but they 
have all been rebuilt more magnificent than before. It is 
feaced on the lake Weter, ina peninfula, 25 miles north- 
weft of Slefwick, and 110 north-by-weft of Copenhagen. 
E. Long. 9. 50. N. Lat. 56. 20. 

WICKER, fignifies made of fmall twigs. 

WICKET, a fmall door in the gate of a fortified place, 
&c. or a hole in a door through which to view what. paflee 
without. 

WICKLIFF (John), the firft divine in Europe who 
had refolution} to attempt a reformation of reliion, was 
born about the year 1324, in the parifh of Wycliff, near 
Richmend, in Yorkfhire. He was educated at Oxford, 
firft in Queen’s, and afterwards in Merton college, of which 
he was a probationer-fellow. Having acquired the reputa- 
tion of a man of great learning and abilities, in 1361 he 
was chofen mafter of Baliol-hall, and in 1365 conttituted 
warden of Canterbury college, by the founder archbifhop 
Simon de Iflip ; but was, in 1367, ejected by the regulars, 
together with three fecular fellows. He thought their pro- 
ceedings arbitrary, and therefore appealed to the pope; but 
inftead of obtaining redrefs, in 1370 the ejectment was con- 
firmed. his difappointment probably contributed fome- 
what towards his enmity to the fee of Rome, or rather to 
confirm that enmity ; for he had long before written again{t 
the pope’s exad¢lions and corruptions of religion. How- 
ever, his credit in the univerlity continued ; for having taken 
the degree of doctor in divinity, he read public leftures 

with 
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Wichliff, 


‘icklow. - 


fore yrouonae 


- matters relative to the pope’s authority. 


give him up. 


w 1c 


with great. applaufe ; in which he frequently expoied the 
impoiitions of the Mendicant friars. About this time he 
publifhed a defence of his fovereign Edward III. againtft 
the pope, who had infifted on the homage to which his pre- 
deceffor king John had agreed. This defence was the caufe 
ef Wickliff’s introdu€tion at court, and of his being fént 
one of the ambaffadors in 1374. to Bruges, where they met 
the pope’s nuncios, in order to fettle feveral ecclefiaftical 
In the mean time 
Wickliff was prefented by the king to the reCtory of Lutter- 


worth in Leicefterfhire, and in 1375 he obtained a prebend 


in the church of Weftbury in Gloucefterfhire. Wickliff con- 
tinued hitherto, without moleftation, to oppofe the papal 
authority ; but in 1377 a bull was fent over to the arch- 
bifhop of Canterbury, ard to Courtney bifhop of London, 
ordering them to fecure this arch-heretic, and lay him jin 
irons; at the fame time the pope wrote to the king, re- 
quefting him to favour the bifhops in the profecution: he 
alfo fent a bull to Oxford, commanding the univerfity te 
Before thefe bulls reached England Edward 


‘III. was dead, and Wickliff, proteted by John duke of 


. perfecution of pope Gregory 1X. who died in 1378. 


Lancatter, uncle to Richard If. favoured by the queen-mo- 
ther, and fupported by the citizens of London, eluded the 
In 
the followiag year this intrepid reformer prefented to parlia- 
ment a fevere paper again the tyranny{of Rome, wrote 
againft the papal fupremacy and infallibility, and publithed 


~a book On the Truth of the Scriptures, intended to prepare the 
~ way for an Englifh tranflation of them, in which he had 


_ grand article of tranfubftantiation. 


made confiderable progrefs. In 1381 he publish Sixteen 
Conclufions ;. in the firft of which he ventured to expofe the 
_ 'Thefe conclufions being 
condemned by the chancellor of Oxford, Wickliff appealed 
to the king and parliament ; but being deferted by his un- 
fteady patron ‘the duke of Lancafter, he was obliged to 
make a confeffion at Oxford; and by an order from the 


~king was expelled the univerfity. He now retired to his 


« the bible. 


living of Lutterworth, where he. finifhed his tranflation of 
This verfion, of which there are feveral manu- 


+ feript copies in the libraries of the univerfities, Britith 


Mufeum, &c. is a very literal tranflation from the Latin 
vulgate. In 1383 he was fuddenly ftruck with the palfy ; 


a repetition of which put an end to his life in December 


1384. .He was buried in his own church, where his bones 


- were fuffered to reft in peace till the year 1428, when, by 
an order from the pope, they were taken up and burnt. 


dering the times in which he lived, 
difcovered the abfurdities and impofitions of the church of 


——Befides ‘a number of works that have been printed, he 
left a prodigious number of manuftripts; an accurate lift 
of which may be feen in bifhop ‘anner’s Bib. Brit. Hid. 
Some of them are in the Bodleian Library, others in the 
Britifh Mufeum, &c. 

Wickliff was doubtlefs a very extraordinary man, confi- 
His natural fagacity 


Rome, and he had the honefty and refolution to promulgate 
his opinions, which a little more fupport would probably 
have enabled him to eftablifh: they were evidently the 
foundation of the fubfequent reformation. 

WICKLOW, a county of Ireland, in the province of 
Leinfter ; bounded on the north by the county ef Dublin ; 
en the eaft by the Irith Sea;,on the fouth by Wexford ; 
and on the weft by Kildare and Catherlough. It is 33 
miles in lergth, 20 in breadth, and indifferently fruitful. 
It contains 54 parifhes, and fends 10 members te parliament. 

Wicx.ow, the capital of a county of the fame name, in 


Ireland; feated on the fea-fide,° with a narrow harbour, at’ 


the mouth of the river Leitrim, over which flands a rock, 
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inftead of a caftle, furrounded -by a ftrong-wall, 24 miles Widged 


fouth of Dublin. W. Long. 6. 7. N. Lat. 52. 55. 

WIDGEON, in ornithology. See Anas. 

WIDOW, a woman who has loft her hufband. 

WIFE, a married woman, or one joined with, and under 
the protection of, an hiifband. See Huszanp. 

Istz or WIGHT, an ifland lying on the fouth coaft of 
Hampbhhire, from which it is feparated by a narrow channel. 
It is about 21 miles in length, and 13 in breadth. It ig 
nearly divided into equal parts by the river Mede or Cowes, 
which rifigg in the fouthern angle, enters at the northern, 
into the channel, oppefite the mouth of Southampton Bay. 
The fouth coaft is edged with very fteep cliffs of chalk and 
freeftene, hollowed into caverns in various parts. The weft 
fide is fenced with ridges of rocks, of which the moft re- 
markable are thofe called, from their fharp extremities, the 
Needles. Between the ifland and the main are various fand- 
banks, efpecially off the eaftern part, where is the fafe road 
of St Helen’s. Acrofs the ifland, from eaft to weit, runs @ 
ridge of hills, forming a trat of fine downs, with a chalky 
or marly foil, which feed a great number of fine-fleeced 
fheep. Rabbits are alfo very plentifulhere. To the north 
of this ridge the land is chiefly pafture: to the fouth of it 
is a rich arable country, producing great crops of corn. The 
variety of profpeé&ts which this ifland affords, its mild air, 
and the neat manner in which the fields are laid out) render 
it avery delightful fpot. It is devoted almoft folely to 
hufbandry, and has no manufaGtory. It is one of the prin- 
cipal refources of the London market for unmalted barley. 
Among its produdts are to be reckoned a pure white pipe- 
clay, and a fine white cryflalline fand ; of the latter of which 
great quantities are exported for the ufe of the glafs-works 
in various parts. Its principal town is the borough ef New- 
port: it likewife contains the two {mall boroughs of Newton 
and Yarmouth. 

WILD-rirz. See Wild-Fire. 

‘WILDERNESS, in gardening, a kind of grove of 
large trees, in a {pacious garden, in which the walks are 
commonly made, either to interfe& each ether in angles, or 
have the appearance of meanders and labyrinths. 

Wilderneffes (fays Mr Miller) fhould always be propor. 
tioned to the extent of the gardens in which they are made.; 
for it is very ridiculous to fee a large wildernefs planted with 
tall trees in a {mall {pot of ground ; and, on the other hand, 
nothing can be more abfurd than to fee little paltry fquares, 
or quarters of wildernefs-work, in’a magnificent large garden. 
As to the fituation of wilderneffes, they fhould never be pla- 
ced too near the;habitation, nor fo as to obftrut any diftant 


profpe& of the country, there being nothing fo agreeable. 


as an unconfined profpe&t: but where, from the fituation 
of the place, the fight is confined within the limits of the 
garden, nothing can fo agreeably terminate the profpect as 
a beautiful fcene of the various kinds of trees judicioufly 
planted; and if it is fo contrived that the termination is 


planted circularly, with ‘the concave towards the fight, it: 


will have a much better effe& than ifit end in itraight lines 
or angles. ‘The plants fhould always be adapted to the 
fize of the plantation ; for it is very abfurd for tall trees 
to be planted in the {mall fquares of a little garden; and 
in large defigns fmall fhrubs will have a mean appearance, 
It ,fhould alfo be obferved never to plant evergreens a- 
mongift deciduous trees ; but always to place the evergreens 
in a wildernefs in a feparate part by themfelves, and that 
chiefly in fight. — : 
As to the walks, thofe that -have the appearance of 
meanders, where the eye cannot difcover more than twenty 
or thirty yards in length, are generally preferable to al} 
others, 
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circular piece of grafs; in the centre of which may be pla- 


“eed either an-obelifk, ftatuey or fountain; and if in the 


middle of the wildernefs there be contrived alarge opening, 
iw the centre of which may be ereéted a dome or banqueting 
houfe, furrounded with’a green plot of grafs, it will be a con- 
fiderable addition to the beauty of the whole. From the 
fides of the walks and openings, the trees fhould rife gradu- 
ally one above another to the middle of the quarters; where 
fhould always be planted the largeft growing trees, fo that 
the heads of all the trees may appear to view, while their 
ftems will be hid from the fight. Thus, in thofe parts 
which are planted with deciduous trees, rofes, honeyfuckles, 
{pirza frutex, and other kinds of low-flowering fhrubs, may 
be planted next the walks and openings; and at their feet, 
near the fides of the walks, may be planted primrofes, vio- 
lets, daffadils, &c. not’in a ftraight line, but fo as to appear 
accidental, as in a natural wood. Behind the firft row of 
firubs thould be planted fyringas, althea frutex, mezereons, 
and other flowering-fhrubs of a middle growth ; and thefe 
may be backed with many other forts of trees rifing gradual- 
ly to the middle of the quarters. 

"Ihe part planted with evergreens may be difpofed in the 
following manner, viz. in the firft line next the great walks 
may be placed the lauruftinus, boxes, {purge.laurel, juni- 
per, favin, and other dwarf evergreens. Behind thefe may 
be placed laurels, hollies, arbutufes, and other evergreens of 
a larger growth. Next tothefe may be planted alaternufes, 
phyllireas, yews, cyprefles, Virginian cedars, and other trees 
of the fame growth ; behind thefe may be planted Norway 
and filver firs, the true pine, and other forts of the fir growth; 
and in the middle fhould be planted Scotch pines, pinatter, 
and other forces of the larger growing evergreens ; which 
will afford a moft delightful profpeé if the different fhades 
ofthe greens are curioufly intermixed. 

But befide the grand walks and openings (which fhould 
always be laid with turf, and kept well mowed), there fhould 
be fome fmaller ferpentine walks through the middle of the 
quarters, where perfons may retire for. privacy ; and by the 
fides of thefe private walks may alfo be feattered fome wood- 
flowers and plants; which, if artfully planted, will have a 
very good effect. 

In the general defign for thefe wilderneffes, there fhould 
not be a ftudied and ftiff correfpondency between the feveral 
parts ; for the greater diverfity there is in the diftribution 
of thefe, the more pleafure they will afford. 

WILKINS (Dr John), a moft ingenious and learned 
Englith bifhop, was the fon of a goldfmith of Oxford, and 
was born in 1614. He edhered to the parliament during 
the civil wars, by whom he was made warden of Wadham 
eollege in 1648: he married afterwards the fatter of Oliver 
Cromwell, and procured a difpenfation to retain his wardens 
fhip notwithftanding. | Richard Cromwell made him mafter 
of Trinity college, Cambridge, from which he was ejected 
en the Reltoration. He then became preacher to:Gray’s- 
Inn, re&tor of St Laurence Jewry, London, dean of Rip- 
pon, and in 1668 was promoted to the bifhopric of Cheiters 
he died in 1672. Bifhop Wilkins thought it prudent:.to 
fubmit to the powers in being ; he therefore fub{eribed: to 


‘the folema league and covenant while it was enforced; and 


was equally ready to {wear allegiance to king Charles when 
he was reftored : this, with his moderate fpirit toward dif- 
fenters, rendered him not very-agreeable to:churchmen. His 
mathematical and phiofophical works, which contain many 
ingenious and: curious pieces, confidering the time when 
they were written, have been colle&ted in one vol: 8vo. He 
publithed alfo fome theological traéts.. He was the firft 
prefident of the Royal Society. 
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rnefs,othérs,:and thefe’ fhould now and then lead into an open 
kins. 


Wit 
WILL, that faculty of the mind by which it embraces 


or rejeéts any thing offered to it. See Merapuysics. 
Wirt, ov La? Wiz, in law, fignifies the declaration of 


_a man’s mind and intent relating to the difpofition of his 


lands, goods, or other eftate, or of what he would have 
done after his death. In the common law there is a di-: 
ftin@tion made between a will and ateftament: that is called’ 
a will where lands or tenements are given; and when the 


difpofition concerns goods and chattels alone, it is termed a” ~ 


tefament. See TESTAMENT. 

Wr1-with-a-whifp, or Fack-with-a-lanthorn, two popur> 
lar names for the meteor called igais fatuus. See Licut, 
n° 


46. 
WILLIAM of Maumssury, an hiftorian of confider-’ 


able merit in the reign of king Stephen; but of whofe life” - 


few particulars are known. According to Bale and -Pits, he 
was furnamed Somer/etus, from the county’in which he wag 


born. From his own preface to his fecond book De Regibus - 


Anglorum, it appears that he was addi€ted to learning fromy 


his youth; that he applied himfelf to the ftudy of logicy 
phyfic, ethics, and particularly to hiftory.: He retired to » 


the Benediétine convent at Malm{bury, beeame amonk, and 
was made precentor and librarian ; a fituation which much 
favoured his intention of-writing the hifory of this king- 
dom. In this monaftery he fpent the remainder of his life, 
and died in the year 41422 He is one of our moft ancient 
and moft faithful hiftorians.» His capital work 1s that ine 
titled De Regibus Anglorum, in five books; with an Appen- 
dix, which he ftyles Hiftorie Novelle, in two more. It is a 
judicious colletion of whatever he found of record relative to 
England, frem the invalion of the Saxons to his owa times. - 

Wiit1am of Newbury, fo called from a monaftery in 
Yorkthire, of which he was a member, wrote a hiftory 
which begins at the conqueft and: ends-at the year 1197. 
His’ Latin: ftyle is preferred to that of Matthew Paris ; 
and he is intitled to particular praife, for his honeft.regard 
to truth, in treating the fables of Jeffery of Monmouth 
with the contempt they deferve ; as well as for expreffing 
his approbation of Henry II.’s defign of reforming the 
elergyy-by bringing them under the regulation of the. fecu- 
lar power. 

Wrt1am of Wykeham, bifhop of Winchefter, was born in 
the village of Wykeham, in the county of Southampton, in 
1324. He chad his, education at Winchefter and Oxford- 
Having-continved: near: fix years in the univerfity, his pa+ 
tron Nicholas Wedal; overnor of the province of South- 
ampton, took him into his family, and appointed him hig 
counfellor and:fecretary. - Fle could not have made choice 
of a fitter perfon for that employment, no man in that age 
writing: or {pealsing- more: politely than Wykeham. | For 


this reafon Edington, bifhop of Winchefter, lord high-treas 


furer of the kingdom, appointed him his fecretary three 
years after, and alfo recommended him to king Edward IIT. 
who took him into hisfervice. Being fkilled.in geometry 
and architeGture, he was appointed furveyor of the royal 


will, 


William. 


ir 


buildings, and alfo chief juftice in eyre: he it was who fus -- 


perintended the building of Windfor-caftle.» He was after- 
ward chief -fecretary- of flate, a keeper of the privy-feal’s 
and-in 1367 fuceeeded Edington in the-{ee of Winchefters 
A little after he was: appointed lord high-chancellor and-pre» 
fident of the privy-council, That-he might well difcharge 
the feveral functions of his-employments, -both ecclefiafticak 
and: civil, he endeavoured, on one hand, to regulate his own 
life aecording to. the ftricteit.maxims, and-te promote fuch 
parifh-priefts only.a3 were able’to give due anftructions te 
their parifhioners, and at the fame time led: exemplary lives : 
oa the other hand,-he did all in his.powér.to eaufe juttice to 
be exa€tly adminiftered. In 1371 he refigned his chancele 


lor fhip}.. ' 


Willlam Jorfhip, and fome time after the, great feel. 


WF 0d, 
Edward being 
returned to England, after having carried on a very fuccefs- 
ful war in France, found his exchequer in great diforder. 
"The duke of Lancafter, one of his fons, at the head of fe- 


veral lords, having brought complaints againft the clergy,’ 


who then enjoyed moft pofts inthe kingdom, the king re- 
rpoved them from their employments. But the laymen, 
who were raifed to them, behaved fo ill, that the king was 
forced to reftore the ecclefiattics. ‘Fhe duke of Lancafter 
fhowed ftrong animolity to the clergy, and fet every engine 
at work to ruin Wykeham. He impeached him of ,extor- 
tien, and of difguifing things, and obliged him to appear at 
the King’s-bench. He got fuch judges appointed as con- 
demned him; and not fatisfied with depriving him of el! 
the temporalities of his bifhopric, he adviled Edward to 


banith him; but this prince rejected the propofal, and after-. 


ward xeltored to Wykeham all that he had been divefted of, 
Richard II. was but eleven years old when Edward died ; 
whereby the duke’ of Lancafter had an eafy opportunity of 
reviving the accufations againft the bifhop of Winchelfter ; 
neverthelefs Wykeham cleared himfelf. ‘Then he founded 
two noble-colleges, the one in Oxford, the other in Win- 
chefter. Whilft he was exerting his utmoft endeavours to 
improve thefe two fine foundations, he was recalled to courts: 
and in a manner forced to accept of the office of lord high- 
chancellor in 1389.—Having excellently difcharged the 
duties of that employment for three years, he obtained leave 
to refign it, forefeeing the difturbances that were going to 
break out... Being returned to his church, ‘he finifhed his 
college, and built there fo magnificent a cathedral, that it 
almoft equals that of St Paul’s in London. He laid.out 
feveral fums in things advantageous tothe public and to the 
poor ; notwithitanding which, in 1397 he was in great 
danger; for he and fome others were impeached, of high- 
treafon in open’ parliament ; however, he was again fully 
cleared. From that time till his death he kept quiet in his 
diocefe, and ‘there employed himielf in all the duties of a 
good prelate. He died in 1404, im the Sait. year of his 
age. 
a Wh Luiam, the name of feveral kings of England. See 
ENGLAnD, n 87 —92, and Britain, n° 302. 

Fort-Witztam, ‘a fortrefs in the Highlands of Scotland, 
ereCted in king William’s reign, as was alfo afmall town 
adjoining, called Maryburgh, in honour of his queen. It is 
fituated in Invernefsfhire, on a narrow arm of the fea called 
Loch Eil, which might eafily, by a very fhort canal, be unis 
ted to the Weftern fea. Fort-William is of a triangular 
form, having two baitions, and is capable of admitting a 
garrifon of 800 men; but ceuld not be defended againtt 
an attack, as it is commanded by feveral hills inthe neigh- 
bourhood. -, 

Wittiam’s Fort, isa faGory of Afia belonging to the 
Eaft-India company, feated on one of the branches of the 
river Ganges, in the kingdom of Bengal. The tort was 
firit built in the fhape of an irregular ‘tetragon of brick 
acd mortar; and the town has nothing regular. in. it, 
becaufe every one built a houfe.as he liked beft, and for 
his own conveniency. The governor’s houfe is within the 
fort, and is the bet piece of archite&iure in thefe parts. 
Here there are‘alfo convenient lodgings for the factors and 
writers, with ftore-houfes for the company’s goods, and ma- 
gazines for.ammunition. About 59 yards from the fort is 
the church, built by the charity of merchants refiding here. 
‘dhe town is called: Ca/cutta, and has a pretty good hofpital 
for. the fick, though few come out of it alive. It is po- 
verned by a mayor and aldermen, as moft of the company’s 
factories in the Eaft Indies now are. In 1757 at was furs 
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prifed by the nabob of Bengal, who took it, and pnt maf Wil 


of thofe that had made refiftance into a place called the 
Black Hole, where moft of them were f{mothered. "J'his 
nabob was afterwards killed, and another fet up in his room, 
more friendly to the Englifh ; and the fatory was re-efta- 
blifhed. : E. Long. 86. 0, N. Lat. 22. 27.. 

Sweet-Wiiriam. See Dianruus. 

WILLIAMSBURG, a town of North America, in 
Virginia, and formerly capital of that. ftate. It is fituated 
between two creeks; one falling into James, and the other 
into York River. The diftance of each landing place ig 
about a mile from the town, which, with the difadvantage 
of not being able to bring up large veffels, and the want of 
enterprife in the inhabitants, has occafioned its decay. Here 
is a college, defigned for the education of the Indians, but 
which, on account of their averfion to learning, never an- 
fwered the purpofe. It is 60 miles ealt of Richmond. . W. 
Long. 76. 30. N. Lat. 37. 10. 

WILLIAMSTADT, a fea-port town of Holland. It 
isa handfome ftrong place, and the harbour is well frequent- 
ed. . It was built. by William prince. of Orange in 1585 5 
and in 1732 belonged to the ftadtholder of Friefland, The 
river neat which ‘it..is built is called Butierfliet or Holland 
Diep sand is one of the bulwarks of the Dutch on the fide 
of Brabant, where they always keep a garrifon. This place 
made a gallant defence in 1793 againit the French, who 
were obliged to raife the tiege. It is 15 miles north-eak of 
Bergen-ep-Zoom, and 12 fouth-weft of Dort. E. Long. 
4+ 30.-N, Lat. 51. 39. : 

WILLIS (Dr Thomas), a celebrated Englifh phyfician, 
was born at’ Great Bodwin, in Wilthhire, in 1621, and 
fludied at Chrift-church college, Oxford. When that city 
was garrifoned for the king, he, among other {cholars, bore 
arms for his Majefty, and devoted his leifure hours'to the 
ftudy of phyfic. The garrifon of Oxford at length furrens 
dering to the parliament, he applied himfelf to, the pratice 
of his prefeffion ; and foon rendered himfelf famous by his 
eareand {kill. He appropriated.a room .as-an oratory for 
divine fervice according te the church of England, whither 
molt of the loyalifts in Oxford daily reforted. In 1660, he 
became Sedleian :profeffor of natural philofophy, and the 
fame year took the degree of do¢tor of phyfic. In 1664, 
he difcovered the famous medicinal {pring at Alftropp, near 
Brackley. He was one of the firlt members of the Royal 
Society, and foon’ made-his name illuftrious by ‘his excellent 
writings. In 1666, after the fire of London, he removed 
to Weitminfter ;.and bis praétice. became greater than that 
of any of the phyficians his contemporaries... Soon after 
his fettlement in London, his only fon Thomas falling into 
a coniumption, he fent him to Montpelier in France for the 
recovery of his health; and it proved fuccefstul. His wife 
alfo labouring under the fame diforder, he offered to leave 
the town ; but fhe, not fuffering him te negle&; the means 
of providing fer his family, died in 1670. He, died at his 
houfe in St Martin’s in 1675, and was buried near her im 
Weftminfter-abbey. Dr Willis was extremely modeit and 
unambitious, and refufed the honoyr of knighthood. He 
was remarkably pious: As he role early in the morning, 
that he might be prefent at divine fervice, which he conftant- 
ly frequented betore he vifited his patients, ‘he procured 
prayers to be read beyond the accuftomed times while he 
lived; and at his death fettled a ftipend of 20]. per annumg 
to continue them. He was a liberal benefactor tothe poor 
wherever he came,:having trom his early practice allotted 
part of his profits to charitable ufes. He was exaét and ree 
gular in all his hours: aad though his table was the refort 
of moft of the great men of London, yet he was naires 
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complaifance, or fociety ; but he was juftly admired for his 
deep infight into natural and experimental philofophy, ana- 
tomy, and chemiftry ; for his fuccefsful pra€tice; and for 
the elegance and purity of his Latin ftyle. He wrote, 1. A 
treatife in Englith, intitled 4 plain and eafy Method for prefer- 
wing thofe that are well from the Infection of the Plague, and for 
curing [uch as are infeed, 2. Several Latin works, which were 
colleéted and printed at Amfterdam, in 1682, in 2 vols gto. 

VW I LLUGHBY (Francis), a celebrated natural hiftorian, 
was the only fon of Sir Francis Willughby, knight. He was 
fond of ftudy from his childhood, and held idlenefs in abhor- 
rence; he being fo great an economi® with regard to his time, 
as not willingly to lofe or mifapply theleaf part of it, by which 


means ke attained great fill in all branches of learning, and- 


particularly in the mathematics. But obferving that the hiftory 
of animals was in a great meafure negleéted by his country- 
men, he particularly applied himfelf to that province ; and 
for this purpofe carefully read over what had been written 
on that fubje@ by others. He then travelled feveral times 
over his native country and afterwards into France, Spain, 
Italy, Germany, and the Low Countries, attended by his in- 
genious friend Mr John Ray. It is remarkable, that, not- 
withftanding the advantages of birth, fortune, and parts, he 
was as humble as any man of the meaneft fortune ; was fo- 
ber, temperate, and chafte; fcrupuloufly jult; fo true to 
his word and promife, that a man might venture his eftate 
and life upon it; fo faithful and conftant to his friend, as 
never to defert him when fortune frowned upon him; and 
remarkably pious, patient, and fubmiffive to the divine will. 
This is the character given of him by Mr Ray, whofe ve- 
racity none will doubt. ‘This ingenious and learned gentle- 
man died in 1672, at 37 years of age ; having impaired his 
health by his application. He wrote, 1 Ornithologie libri 
tres, folio, which was afterwards tranflated into Englith, 
with an Appendix by Mr Ray, in folio. 2. Hiflorie Pifc- 
um libri quatuor, folio. 3. Letters of Francis Willughby, 
Efg; added to Philofophical Letters between the learned Mr 
Ray and feveral of his correfpendents, publifhed, in 8vo, by 
William Derham. 4. Several ingenious papers in the. Phi- 
Jofophical ‘l'ranfaétions. 

WILMOT (John), earl of Rochefter, a great wit in 
the reizn of Charles II. the fon of Henry earl of Rochefter, 
was bern in 1648. He was taught grammar and claffical 
learning at the free-fchool at Burford ; where he obtained 
a quick relifh of the beauties of the Latin tongue, and after- 
wards became well verfed in the authors of the Auguttine age. 
In-1659, he was admitted a nobleman of Wadham college, 
where he obtained the degree of mafter of arts. He after- 
wards travelled through France and Italy ; and at his re- 
turn was made one of the gentlemen of the bed-chamber to 
the king, and comptroller of Woodfock Park. ‘In 1665, 
he went to fea, and. was in the Revenge, commanded by 
Sir Thomas Tiddiman, when an attack was made on the 
port of Bergen in Norway; during the whole aétion he 
fhowed the greateft refolution, and gained a high reputa- 
tion for conrage ; which he fupported in a fecond expedi- 
tion, but afterwards loft it in a private adventure with Lord 
Mulprave. 

Before the earl of Rochefter travelled, he had given into 
the mott difcrderly and intemperate way of living ; at his 
return, however, he feemed to have got the better of it en- 
tirely. But falling into the company of the courtiers, who 
continually pratifed thefe exceffes, he became fo funk in 
debauchery, that he was for five years together fo given up to 
drinking, that during all that time he was never cool enough 
to be mafter of himfelf. His violent love of pleafure, and 
his difpofition to extravagant mirth, carried him to great 
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by, able for his plainnefs, and his being a man of little difcourfe, 
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excefles. The Grit involved him in fenfuality, and the other 
led him into many adventures and ridiculous frolics. Once 
difguifing himfelf fo that he could not be known by his 
neareft friends, he fet up in Tower-ftreet for an Italian 
mountebank, and there difperfed his noftrums for fome 
weeks. He often difguifed himfelf as a porter, or as a beg- 
gar, fometimes to follow a mean amour ; at other times, he 
would go about merely for diverfion, in odd fhapes; and 
aéted his part fo naturally, that he could not be known even 
by his friends. In fhort, by his conftant indulgence in wine, 
women, and irregular frolics; he entirely wore out an ex- 
cellent conftitution before he was 30 years of age. In Oc- 
tober 1679, when recovering from a violent difeafe, which 
ended in a confumption, he was vifited by Dr Burnet, upon 
an intimation that fuch a vifit would be agreeable to him. 
Dr Burnet ‘publifhed an account of his conferences with 
Lord Rochefter ; in which it appears, that though he had 
lived the life of a libertine and atheif, yet he died the death 
of a penitent Chriftian. His death happened in 16805 
fince which time his poems have been various times printed, 
both feparately and together: but when once he obtained 
the character of. a lewd and obfcene writer, every thing in 
that ftrain was fathered upon him; and thus many pieces 
not of his writing have crept into the later editions of his 
works. ‘The author of the Catalogue of Royal and Noble 
Authors fays, he was “ a man whom the Mufes were fond 
to infpire, and afhamed to avow, and who practifed without 
the leaft referve that fecret which can make verfes more 
read for their defe&ts than their merits. Lord Rocheiter’s 
Poems have much more obfcenity than wit, more wit than 
poetry, and more poetry than politenefs.”” His writings, be- 
fides thofe already mentioned, are, A Satyre againft Mankind; 
Nothing, a poem; Valentinian, a tragedy ; Tifty-four Let. 
ters to Henry Saville, and others ; Seven more to his Wife 
and Son: a Letter on his deathbed to Dr Burnet. He 
alfo left behind him feveral other papers, and a Hiftory of 
the Intrigues of the Court of Charles II. but his mother, a 
very devout lady, ordered all his papers to be burned. 

WILSON (Florence), known in the republic of letters 
by the name of FVorentius Volufinus, was born at Elgin in 
the fhire of Murray in Scotland, and educated in the uni- 
verfity of Aberdeen. Travelling to England with an inten- 
tion to improve his fortune, he had the felicity to be introdu- 
ced to cardinal Wolfey, who appointed him tutor to one of his 
nephews. In that capacity he went to Paris, and continu- 
ed there till the cardinal’s death. During his refidence in 
that city he became acquainted with the learned cardinal 
Bellai, archbifhop of Paris, who allowed him a penfion, and 
meant to have appointed. him royal profeffor of the Greek 
and Latin languages in the univerfity of Paris; but Bellas 
being difgraced, Wilfon’s profpedts faded with the fortunes 
of his patron, whom neverthelefs he attended on his journey 
to Rome.. Wilfon was taken ill at Avignon, and the car- 
dinal proceeded without him. After his recovery, he paid 
a vifit to the celebrated cardinal Sabolet, the Mecenas of 
his time, who was alfo bifhop of Carpentras, where he then 
refided. The cardinal was fo charmed with his erudition, 
that he appointed him profeffor of the learned languages, 
with a flipend of 100 piltoles per annum. 

During his refidence at Carpentras, he wrote his cele- 
brated treatife De Anim: Tranquillitate. Mackenzie fays that 
he afterwards taught philofophy in Italy ; and that, being 
at length defirous of returning to Scotland, he ,began his 
journey homeward, was taken ill at Viene in Dauphiny, 
and died there in the year 1547. He was generally elleem- 
ed an accomplifhed linguilt, an admirable philofopher, and 
an excellent Latin poet. ‘tie wrote, befide the above trea- 
tife, 1. Poemata. Lond. 16:9, 4to. 2. Gommeniatio que- 
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Wilfon. dam theologica in aphorifinos diff Aa, per Sebaft. Gryph. 
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lofophia Ariftot. Synopfis, lib. iv. 

WiILson (Thomas), lord bifhop of Sodor and Man, was 
born in 1663, at Burton, in the county of Chefter. He 
received the rudiments of his education at the county town, 
and from thence was removed to the univerfity of Dublin. 
His allowance at the univerfity was 20]. a-year; a fum, 
{mall 2s it may now appear, which was in thofe days fuf- 
ficient for a fober youth in fo cheap a country as Ireland. 

His firfl mtention was to have applied to the ftudy of 
phyfic; but from this he was diverted by archdeacon 
Hewetfon, by whofe advice he dedicated himfelf to the 
ehurch. He continued at college till the year 1686, when, 
on the zgth of June, he was ordained deacon. 

The exaét time of Mr Wilfon’s leaving Dublin is not 
known: but on account of the political and religious dif- 
putes of thofe days, it was fooner than he intended. On 
the roth of December, in the fame year, he was licenfed to 
the curacy of New Church in Winwick, of which Dr Sher- 
Jock, his maternal uncle, was reGtor. His ftipend was no 
more than 301. a-year; but being an excellent economilt, 
and having the advantage of living with his uncle, this {mall 
income was not only {ufficient to fupply his own wants, 
but it enabled him to fupply the wants of others; and for 
this purpofe he fet apart one-tenth of hisincome. In 1692 
he was appointed domeftic chaplain to William earl of Der- 
by, and tutor to his fon James Lord Strange, with a falary 
ef 301. a-year. He was foon after eleted matter of the 
alms-houfe at Latham, which brought him in 201. a-year 
more. Having now an income far beyond his expetations, 
er his wifhes, except as it increafed his ability to do good, 
he fet apart one fifth of his income for pious ufes, and par- 
ticularly for the poor. In short, as his income increaled, he 


increafed the portion of it which was allotted to the pur- 
pofes of charity. At firft he fet apart a tenth, then a 


fifth, afterwards a third, and laftly, when he became a bi- 
thop, he dedicated the full half of his revenues to pious and 
charitable ufes. 

He had not been long in the fervice of Lord Derby, be- 
fore he was offered the valuable living of Buddefworth in 
Yorkthire ; which he refufed to accept, as being inconfiftent 
with the refolves of his confcience againft non-refidence, 
Lord Derby choofing ftill to retain him as chaplain and 
tutor to his fon. In 1697 he was promoted, not without 
fome deyree of compulfion on the part of his patron, to the 
bifhopric of the Ifle of Mans a preferment which he held 
§8 years. In 1698 he married Mary, daughter of Thomas 
Patten, Efq; of Warrington. By this lady, who furvived 
her marriage about fix years, he had four children ; none of 
whom furvived him except the late Dr Wilfon, prebendary 
of Weftminfter. 

“‘ The annual receipts of the bifhopric (fays the author 
of his memoirs) did net exceed 300]. in money. Some 
neceflaries in his houfe, as f{pices, fugar, wine, books, &c. 
muft be paid for with money ; diftreffed or thipwrecked 
mariners, and iome other poor objects, required to be re- 
relieved with money; but the poor of the ifland were fed 
and clothed, and the houfe in general fupplied from his 
demeines, by exchange, without money. ‘The poor, who 
could weave or {pin, found the beft market at Bithop’s- 
court, where they bartered the produce of thei¥ labour for 
corn. ‘Taylors and fhoemakers were kept in the houfe 
conitantly employed, to make into yarments. or fhoes that 
eloth or leather which his corn had purchafed ; and the aed 
and infirm were fupplied according to their feveral wants. 
Mr Moore of Douglas intormed the editor, that he was 
once witnefs to a pleafing and fingular inftance of the Bi- 
fhop’s attention to fome aged poor of the ifland. As he 
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was diftributing fpectacles to fome whofe eye-fight failed 
them, Mr Moore expreffed his furprife, as he well knew not 
one of them could read a letter. < No matter (faid the 
Bifhop with a {mile), they will find ule enough for them; 
thefe {peCtacles will help them to thread a needle, to mend 
their clothes, or, if need be, to keep themfelves free from 
vermin.”? 

So great was the bifhop’s attachment to his flock, that 
no temptation could feduce him from their fervice. He 
more than once refufed the offer of an Englifh bifhopric. 
There is an anecdote of his lordfhip and cardinal Fleury, 
which does great credit to them both. The cardinal want- 
ed much to fee him, and fent over on purpofe to inquire 
after his health, his age, and the date of his confecration, 
as they were the two oldeft bifhops, and he believed the 
poore(t, in Europe; at the fame time inviting him to France. 
The bifhop fent the cardinal an anfwer, which gave him fo. 
high an opinion of him, that the cardinal obtained an order 
that no French privateer fhould ravage the [fle ot Man. 

This good prelate lived till the year 1755, dying at the 
advanced age of 93. His works have lately been publithed 
in 2 vols 4to, 

WILTON, a market town in Wiltthire, three miles weft 
of Salifbury. It was once fo confiderable as to give title to 
the county. It formerly had 12 chnrches; and Odo, bro- 
ther-in-law to William I. was bifhop of Wilton: only one 
now remains. It fends members to parliament, and is the 
place where the knights of the fhire are chofen. It hasa 
great manufactory of carpets, which are brought to high. 
perfe&tion. Wilton is famous for lord Pembroke’s feat, 
fo well known through Europe for its containing a grand 
aflemblage of the productions of the greateft and moft an- 
cient mafters in painting and fculpture.—T'wo fairs-are held 
here annvally. 

WILTSHIRE, a county of England, bounded on the 
welt by Somerfetthire, on the eaft by Berkthire and Hamp- 
fhire, on the north by Gloucefterfhire, and on the fouth by 
Dorfetfhire and part of Hampfhire. The length amounts. 
to 39 miles; its breadth to 30; and its circumference to 
140. It contains 29 hundreds, 23 market-towns, 304 pa- 
rifhes, and about 876,000 fouls. Befides two members for: 
the fhire, and two for the city of Salifoury, each of the fol- 
lowing towns fends two members to parliament, viz. Wilton,, 
Downton, Hindon, Heytefbury, Weftbury, Calne, Devizes, 
Chippanham, Malmfbury, Cricklade, Great Bedwin, Lud- 
gerfhall, Old Sarum, Wooton- Baffet, Marlborough. 

The air of this county is very healthy, not only in the 
more low and level parts, but alio on the hills. ‘The foil 
of the vales is very rich, and produces corn and grafs in. 
great plenty. The beautiful downs in the fouth yield the 
fineft pafture for fheep, with which they are overf{pread. 
The greateft difadvantage the county labours under is want 
of fuel, as there are no coal-pits, and but little wood. This 
county is noted for great quantities of very fine cheefe, and 
for its manufaGiure of broad cloth, to which it was invited. 
by the great plenty and finenefs of its wool. Befides a 
number of leffer ftreams, it is watered by the rivers I fis,: 
Kennet, Upper and Lower Avon, Willy, Burne, and Nad- 
der, which are well ftored with fith. 

WINCHELS£EA, a town in Suffex, which has no mar- 
ket, but has one fair on May 14th for cattle and pedlars 
ware. It was an ancient place, at leaft the old town, 
which was {wallowed up by the ocean in 1250. It is now 
dwindled to a mean place, though it retains its privileges, 
and fends two members to parliament. It-is feated on a 
rocky cliff, on an inlet of the fea; and had a haven, now 
choked up. It had 18 parifh-churches, now reduced to 
one. ‘The market-houfe isin the midi of the town, from 
wheiice 
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ways, which had formerly buildings on each fide fpr a con- 
fiderable diftance, It is 2 miles fouth-weft of Rye, and 71 
It is governed by a mayor and ju- 
rats, though it has but about 7° houfes. Three of the 
gates are fill flanding, but much decayed, E. Long. a. 
44. N. Lat. So. 58, 

Wincnersea (Anne countels of), a lady of excellent 
genius, efpecially in poetry, was maid of honour to the du- 


chefs of York, fecond wife to king James [T. and was after-. 


wards married to Heneage, fecond fon of the earl of W in- 
chelfea. One of the moft confiderable of the countefa of 
Winchelfea’s poems was that on the Spleen. A. collection 
of her poems was printed at London in i713, containing a 
tragedy never acted, intitled 4rifomenes. ‘The countefs died 
in 1920 without iffue, ‘as her hufband did in 1726. 
WINCHESTER, the capital ef the county of Hamp- 
fhire in England. It is a very ancient city, fuppofed to 
have been built feveral centuries before Chrift. ‘fhe Ro- 
mans called it Venta Belgarum, the Britons Caer Givent, and 
the Saxons Wittanceajler ; whence came the prefent name. 
Jt ftands upon the river Itchin, in a bottom furrounded 
with chalky hills ; and is generally allowed to have been a 
confiderable place in’ the time ef the Romans. Some of 
the firit converts to Chriftianity are fuppofed to have lived 
here. In the cattle, near the wett gate, many of the Saxon 
kings anciently kept their court. The ‘cathedral was 
founded by Kenegulfe, a king of the Mercians; but there 
were many Chriflians, and places for. their worfhip here, 
long before that period. It is a large pile, and has a ve- 
nerable look, but is not very elegant. Befides the tombs, 
there are many curious pieces of workmanfhip in it; the 
chief of which are, 1. The font, ere&ed in the time of the 
Saxons. 2. Copper ftatues of James I. and Charles I. 3. 
The bifhop’s throne. 4. The ftalls of the dean and pre 
bendaries, 5. The afcent to the choir and altar, 6; ‘lhe 
pavement, inlaid with marble of diverfe colours, in various 


figures, 7. | he altar-piece, reckoned the nobleft in Eng- 
land. 8, The paintings in the windows, efpecially the 


great ealt window. At the hofpital of the Holy Crofs, 
every traveller that knocks at the door may claim a man- 
chet of white bread and a cup of beer; of which a great 
quantity is provided every day for that purpofe. This hof- 
pital was intended for the maintenance of a mafter and 30 
penfioners, ‘but only 14 are now maintained in it; and the 
mafter enjoys a revenue of 8001. a-year. This city is about 
a mile and a half in compais, and almoft- furrownded with a 
wall of flint, has fix gates, larze {uburbs, broad clean ftreets; 
but the private houfes are in general but ordinary, many of 
them being very old. The city is interfperfed with a great 
many gardens, which contribute to its beauty and healthi- 
nels. The corporation confifte of a mayor, high-fteward, 
recorder, aldermen, two coroners, two bailiffs, 24 common- 
council men, a town-clerk, four conftables, and four fer- 
jeants at mace; and the city gives title of marquis to the 
duke of Bolton, A Reman highway leads from hence to 
Alton 5 and went formerly, as it is thought, from thence 
to London, ‘The charming downs in the neighbourhood 
contribute greatly to the health and pleafwre of the inha- 
bitants. ‘Che river Itchin is navigable for barges from 
henee to Southampton, W. Long. x. 21. N. Lat. gt. 5. 

WINCKLEMAN (Abbé Joha), was born at Stendall, 
in the ald Marche of Brandenburgh, in 1718. “His tather 
was a fhoemaker. ‘This wonderful man, to all eppearance. 
deftined by his birth to fupexintend a little {chool in an ob- 
{eure town of Germany, raifed himfelf to the office of pre- 
fident of antiquities m the Vatican. Afrer having been 
fevem years: profeflor im the college of Sechaufen near Salf. 
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wedel, he went into Saxony, where he refided feven years Winckle. 


more, and was librarian to count Bunau at Nothenita, 
When he left this place, 1754, he went to Drefden, where 
he formed an acquaintance with the ableft artifts, and pars 
ticularly with M. Oefer, an excellent painter, and one of the 
beft draughtfmen of the age. In that year he abjured Lu. 
theraniim, and embraced the Roman Catholic religion. In 
September 175, he fet out for Italy, and arrived at Rome 
in December following. His principal objet was to fee thie 
Vatican library, and to examine the ruins of Herculaneum, 

Mr Winckleman carried with him into Italy a fenfe of 
beauty and art, which led him inftantly to admire the ma- 
iter-pieces of the Vatican, and with which he began to fludy 
them. He foon increafed his knowledge; and it was not 
till after he had thus purified his tafte and conceived an idea 
of ideal beauty, which led him into the greateft fecrets of 
art, that he began to think of the explanation of other 
monuments, in which his great learning could not fail to 
difinguifh him. His erudition enabled him to fill up his 
principal plan of writing the “ Hiftory of Art.” In 1756 
he planned ‘his * Reftoration of Ancient Statues,” and a 
larger work on the ‘ Tafte of the Greek Artifts ;? and 
defigned an account of the galleries of Rome and Italy, bes 
ginning with a volume on the Belvedere ftatues, in the 
manner of Richardfon, who, he fays, only ran over Rome. 
He alfo intended a hiftory of the corruption of tafte in art, 
the reftoration of ftatues, and an illuftration of the obfeure 
points of mythology. All thefe different eflays led him to 
his “ Hiftory of Art,’ and his “ Monumenti Inediti.” It 
muft, however, be confeffed, that the firft of thefe worke 
has not all the clearnefs and precifton that might be ex- 
pected in its general plan and divifion of its parts and ob- 
jets; but it has enlarged and extended the ideas both of 
antiquaries and collectors. The defcription of the gems 
and fulphurs of the Stofch. cabinet contributed not a little 
to extend Mr Winckleman’s knowledge. Few perfons have 
Opportunities of contemplating fuch vat collections. The 
engravings of Lippet and count Caylus are all that many 
can arrive at. Mr Winckleman’s Monumenti Inediti, of 
which he had begun the third vol. 1767, feem to have fe- 
cured him the efteém of antiquaries: Had he lived, we 


mar, 


fhould have had a work long wifhed for; a complete cols 


lection of the bas-reliefs difcovered from the time of Bartoli 
to the prefent, the greater part of which are in the pof- 
fefion of cardinal Albani. 

When cardinal Albani fucceeded to the place of libra- 
rian of the Vatican, he endeavoured to get a place for 
the Hebrew language for Winckleman, who refufed a ca- 
nonry, becaufe he would not take the tonfure. The elec. 
tor of Saxony gave him, 1761, unfolicited, the place of 
counfellor Richter, the dire€tion of the royal cabinet of 
medals and antiquities at Drefden. Upon the death of the 
Abbé Venuti, 1762, he was appointed prefident of the an- 
tiquities of the apoftolic chamber, with power over all dif. 
coveries and exportations of antiquities and pi€tures, This 
is a poft of honour, with an income of 160 f{eudi per annum, 
He had a profpe& of the place of prefident of antiquities in 
the Vatican, going to be created at 16 fcudi per month, 
and was named corretponding member of the Academy of 
Infctiptions. The king of Pruffia offered him by Col, 
Quintus Icilius the place of librarian and direétor of his 
c.binet of medals and antiquities, void by the death of M. 
Gautier de la Croze, with a handfeme appointment. He 


made no {cruple of accepting the offer; but when it camg 
to the pope’s ears, he added an appointment out of his own 
purfe, and kept him at Rome. 

In April 1768, he left Rome, to go with M. Cavaceppi 
over Germany and Switzerland. When he came to Vienna, 
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Winckle- he was fo pleafed with the reception he met with, that he 


man, 


Wind 


made a longer ftay there than he had intended. But, being 
{uddenly ferzed with a fecret uneafinefs and extraordinary 
defire to return to Rome, he fet out for Italy, putting off 
his vifits to his friends in Germany to a future opportunity. 
A\s he pafled through Triefte, he was affaffinated, June 8. 
1768, by a wretch named Arcangeli, a native of Campiglio, 
a town in the territory of Piftoia, with whom he had made 
ah acquaintance on the road. ‘Uhis milcreant had been 
condemned for a robbery to work in fetters four years, 
and then to be banifhed the A.uftrian territories, on an oath 
never to return, He had obtained a mitigation of one of 
his fentences, and retired to Venice; but, changing his 
quarters backwards and forwards, he was fo reduced in 
circumftances that he at length took up his lodgings at 
the inn to which the Abbé happened to come. Arcangeli 
paid fuch affliduous court to him, that he entirely gained 
his confidence; and having been favoured with a fight of 
the valuable prefents which he had received at Vienna, 
formed a defign to murder and rob him. He bought a 
new fharp knife on purpofe; and as the Abbé (who had in 
the moft friendly manner invited him to Rome) was fitting 
down in his chair, early in the morning, he threw a rope 
over his head, and before he could difengage himfelf, ftab- 
bed him in-five different places. The Abbé had itll ftrength 
to get down to the ground-floor, and call for help; and 
being laid on a bed in the midft of the moft violent pain, 
he had compofure fufficient to receive the laft facraments, 
and to make his will, in which he appointed cardinal Alex- 
ander Albani his refiduary legatee, and expired in the af- 
ternoon. ‘The murderer was foon after apprehended ; and 


executed on the wheel oppofite the inn, June 26. 

Abbé Winckleman was a middle-fized man; he hada 
very low forehead, fharp nofe, and little black hollow eyes, 
which gave him an afped&t rather gloomy than otherwile. 


If he had any thing graceful in his phyfiognomy, it was 
bis mouth. A fiery and impetuous difpofition often threw 
him into extremes. Naturally enthufiaftic, he often indul- 
ged an extravagant imagination; but-as he poffefled a 
{trong and folid judgment, he knew how to give things a 
juft and intrinfic value. In confequence of this turn of 
mind, as well as a negle€ted education, a cautious referve 
was a quality he little knew. If he was bold in his deci- 


fions as an author, he was ftill more fo in’ his converfation, : 


and has often made his friends tremble for his temerity. 
If ever man knew what friendfhip was, that man was Mr 
Winckleman, who regularly praétifed all its duties; and for 
this reafon he could boaft of having friends among perfons 
of every rank and condition. t, 

WIND is a fenftble agitation of the atmofphere, occa- 
fioned by a quantity of air flowing~ from one place to ano- 
ther. - 

As navigation depends in a great meafure upon the di- 
retion and force of the winds, as the temperature of cli- 
mates is greatly influenced by them, and as they are abfo- 
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But, notwithftanding this, many of the phenomena remain 
unexplained, and a rational and fatisfagtory theory feems' 
ftill beyond our reach. It will not be expected, that where 
philofophers in general have failed, we fhall fucceed. If we 
can colle& the facts hitherto aicertained, and explain {uch 
of them as the late difcoveries have enabled us to underftand, 
we truft we fhall obtain the indulgence of the Public, though 
we cannot boaft of throwing much new light on this diih- 
cult fubject. 


Hiflory op ibe Winds. 


As the winds of the torrid zone differ in feveral impor- 
tant particulars from thofe which blow without the tropics, 
we {hall firft deferibe them, and afterwards thofe of the tem- 
perate zones. 

I. In thofe parts of the Atlantic and Pacific oceans which 


lie neareft the equator, there is a regular wind during the ths 


whole year called the ¢rade-wind. On the north fide of the 5% 
equator it blows from the north-eait, varying frequently a 
point or two towards the north or eaft; and on the fouth 
fide of it, from the fouth-ea&; changing fometimes in the 
fame manner towards the fouth or eaft. The {pace inclu- - 4 
ded between the fecond and. fifth degree of north latitude is 
the internal limit of thefetwo winds. ‘There the winds can 
neither be faid to blow from the north nor the fouth; calms 
are frequent, and violent florms. ‘his {pace varies a little 
in latitude as the fun approaches either of the tropics.—In: 
the Atlantic ocean the trade-winds extend farther north on 
the American than on the African coaft; arid as we ad- 
vance weftward, they become gradually more eafterly, and de-. | 
creafe in ftrength*. Their force diminifhes likewife as we'« 
approach their utmoft boundaries. It has been remarkediey 
alfo, that as the fun approaches the tropic of Cancer, the!” 
fouth-eaft winds become’ gradually more foutherly, and the’ 
north-eaft winds more ecafterly: exactly the contrary takes ™ 
place when the {un is approaching the tropic of Capricorn §..§ d 

The trade-wind blows conftantly in the Indian ocean 
from the roth degree of fouth latitude to near the 30th 7 
But to the northward of this the winds change every fix 
months, and blow directly oppofite to their former courfe.. 
Thete regular winds are called mon/oons, from the Malay: J 
word moofin, which fignities ‘ a feafon +.” « When theyt 
fhift their dire€tion, variable winds and violent ftorms fuc-”4 
ceed, which laf for a mouth and frequently longer; and?) 
during that time it is dangerous for veflels to continue at — 
fea. bs 

The monfoons in the Indian ocean may be reduced. to: 
two; one on the north and another on the fouth fide of the 
equator; which extend from Africa to the longitude of New 
Holland and the eaft coaft of China, and which fuffer par- 
tial changes in particular places from the fituation and in- 
fletion of the neighbouring countries. 

1. Between the 3d and icth degrees of fouth latitude 
the fouth-eaft trade-wind continues from April to OGtober ; 
but during the reft of the year the wind blows from the 


north-weit ¢. Between Sumatra and New Holland thist 
monfoon blows. from the fouth during our fummer months, 
approaching gradually to the fouth-eaft as we advance to- yg 
wards the coaft of New Holland; it changes about the end 1g 
of September, and continues in the oppofite direction till — 
April §. Between Africa and Madagafcar its dire€tion ts 
influenced by the coaft; for it blows from the north-eaft 
from Oétober to April, and during the reft of the year from 
the fouth-weft q. q 
2. Over all the Indian ocean, to the northward of the im 
3d degree of fouth latitude, the north-eaft trade-wind blows" 
from O&ober to April, and a fouth-weft wind from April 9 
to Oétober |}. From Borneo, along the coaft of Malacca! ? 
and | 


lutely neceffary to preferve the falubrity of the atmofphere, 
#t is not furprifing that they have very much engaged the 
attentionof mankind. ‘lo be acquainted with the laws by 
which they are regulated, and to be able to calculate before- 
hand the confequences of thefe laws, has been in every age 
the eager wifh of philofophers. But whether it has been 
owing to an improper method of ftudying this fubjed, or to. 
its lying beyond the reach of the human faculties, philofo- 
phers have not made that progrefs in it which the fanguine 
imaginations of fome individuals led them to expe&t. Ma- 
ny difcoveries indeed have been made; and from the num- 
bers and the genivs of the philofophers at prefent engaged 
in this fludy, others equally umportant may be expected, 


WIN (> er a7 WYN 


and ac far as China, this monfuon in fummer blows nearly 


from the fouth, and i winter from the north by eaft §.” 


~ Near the coait of Africa, between Mozambique and Cape 
Guardefan, the winds are irregular during the whole year, 
owing to the different monfoons which furround that parti- 
cular place —Monfoonsare likewile regular in the Red Sea; 
between April and O&teber they-blow from the north-weft, 
f and during the other months from the fouth-ealt, keepmg 
’. conftantly parallel to the coat of Arabia *. 
vol. Monfoens are not altogether confined to the Indian O- 
: cean; on the coali of Brazil, between Cape St Auguitine 
' and the ifland of St Catherine, the wind blows between 
| September and April from the eaft or north-eaft, and be- 
y.J. tween April and September from the fouth-weft .—The 
ich’s bay of Panama is the only place on the weft fide of a great 
continent where the wind {hifts regularly at different fea- 
¥)-fons: there it: is eafterly between September and March ; 
but between March and September it blows chiefly from 
the fouth and fouth-wett. 

Such in general is the direGtion of the winds in the torrid 
zone all over the Atlantic, Pacific, and Indian Oceans; but 
they are fubjeé to particular exceptions, which we fhall now 
endeavour to enumerate.—On the coalt of Africa, from 
Cane Beyador to Cape Verde,~the winds are generally 
north-weft; from hence to the ifland of St ‘Thomas near 
the equator they blow almoft perpendicular to the fhore, 
bending gradually, as we advance fouthwards, firlt to the 

ly, welt and then to the fouth-welt ||. On the coaft of New 
Spain likewife, from California to the Bay of Panama, the 
winds blow almo& conftantly from the weft or fouth- weft, 
except during May, June, and July, when Iand-winds pre- 
vail, called by the Spaniards Pop2gayos. On the coalt of 
Val. Chili and Peru q, from 20° or 30° fouth latitude, to the 
Weigh’s equator, and on the parallel coatt of Africa, the wind blows 
Eis during the whole year from the fouth, varying according to 
Tranj,the direction of the land towards which it inclines, and ex- 
gol. ii. tending much farther out to fea on the American than the 
he African coaft. The trade-winds are alfo interrupted fome- 
times by wefterly winds in the Bay of Campeachy and the 

Bay of Honduras. 

As to the countries between the tropics, we are too little 

acquainted with them to be able to give a fatisfaGtory hito- 
4 ry of their winds. 
ind In all maritime countries between the tropics of any ex- 
tent, the wind blows during a certain number of hours eve- 
ry day from the {ea, and during a certain number towards 
the fea from the land; thefe winds are called the /ea and 
land breezes. he fea-breeze generally fets in about ten 
in the forenoon, and blows till fix in the evening ; at feven 
the land-breeze begins, and continues till eight in the morn- 
irfden’s ing, when it dies away *. During fummer the fea-breeze 
uf Su~ is very perceptible on all the coafts of the Mediterranean 
a, »: Sea t, and even fometimes as far north as Norway ||. | 
i In the ifland of St Lewis on the coalt of Atrica, i 16% 
yol. ;. north latitude, and 16° welt longitude, the wind during the 
3s rainy feafon, which lats from the middle of July to the 
Ines’s middle of OGober, is generally between the fouth and eait; 
Bie during the reft of the year it is for the moft part eait or 
* wrt” north-eaft in the morning; but as the fun rifes, the wind 
of approaches gradually to the north, till about noon it gets 
wey. to the welt of north, and is called a /ea-breeze. Sometimes 
Rs on it fhifts to the ealt as the fun defcends, and continues there 
lewis during the whole night. In February, March, April, May, 
Bala. and fune, it blows almoft conitantly between the north and 
weft §. In the ifland of Balama, which lies likewile on the 
weit coalt of Africa, in the 11th degree of north fatitude, 
y yo}, the wind during nine months of the year blows from the 
art. 25° 
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fouth- welt; but in November and December a very cold Wind. 


and 20th degree of north latitude, the warm feafon is intro-See Map in 
duced about the middle of April by fultry winds from the /a¢/rom's 
fouth-ealt, which brine along with them a deluxe of rain +, Aly, ah 

In Fezz2n, which is fituated about the 25th derree prt Uae 
north latitude, and the 3¢th degree of eaft longitude, the Bornou and 


wind irom May to Auoult blows from the eait, fouth-eall, F:zzen, 


or fouth welt, and is istenfely hot t. pS a Ge 
i Raed sf ¢ 3 Mt [FOCTRELGH 9. 
In Abyffinia the winds generally blow from the welt, 4708 , 


north-weft, north, and north-eaft. During the months of} viene 
June, July, Augult, September, and O@ober, the north Re 
and north-eaft winds blow almonft conftantly, efpecially in Abyflinia, 
the morning and evening 5 and during the reft of the year 
-they are much more frequent than any other winds *. * Bruce's 
At Calcutta, in the province of Bengal, the wind blows eee 
during January and: February from the fouth-we&t and a Pe 
fouth ; in March, April, and May, from the fouth ; in June, g 
July, Auguft, and September, from the fouth and fouth- Calcutta, +] 
eaft ; in O@tober, November, and December, from the north- ee 
weit *.—At Madras the moft frequent winds are the north posi 
and north-eat.—-At ‘Livoli in St Domingo, and at Tea: devas andl 
Vaches, the wind blows ofteneft from the fouth and fouth-ii. Appen. 
eaft t.—-From thefe facts it appears, that in moft tropical ate 
countries with which we are acquainted, the wind ‘enerally aa if 
blows from the nearelt ocean, except during the coldett P. Cotte, 
months, when it blows towards it. Four de 
II. In the temperate zones the direGtion of the winds is P4x/- 179+ 
by no means fo regular as between the tropics. Even in oe of 
the fame degree of latitude, we find them often blowing iMthe Norrn 
different ‘dire@tions at the fame time; while their changes Temre- 
are frequently fo fudden and fo capricious, that to account A** 
for them has hitherto been found impoffible. When winds Like 
are violent, and continue long, they generally extend over & 
large tra&t of country 3 and this is more certainly the cafe 
when they blow from the north or eaft than from any other 
points §. By the multiplication and comparifon of Meteoro- § Derham's 
logical ‘T'ables, fome regular connection between the changes Péy/<- 
of the atmofphere in different places may in time be obfer- 4/0" 's 
ved, which will at lait lead to a fatisfactory theory of the (3 
winds. It is from fuch tables chiefly that the following faéts 
have been collected. oY 
In Virginia, the prevailing winds are between the /outh- Of Ameri- 
wef, welt, north, and north-weft ; the moft frequent is theca, 
fouth- weft, which blows more conftantly in June, July, and 
Augult, than at any other feafon, The north-wef winds * Ffer/on's 
blow moft conftantly in November, December, January, and Gel ad 4s 
February *.—At Ipfwich in New Enyland the prevailing re 
winds are allo between the /outh. wef, wef, north, aud north- Philad. vols 
eafi; the moft frequent is the north-wef t: But at Cameii, art. 10. 
bridge, in the fame province, the molt frequent wind ist 772a/- 
the fouth-eq# {.—The predominant winds at New York ee oa 
are the orth and wef §: And in Nova Scotia north-qweft;. p. aoe 
winds blow for three-fourths of the year |!.—The fame wind} M. Cotte,, 
blows moft frequently at Montreal in Canada; but at Que- Foun de 
bec the wind generally follows the direétion of the river St* iene 
Lawrence, blowing either from the north-eaft or fouth-wefl J. Prefent 
-——At Hudfon’s Bay wefferly winds blow for three-fourths,Srate of 
of the year; the north-wef wind occafions the greatelt cold, Nove Scotia 
but the north and north-eaff are the vehicles of fnow *. aa re 
It appears from thefe facts, that wetterly winds are moft © 68 , 
frequent over the whole eaftern coat of North America 5jdid, 
that in the fouthern provinces fouth-weft winds predominate ;* Pennant's 
and that the north-weft become gradually more frequent as ife 4° F 
we approach the frigid zone. : Page qa 
‘In Egypt, during part of May, and. during June, July, 
Augutt, 


Wind. 


Qeremerem acasene! 


1% 
Egypt, 


3 


I 
Vhe Medi- 
terranean, 


+ Ibid, p. 


$9 and 65. 


* Cotte, 
ibid, 

14 
Svuria and 


W si WN 

Auguf, and September, the wind blows almof conftantly 
from the noril, varying fometimes in June to the wf, and 
in fuly to the wef and the eaft ; during part of September, 
and in O@ober and November, the winds are variable, but 
blow more regularly from the ea? than any other quarter ; 
in December, January, and February, they blow from the 
narth, north-w-ft, and wef? ; towards the end of February 
they change to the /owh, in which quarter they continue 
till near the end of March; during the laft days of March 
and in April they blow from the fouth-eaft, fouth, ard fouthe 
we/l, and at laft from the eaff; and in this direction they con- 
tinue during a part of May t. 

Inthe Mediterranean the wind blows nearly three-fourths 
of the year from the north ; about the equinoxes there is al- 
ways an eafterly wind in that fea, which is generally more 
conftant in {pring than in autumn+ ‘Thele obfervations 
do not apply to the gut of Gibraltar, where there are feldom 
any winds except the eg/ and the we/f.—At Baftia, in the 
ifland of Corfica, the prevailing wind is the fauth-awe/) *. 

In Syria the *orth wind blows from the autumnal equi- 


other parts nox to November ; during December, January, and Febru- 


of Afia, 


+ Polney’s 


Trav. vol, 


i. p. 326. 
¥ Cotte, 
tbid. 


ary, the winde blow from the we/ and /outh weft ; in March 
they blow from the /sutb, in May from the eaft, and in 
June from the north. From this month to the autumnal 
equinox the wind changes gradually as the fun approaches 
the equator; fir to the ea/f, then to the fouth, and lattly to 
the wf t.—At Bagdad the moft frequent winds are the 


§ Pennant’ fouth-weft and north-wef; at Pekin, the north and the 
Aréic Zool foutht ; at Kamatfchatka, on the north-eaft coat of Afia, 


Pp: Cxili. 


Spain, 
4} Bohun’s 
Hift. of 
Winds, p. 
116, 
17 
Switzer- 
Jand, 
& Cotte, 
bid. 
}| Jérd. 
18 


France, 


19 
‘The Ne. 
therla: ds, 
+ Ibid. 


UI 
Britain, 
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the prevailing winds blow from the wef §. 

In Italy the prevailing winds differ confiderably accord- 
ing to the fituation of the places where the obfervations have 
been made: At Rome and Padua they are northerly, at Mi- 
lan eaferly +.—All that we have been able to learn concern- 
ing Spain and Portugal is, that on the weft coalt of thefe 
countries the wef is by far the moft common wind, particu- 
larly in fummer; and that at Madrid the wind is north-eaf 
for the mreate't part of the fummer, blowing almoft con- 
ftantly from the Pyrenean mountains +.—At Berne in Swit- 
zerland the prevailing winds are the north and weft; at St 
Gottard, the north-ea/?; at Laufanne, the north-weft and fouth- 

Father Cotte has given us the refult of obfervations made 
at 86 different places of France |}; from which it appears, 
that along the whole fouth coaft of that kingdom the wind 
blows moft frequently from the north, north-weft, and north- 
ea/t ; on the weit coaft, from the weft, fouth-weft, and norih- 


weft; and on the north coaft, from the /outh-wef. Thatin. 


the interior parts of France the /outh-eve? wind blows moft 
frequently in 18 places ; the we wind in 14; the north in 
13 ; the fouth in 6 ; the north-caff in 43 the fouth-eafl in 2; 
the caf and novth-wef each of them in one.—On the weft 
coaft of the Netherlands, as far north as Rotterdam, the pre- 
vailing winds are probably the /outh-quef, at lealt this is the 
cafe at Dunkirk and Rotterdam}. It is probable alfo that 
along the reft of this coaft, from the Hague to Hamburgh, 
the prevailing winds are the north-wef, at leaft thete winds 
are mofl frequent at the Hague and at Franeker §.-~The 
prevailing wind at Delft is the fouth-eaf; and at Breda the 
north and the eaf +. 

In Germany the eaf wind is moft frequent at Gottingen, 
Munich, Weiflemburg, Duffeldorf, Saganum, Erford, and 


at Buda in Hunvary ; the /outh-eaf at Prague and Wirtz- 


burg ; the north-eaf at Ratifbone ; and the ce? at Manheim 
and Berlin ft. 

From an average of ten years of the regifter kept by or- 
der of the Royal Society, it appears, that at London the 
winds blow in the following order : 


[: 86a: J 


Win 
Dare. | Winns. 
112 | South-eah 
58 | Katt - 
North-weft §9 | South ° 18 
Wett > 53 | North > 16 


Tt appears, from the fame regifter, that the frsth-weft 
wind blows at an average more frequently than any other 
wind during every month of the year, and that it blows 
longeft in July and Auguft; that the aorid eaft blows moft 
con“antly during January, March, April, May, and June, 
and moft feldom during February, July, September, and 
December ; and that the north-weft wind blows oftener from 
November to March, and more feldom during September 
and Oétober than any other months. ‘The fouth-wef winds 
are allo moft frequent at Briftol, and next to them are the «psi 
north-eaft §. Yeni, Wen 
The following table of the winds at Lancafter has been Ixvi. p. a. 
drawn up from areyifter kept for feven years at that place q: 1 MZanch. @ 


Tranf. volg 
Winns. Days. | Wisps, Days. iv. p. 234 
South-weft 92 | South-eaft ae: 
North-eatt 67 | North 30 
South : 51 | North-weft 
Wett ° 41 | Raft : 


26 
iT 

The following table is an abftraét of nine years obferva. 
tions made at Dumfries by Mr Copland }. 


Winps. Days. | Winns. 

South 82+! North 

Wett 69 | North-weft : 
Fatt 68 | South-eaft ° 184 
South-weft ° 50% | North-eaft 2. 14% 


The following table is an abftra& of feven years obferva- 
tions made by Mr Meek at Cambuflang near Glafgow tf : 
Winns. Days. | Winns. 
South weft ° 174.| North-eaft ° FO4 Vol. v. p. 
North-weft ° 140 | South-eatt . 47 245. 


It appears, from the regifter from which this table was 
extracted, that the north-ea/f wind blows much more fre- 
quently in April, May, and June, and the /outh-qwe/ in 
July, Auguft, and September, than at any other period, 
We learn from the Statiftical Account of Scotland, that the 
Jouth-wefl is by far the moft frequent wind all over that king. 
dom, efpecially on the weft coait. At Saltcoats in Airfhire, 
for inftance, it blows three-fourths of the year; and along 
the whole coaft of Murray, on the north-e./? fide of Scots 
land, it blows for two-thirds of the year. Eaft winds are 
common over all Great Britain during April and May; but 
their influence is felt moft feverely on the eaftern coatt. 

The following table exhibits a view of the number of 
cays during which the wefterly and eafterly winds blow in 
a year at different parts of the ifland. Under the term 
wefler/y are included the north-weft, weit, fouth weft, and 
fouth ; the term ea/fer/y is taken in the fame latitude.’ 

Wino 
Wetterly. Eatterly. 
132 
149 
175 
13995 


Winns, 
South weft 
North. eaft 


Dava, 


32 
26 


Wind, 


+ Zeid. 


Days. 
304 
25% 


t Statificak) 
Ascount of | 
Days. of Scathand,| 


Years of Obfer. Places, 
Io London 
7 Lancafter 
Sha Liverpool ¢ . 
9 Dumitries - 

10 Branxholm, 54 miles 
fouth-welt of Ber- 
wick ¢, - 

Cambuflang ~ 
Hawkhill, near Edin- 
burgh +, . 

et Mean 


t Manchef. 
fer Tranf, 
vol, iv. 


§ Pdindurg® 
Tran vol. 
i, Pe 203. 
435,5 Ibid, 
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22035 
21754 
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rind, = -¥q Yreland the fouth-weft and wef are the grand trade- 
a2 Winds, blowing moft in fummer, autumn, and winter, and 
and,  leaft in {pring. The north-caff blows moft in fpring, and 


nearly double to what it does in autumn and winter. The 

hs tbe fouth-cafi and north-weft are nearly equal, and are moft fre- 
Sin Dub quent after the fouth-weft and weft a 

At Copenhagen the prevailing winds are the eaf# and 

23 fouth-eaft ; at Stockholm, the wef and zorth ||. In Ruffia, 


, 
utly $ 


rth of ‘from an average of a regilter of 16 years, the winds blow 
rope. lf 7 - ~ . . 

(vite, | trom November to April in the following order : 

He Wei. N. W. Eat. S.W. South, N.E. N. S.E. 


12 


o/ *79"* Days 22 


45. 86) 23 19 14 


And during the other fix months, 


Welt. N. W. Eaft. S,W. South, N. E. N. S. E. 
Days, 27.) Oe agar ae 22 PE. 92 38 


The wef wind blows during the whole year 72 days $ 
the north-qweft 53; the /outh-weff and north 46 days each. 
During fummer it is calm for 41 days, and during winter 

Guthrie onfor 21 *. In Norway the moft frequent winds are the 
p Climate fouth, the fouth-2ve/?, and fouth-eaft. ‘The wind at Bergen is 
mee feldom direétly weft, but generally fouth-weft or fouth-eaft ; 
L ii *~"a north-weft, and efpecially a north-eaft wind, are but little 


Pontoppi- known there +. 


20 


é at ¢ : 
v's Nat. From the whole of thefe fats, it appears that the moft 
y ff — frequent winds on the fouth coafts of Europe are the north, 
re the north-eaft, and north-weft; and on the weftern coaft, 


the fouth-weff :; that in the interior parts which lie moft 
: contiguous to the Atlantic Ocean, fouth-weft winds are 
| alfo moft frequent; but that eafterly winds prevail in Ger- 
| many. Wefterly winds are alfo meft frequent on the north- 
Ess eaft coft of A fia. 

i It is probable that the winds are more conftant in the 


inds of 
eSour fouth temperate zone, which is in a great meafure co- 


hy vered with water, than in the north temperate zone, where 
ae their dire@tion muft be frequently interrupted and altered 
by mountains and other caufes. 

bas M. de la Baille, who was fent thither by the French king 
Behe to make aftronomical obfervations, informs us, that at the 
pe of | Cape of Good Hope the main winds are the /outh-eaf? and 
dod north-weft; that other winds feldom laft longer than a few 
PSs hours; and that the ea/ and north-eaff winds blow very fel- 


dom. ‘The /uth-eafé wind blows in mott months of the 
Vereor. Yeat, but chiefly from O@ober to April; the north-we/t 
bles at the prevails during the other fix months, bringing along with 
lof P'i- it rain, and tempefts, and hurricanes. Between the Cape 
sad of Good Hope and New Holland the winds are commonly 


hs welterly, and blow in the following order ; north-we/t, fouth- 

36 wef, weft, north t. ; 

ithe In the great South Sea, from latitude 30° to 40° fouth, 
g 3 


bth Sea. the /outh-eaft trade-wind blows moft frequently, efpecially 
when the fun approaches the tropic of Capricorn ; the wind 
next to it in frequency is the north-we/?, and next to that is 
the /outh-weff. From fouth latitude 40° to 50° the pre. 
vailing wind is the north-wef, and next the /outh-wef. 
From 50° to 60° the moft frequent wind is alfo the north. 


Wale, weft, and next to it is the wef *. 

eteur. hus it appears that the trade-winds fometimes extend 

bles. farther into the fouth temperate zone than their ufual limits, 

. particularly during fummer; that beyond their influence 
the winds are commonly wefterly, and that they blow in the 

ys following order: north-weft, fouth-we/t,. weft. yy 

neralob. . us have we finifhed the hiftory of the dire€tion of the 


ations, Winds. In the torrid zone they blow conftantly from the 
north-eaft on the north fide of the equator, and from the 
fouth-eaft on the fouth fide of it. In the north temperate 
zone they blow moft frequently from the fouth-weit; in the 


3 
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fouth temperate gone from the north-weft, changing, how. ‘Wind. 
ever, frequently to all points of the compafs, and in the 
north temperate zone blowing particularly during {pring 
from the north-eatt. 28 

As to the velocity of the wind, its variations are almoft Velocity of 
infinite; ‘rom the gentleft breeze to the hurricane, which i wane: 
tears up trees and blows down honfes. !t has been re- 
marked, that our moft violent winds take place when nei- 
ther the heat nor the cold is greatett; that violent winds 
generally extend over a great tract of country; and that 
they are accompanied with fudden and great falls in the 
mercury of the barometer. ‘i‘he wind is fometimes very 
violent at a diftance from the earth, while it is quite calm at 
its furface. On one occation Lunardi went at the rate of 70 
miles an hour in his balloon, though it was quite calm at 
Edinburgh when he afcended, and continued {o during his 
whole voyage. See PNeumarics. 

For the inftruments invented to meafure the velocity of 
the wind, fee AN=moscope and ANEMOMETER. 


Theory of the Winds. 
29 


THe atmofphere is a fluid furrounding the earth, and ex-The atmow 
tending to an unknown height. Now all fluids tend inva- {phere a 
riably to a level; if a quantity of water be taken out of any’ 
part of a veffel, the furrounding water will immediately flow 
in to fupply its place, and the furface will become level as 
before ; or if an additional quantity of water be poured into 
any part ofthe veffel, it will not remain there, but diffufe 
itfelf equally over the whole. Such exaétly would be the 
cafe with the atmofphere. Whatever therefore deftroys the 
equilibrium of this fluid, either by increafing or diminifhing 
its bulk in any particular place, muft at the fame time occa- 
fion a wind. 30 

Air, befides its qualities in common with other fluids, is Capable of 
alfo capable of being dilated and compreffed. Suppofe a ‘dilatation 
veflel filled, with air: if half the quantity which it con- a bie atee 
tains be drawn out by means of an air-pump, the remainder 
will ftill fill the veffel completely ; or if twice or three times 
the original quantity be forced in by a condenfer, the veflel 
will ftill be capable of holding it. 

Rarefied air is‘lighter, and condenfed air heavier, than 
common air. When fluids-of unequal fpecific gravities are. 
mixed together, the heavier always defcend, and the lighter 
alcend. Were quickfilver, water, and oil, thrown into the 
fame veflel together, the quickfilver, would uniformly occu- 
py the botrom, the water the middle, and the oil the top. 

Were water to be thrown into a veffel of oil, it would im. 
mediately defcend, becaufe it is heavier than oil, Exaétly. 
the fame thing takes place in the atmofphere. Were a. 
quantity of air, for inftance, to be fuddenly condenfed at. 
a diftance from the furface of the earth, being now heavier 
than before, it would defcend till it came to 2ir of its own 
denfity ; or, were a portion of the atmofphere at the furs 
face of the earth to be fuddenly rarefied, being now lighter - 
than the furrounding air, it would immediately afcend. 3r 

If a bladder half filled with air be expofed to the heat of By heat 
a fire, the air within will foon expand, and diftend the blad- 24 colds 
der; if it be now removed to a cold place, it will.foon be- 
come flaccid as before. This fhows that heat rarefies and 
that cold condenfes air. ‘he furface of the torrid zone is 
much more heated by the rays of the fun than the frozen 
or temperate zones, becaufe the rays fall upon it much more 
perpendicularly. This heat is communicated to the air 
near the iurface of the torrid zone, which being thereby ra- 
refied, afcends ; and its place is fupplied by colder air, which 
rafhes in {rom the north and fouth. 32 

The diurnal motion of the earth is greateft at the equa-The heat of 
tor, and diminifhes gradually as we approach the poles, where ‘he fun» 

it 
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Wind, it ceafes altogether. Every fpot of the earth’s furface at fouth, the internal boundary of the trade-winds muft be thet Wind 
‘--v—-~ the equator moves at the rate of 15 geographical miles in a’ parallel of the torrid zone which is hotteft, becaufe there 5 
minute ; at the 40° of latitude, it moves at about 112 miles the afcenfion of the rarefied air mu& take place. Now fince ; ne inte 
in a minute; and at the 30%, at nearly 13 miles. The at- the fun does not remain ftationary, but 1s conflantly thift- nal lima 
mo(phere, by moving continually round along with the ing from one tropic to the other, we ought naturally to ex-of which 
earth, has acquired the fame degree of motion; fo that thofe pet that this boundary would vary together with its exci- 
parts of it which are above the equator move fafter than ting caufe ; that therefore when the fun is perpendicular to 
thofe which are at a diftance. Were a portion of the atmo- the tropic af Cancer, the north-eaft trade-winds would ex- 
{phere to be tranfported in an tnftant from latitude 3@° to tend no farther fouth than north latitude 23,5°3 that the 
the equator, it would not immediately acquire the velocity fouth-eaft wind would extend as far north; and that when 
of the equator; the eminences of the earth therefore would the fun was in the tropic of Capricorn, the very contrary 
ftrike againft it, and it would aflume the appearance of aneaft would take place. We have feen, however, that though 
wind. This isthe cafe in a fmaller degree with the air that this boundary be fubje€t to contiderable changes from this 
flows towards the equator, to fupply the place of the rarefied very caufe, it may in general be confidered as fixed between 
air which is continually afcending: and this, when com- the fecond and filth degrees of north latitude. 99 
bined with its real motion frem the north and fouth, muft Though the fun be perpendicular to each of the tropicsts the pa 
caufe it to aflume the appearance of anorth-eafterly wind on during part of the year, he is for one half of it at a confi- rallel of 
a3 this fide the equater, and of a fouth-eafterly beyond it. cerable diftance ; fo that the heat which they acquire while gee 
Theearth’s The motion weftwards occafioned by this difference in ce- he is prefent is more than lolt during his abfence. But "'°*" ™ 
diurnal mo- ferjty alone would not be great; but it is farther increafed by the fun is perpendicular to the equator twice in a year, 
ian another circumftance. Since the rarefaGtion of the air inthe and never farther diftant from it than 233°; being there- 
torrid zone is owing to the heat derived from the contiguous fore twice every year a3 much heated, and never fo much 
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earth, and fince this heat 1s owing to the perpendicular rays 
of the fun, thofe parts muft be hottef where the fun is ac- 
tually vertical, and confequently the air over them muft be 
moft rarefied; the contiguous parts of the atmo{phere will 
therefore be fae moft forcibly to that particular fpot. 
Now fince the diurnal motion ae fun is from eaft to welt, 
this hotteft {pot will be continually fhifting weftwards, and 
this will occafion a current of the atmofphere in that direc- 
tion. 


cooled, as the tropics, its mean heat mult be greater, and 
the iemolphere in confequence generally moft rarefied at 
that place. Why then, it will be afked, is not the equator 
the boundary of the two trade-winds? To fpeak more ac- 
curately than we have hitherto done, the internal limit of thefe 
winds muft be that parallel where the mean heat of the 
earth is greateft. This would be the equator, were it not 
for a reafon which fhall now be explained. 


38 

It has been fhown by aitronomers, that the orbit of the once 
earth is an ellipfis, and that the fun is placed i in one of theon the | 
phoci. Were this orbit to be divided into two parts by grorth fi 


That this caufe really operates, appears from a cir- 
cumftance already mentioned: when the fun approaches ei- 


ther of the tropics, the trade-wind on the fame fide of the of the el 
q 


34 
And the 
action of 
the moon, 


equator aflumes a more eafterly direGtion, evidently from 
the caufe here mentioned; while the oppofite tra‘e-wind, be- 
ing deprived of this additional impulfe, blows in a direétion 
more perpendicular to the equator. 

The wefterly direGtion of the trade-winds is flill farther 
increafed by another caufe. Since the attraCtion of the fun 
and moon produces fo remarkable an effect upon the ocean, 
we cannot but fuppofe that an effe& equally great at leaft is 
produced upon the atmofphere. Indeed as the atmofphere is 
nearer the moon than the fea is, the effe& produced by at- 
tration upon it ought to be greater. When we add to this 
the elafticity of the air, or that difpofition which it has to 
dilate itfelf when freed from any of its preflure, we cannot 
but conclude that the tides in the atmo{phere are confider- 
able. Now fince the apparent diurnal motion of the moon 


{traight line perpendicular to the tranfverfe axis, and pafling 
through the centre ef the fun, one of thefe parts would be 
lefs than the other ; and the earth, during its paflaye through 
this fmaller part of its orbit, would conftantly be nearer the 
fun than while it moved through the other portion. The 
celerity of the earth’s motion in any part of its orbit is al- 
ways proportioned to its diftance from the fun; the nearer 
it is to the fun, it moves the fafter; the farther diftant, the 
flower. The earth paffes over the fmaller portion of its or- 
bit during our winter ; which muft therefore be fhorter than 
our fummer, both on account of this part of the orbit being 
{maller mye the other, and on account of the increafed ce- 
lerity of the earth’s motion. ‘The difference, according to~ 
Caffini, is 7 days, 23 hours, and $53 minutes. While it is 


winter in the northern, it is fummer in the fouthern, hemi- 


tor 3 


is from eaft to weft, the tides muft follow it in the fame 
manner, and confequently produce a conftant motion in 
the atmofphere from eaft to weft. ‘ihis reafoning is con- 
firmed by the. obfervations of feveral philofophers, particu- 


394 
{phere ; wherefore the fummer in the fouthern hemifphere nen 
muft be juft as much fhorter than the winter as our winter *.°~” 
: i of the 
is fhorter than our fummer. ‘The difference therefore ee ha 


tween the length of the {ummer in the two hemifpheres ismifpherg 


$ Fournal 
de Phyfique, 


April 1790. 


35: 
Produce 
the trade- 
winds. 


larly of M. Caffan§, that in the torrid zone the barome- 
ter is always two-thirds of a line higher twice every 24 
hours than during the reft of the day; and that the time 
of this rife always correfponds with the tides of the fea; a 
proof that it proceeds from the fame caute. 

All thefe different caufes probably combine in the pro- 
duction of the trade-winds ; and from their being fometimes 
united, and fometimes diftin@ or oppofite, arife all thofe 
little irregularities which take place in the direCtion and 
force of the trade-winds. 

Since the great caufe of thefe winds is the rarefaction of 
the atmofphere by the heat of the fun, its afcenfion, and 


the confequent rufhing in of colder air from the north and 


almoft 16 days. 
confifts of 1go4 days, while in the fouthern it confifts only 
of 1744: They are to one another nearly in the proportion 
of 14 to 12,8; and the heat of the two hemifpheres may 
probably have nearly the fame. proportien to ore another 
The internal limit of the trade-winds ought to be that pa- 
ralle] where the mean heat of the globe is greateft: this 
would be the equator, if both hemifpheres were equally hot; 
but fince the northern hemifphere is the hottelt, that pa- 
rallel ought to be fituated fomewhere in it 5; and fince the 
difference between the heat of two hemifpheres is not 
great, the parallel ought not to be far diftant from the equa- 
tor (A). 

The 


{a) This parallel could be determined by calculation, provided the mean heat of both the fegments into which it di- 
vides 


‘The fummer in the northern hemifphere’s greate 


one 


WIN 


The trade-wind would blow regularly round the whole globe 
if the torrid-zone were all covered with water. If the In- 
dian Ocean were not bounded by land on the north, it would 
blow there in the fame manner as it does in the Atlantic 
and Pacific Oceans. The rays of light pafs through a tranf- 
parent body without communicating any, or at leaft but a 
{mall degree of heat. -1f a piece of wood be inclofed in 
a gla(s veffel, and the focus of a burning glafs direGted upon 
it, the wood will be burnt to afhes, while the glafs through 
which all the rays paffed is not even heated. When an 
opaque body is expofed to the fun’s rays, it is heated in pro- 
portion to its opacity. If the bulb of a thermometer be ex- 
pofed to the fun, the quickfilver will not rife fo high as it 
would do if this bulb were painted black. Land is much 
more opaque than water ; it becomes therefore much warmer 
when both are equally expofed to the influence of the fun. 
For this reafon, when the fun approaches the tropic of 
€ancer, India, China, and the adjacent countries, become 
much hotter than the ocean which wafhes their fouthern 
coafts. ‘The air over them becomes rarefied, and afcends, 
while colder air rufhes in from the Indian Ocean to fup- 
ply its place. - As this current of air moves from the equa- 
tor northward, it muft, for a reafon already explained, af: 
fume the appearance of a fouth-weft wind ; and this tenden- 
cy eaftward is increafed by the fituation of the countries to 
which it hows. This is the caufe of the fouth-weft mon- 
foon, which blows during fummer in the northern parts of 
the Indian Ocean. Between Borneo and the coaft of China 
its direGtion is almoft due north, becaufe the country to 
which the current is directed lies rather to the weft of north; 
a circumftance which counteraéts its greater velocity. 

In winter, when the fun is on the fouth fide of the equator, 
thefe countries become cool, and the north-eaft trade-wind 
yefumes its courfe, which, had it not been for the inter- 
ference of thefe countries, would have continued the whole 

ear. 

‘ As the fun approaches the tropic of Capricorn, it becomes 
almoft perpendicular to New Holland: that continent is 
heated in its turn, the air over it is-rarefied, and colder air 
rufhes in from the north and weft to fupply its place. ‘This 
is the caufe of the north-weft monfoon, which blows from 
O€ober to April, from the third to the tenth degree of 
fouth latitude. Near Sumatra its direCtion is regulated by 
the eoaft: this is the cafe alfo between Africa and Mada- 
gafcar. 
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therefore flows in, and forces the lighter land atmofphere to | 


‘by the conftant afcent of new rarefied air. 


WL ON 


afcend, 


The fame thing will account for the phenomena of the gi ck lis 
During the day, the cool air of thefea and 


fea and land breezes. 


Wind, 


fea, loaded with vapours, flows in upon the land, and takes land 


the place of the rarefied land air. 
rarefaction of the land air is diminifhed: thus an equili- 
brium is reftored. As the fea is not fo much heated du. 
ring the day as the land, neither is it fo much cooled du- 
ring the night; becaufe it is conftantly expofing a new fur- 
face to the atmofphere. As the night approaches, there- 
fore, the cooler and denfer air of the hills (for where there 
are no hills there are no fea and land breezes) falls down 
upon the plains, and prefling upon the now comparatively 
lighter air of the fea, canfes the land-breeze. ' 

The rarefied air which afcends between the fecond and 
fifth degrees of north latitude, has been fhown to be the 
principal caufe of the trade-winds. As this air afcends, it 


muit become gradually colder, and confequently heavier ; Sir circa. 

lates in thé 
torrid 
It muft there- zon¢ 


it would therefore defcend again if it were not buoyed up 


fore fpread itfelf to the north and fouth, and graduaily mix 
in its paflage with the lower air; and the greater part of it 
probably does not reach far beyond the 30°, which is the 
external limit of the trade-wind. ‘U'hus there is a conftant 
circulation of the atmofphere in the torrid zone; it afcends 
near the equator, diffufes itfelf toward the north and fouth, 


defcends gradually as it approaches the 30°, and returning: 


again towards the equator, performs the fame circuit. It 
has been the opinion of the greater part of thofe who have 


. confidered this fubje&, that the whole of the rarefied air 


which afcends near the equator, advances towards the poles 
and defcends there. But if this were the cafe, a conftant 
wind would blow from both poles towards the equator, the 
trade-winds would extend over the whole earth; for other- 
wife the afcent of air in the torrid zone would very foon 
ceafe. A little refleGtion muft convince us that it cannot 
be true: rarefied air differs nothing from the common air 
except in containing a greater quantity of heat: As it a- 
fcends, it gradually lofes this fuperfluous heat. What then 
fhould hinder it from defcending, and mixing with the at- 
mofphere below? ‘That there is a conftant current of fu- 


- perior air, however, towards the poles, cannot be doubted 5 


but it confifts principally of hydrogen gas. We fhall im- 
mediately attempt to affizn the reafon why its accumulation 


The fame caufe which occafions the monfoons, gives rife at th pole is not always attended with a north wind. 43 
to the winds which blow on the weft coafts of Africa and Ii the attration of the moon. and the diurnal ‘motion of ap anita 
America. ‘The air above the land is hotter and rarer, and the fun have any effe&t upon the atmofphere, and that they ve 
-confequently lighter than the air above the fea; the fea air have fome effet can hardly be difputed, there muit be a 

Vor. XVIII. Part II. sR real 
wides the globe were known. Let the radius of this globe be == 1, the circumference of a great circle = 6, and cor. 
feqiently the aré of a great circle = 3, and the folid contents of a hemifphere =2. Since the internal limit of the 
trade-winds is not far diftant from the equator, we may confider that portion of the {phere intercepted between it and 
the equator as a cylinder, the bafe of which is the equator, and its height the arc intercepted between the equator and in 

ae 


the internal limit of the trade-winds. Let this arc. be x, and confequently the cylinder itfelf = 3, equal to the excefs 
of the fouthern fegment into which this internal limit divides the globe above the northern, Let the heat of the north- 


As the fun declines, the breezes 


4% 


ern fegment be =n, and that of the fouthern =s. . The fouthern fegment is = 2 +4 3.x, the northern = 2 — 3 x. 


Now let us fupppofe that the bulk of each fegment is reciprocally as its heat, and we fhall have this formula, 2 -- 3.x% 
2n—258 2n—2s, 2 

nae, Now if we fuppole n= 14, bb $ = 12.8, ae a is? oe ap 
To. reduce this value of x to degrees, we muft multiply it by 60, fince a great circle was made = 6: it gives 1° 48’ 
27" as the internal limit of the trade-wind. *'This is too fmall by 2° 111 33”. But the value which we have feund is only 
‘that of the fine of the arc intercepted between the equator and the internal limit; the arc itfelf would be fomewhat' 
greater ; befides, the proportion between the heat of the two fegments is an affumed quantity, and may probably be 
greater than their difference in bulk: and one reafon for this may be,’the great proportion of land in the northern compas 


ed with the fouthern fegment, See the Fournal de Phyfique, Mai 1791. 


2—3x%:2:5. \Wherefore x = 
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real motion of the air weltwards within the limits of the What has been faid of fouth-weft winds, holds equally with Wit 
‘trade-winds. When this boty of air reaches America, its regard to north-weft winds in the fouth temperate zone. 
‘And trikesfarther paflage weftwards is ftopt by the mountains which After fouth-weft winds have blown for fome time, a great Anda 
againt the extend from one extremity of that continent to the other. quantity of air will be accumulated at the pole, at leat if mulati 
American From the momentum of this air, when it ftrikes againft the they extend over all the northern hemifphere; and it ap-at the} 
mouutaie ; fides of thefe mountains, and from its elaficity, it muft ace pears from comparing the tables kept by fome of our late q 

quire from them a confiderable velocity, in a dire&tion con- navigators in the Northern Pacific Ocean with fimilar tables 


Wind. 


trary to the firft, and would therefore return eaftwards a- 
gein if this were not prevented by the trade-winds. It 
‘mutt therefore rufh forwards in that dire€tion where it 
‘meets with the leaft refijlance; that is, towards the north 
‘and fouth. As air is nearly a perfeétly elaftic body, when 


kept in this ifland, that this is fometimes the cafe fo far as 
relates to the Atlantic and Pacific Oceans. When this ac- 
cumulation becomes great, it muft, from the nature of fluids, 
and from the elafticity of air, prefs with a confiderable and 
increafing force on the advancing air; fo that in time it 


becomes ftronger than the fouth-weit wind. This will oc- Produ 


it firikes againfl the fides of the American mountains its ¢ 
cafion at firft a calm, and afterwards a north wind; which 2°rth 


velocity will not be perceptibly diminifhed, though its di- 


winds 


reGtion be changed. Continuing, therefore, to move with 
the velocity of the equator, when it arrives at the tempe- 
wath rate zones it will. affume the appearance of a north.eaft or 
ant oc, fouth-eaft wind. 'T'o this isto be afcribed the frequency 
fouth-weg Of fouth-weft winds over the Atlantic Ocean and weftern 
wiads. parts of Europe. Whether thefe winds are equally fre- 


quent in the Northern Pacific Ocean, we have not been able | 


to afcertain; but it is probable that the mountains in Afia 
produce the fame effe& as thofe in America. 

It is not impoffible that another circumftance may alfo 
contribute to the prodrdtion of thefe winds. In the article 
‘WeaTuHER, we endeavoured to prove that the annual eva- 
poration exceeds confiderably the quantity of rain which 
falls; and found reafon to conclude, therefore, that part of 

46 the evaporated water was decompounded in the atmofphere. 
Air gene- In that cafe,.the oxygen, which is rather heavier than com- 
rated in mon air, would mix with. the atmofphere; but the hydro- 
shane gen (a cubic foot of which weighs only 41.41 grains, 

: while a cubic foot of oxyzen-wei.zhs 593.32 grains) would 

afcend to the hizher regions of the atmofphere. 

By what means this decompofition is accomplifhed. (if it 
takes place at all) we cannot tell. There are probably a 
thoufand caufes in nature of which we are entirely ignorant. 
Whether heat and light, when long applied to vapours, may 
not be able to decompound them, by uniting with the hy- 
drogen, which feems'to have a greater attraGiion-for heat 
than oxygen has; or whether the electrical fluid may not 
be capable of producing this effet—are queftions which fu- 
ture obfervations: and experiments) muft determine, Dr 
Franklin filled a glafs tube with water, and: paffed an elec- 


will become gradually eafterly as it advances fouthwards, 
from its not affluming jmmediately the velocity of the earth. 
The mafs of the atmofphere will be increafed in all thofe 
places over which this north-eaft wind blows: this is cone 
firmed by the almoft conftant rife of the barometer during 
a north-eaft wind. 

Whatever tends to increafe the bulk of the atmofphere 
near the pole, mutt tend alfo to increafe the frequency of 
north-eaft winds; and if there be any feafon when this in- 
creafe takes place more particularly, that feafon will be 
moft liable to thefe winds. During winter the northern 
parts of Europe are covered with fnow, which is melted in 
the beginning of fummer, when the heat of the fun becomes 
more powerful, Great quantities of vapour are during that 
time raifed, which will augment both the bulk and weight 
of the atmofphere; efpecially if the conjeéturé about the 
converfion of vapour into air has any foundation. Hence 
north-eaft winds are moft prevalent during May and June (3). 

But it will be faid, if this hypothefis were true, the fouth- 
weft and north-eaft winds ought to blow alternately, and 
continue each of them for a flated time ; whereas the fouth- 
weft wind blows fometimes longer and fometimes fhorter, 
neither is it always followed by a north-eaft wind. 

If the conje€ture about the decompofition of vapour. in 
the torrid zone be true, the hydrogen which formed a part 
of it will afcend from its lightnefs, and-form. a. ftratum 
above the atmofpherical air, and gradually extend itfelf, 
as additional hydrogen rifes, towards the north and fouth, 
till at laft it reaches the poles. ‘The lightnefs. ef hydrogen 
ig owing to the great quantity of heat which it contains ; 


49 
as it approaches the poles it mufl lofe a great part of this Peco ; 
heat, and may in confequence become heavy enough to mix eh 


trical fhock. through it ; the tube was. broken in pieces, and 
the whole water difappeared. He repeated the experiment 


with ink inftead of water, and placed the tube upon white 
paper: the fame effets followed; and the ink,. though it 
difappeared completely, left no ftain on the paper. Whether 
the water in thefe cafes was decompofed or not, it is impof- 
fible to fay; but the fuppofition that it was, is not impro- 
bable. An experiment might eafily be contrived to deter- 
mine the poiut. 

This decompofition would account for the frequency of 
fouth-weft winds, particularly in fammer;, for thus new air 
ig’ furnified to fupply the plece of that which is forced 
northwards by the’ caufes already explained. Perhaps it 
may be a confirmation of this conje&ture, that the fouth- 


weft winds generally extend over a greater traét of country: 


- than: moft: other winds which blowin the temperate zones.. 


(s) The frequency of: north-eaft: winds during thefe months is the greateft 


felt indeed feverely over all Great Britain. 


with the atmofphere below. Oxygen makes. a part of the pole, 


atmofphere ; and its proportion near the poles may fome- 
times be greater than ordinary, on account of the additional. 
quantity brought thither from the torrid zone. Mr Ca- 
venddh mixed oxygen and hydrogen together in a glafs jars. 
and upon making an eleétrical fpark pafs through them, 


they immediately combined, and formed. water- 


‘That there is ele€tric matter at the peles, cannot be 
doubted... The Abbé Chappe informs us, that he faw thun- 
der and hghtning much more frequently, at. Tobolfki and: 
other parts of Siberia than in. any other part: of the. worlds. 
In the north of Europe. the air, during very cold weather,. 


is exceedingly electric :) {parks can be drawn from a pers 


fon’s:hands-and face, by combing his. hair, or even pow: 
dering: 


defe&t in the climate of Scotland; and is 


In the united. ftates of America, thefe winds keep: pace with the clearing of 


the land: Some time ago, in Virginia, they did not reach farther than Williamfburgh;. now they reach. to R ichmond, 


whichis fituated confiderably farther weft, and are even beginning to be felt. ftill farther within the country *, Might ,,°; si 
it not be poffible then to prevent the frequency of thefe winds inthis country, by planting trees along the whole cakes ra 
coaft? It is a pity that the experiment were not tried; were it to fucceed, it would very materially improve the climate. 


ind. deving him with a puff. AE pinus was an eye-witnefs to this If thefe conjectures have any foundation in nature, there ashe 

: fact, and to ftill more aftonithing proofs of the eleétricity are two fources of fouth-weft winds ; the firit has its origin “~"V 

p- -of the atmofphere during great colds. in the trade-winds, the fecond in precipitations of the at- 

pciri- — May not the appearance of the aurora borealis be owing mofphere near the pole ce). When they originate from 
to the union of oxygen and hydrogen by the intervention the firk caufe, they will blow in countries farther fonth 
of the cle@tric fuid? ‘That it is an eleétrical phenomenon for fome time before they are felt in thofe which are farther 
at leaft, can hardly be doubted. Artificial eleGtricity is north; but the contrary will take place ‘when they are 
much ftrengthened during an aurora, as Mr Volta and Mr owing to the fecond canfe. In this latteafe, too, the ba- 

Canton have ebierved ; andthe magnetic needJe moves with rometer will fink confiderably ; and it aétually does fo con- 

. the fame irregularity during an aurora that has been obferved _ftantly after aurorz, as we are informed by Mr Madifon |g 

in other eleétrical phenomena. ‘his fat we learn from who paid particular attention to this fubject. By keeping 747% 
Bergman and De la Lande. Many plulefophers have at- accurate meteorological tables in different latitudes, it might. tag. 
tempted to demonttrate, that aurore boreales are beyond the eafily be difcovered whether thefe confequences be true, and 
earth’s atmofphere ; but the very different refults of their coniequently whether the above conjectures be well or ill 
calculations evidently prove that they were not poflefied of grounded. : 52 

1 fufficiert data. _ ‘Phere are alfo two fources of north-eaft winds; the firft Another 

fher If this conje@ure be true, part of the atmofphere near i# an accumulation of air at the pole (p), the fecond a age 

eof the poles muft at times be converted into water. [his Cipitation of the atmofphere in the torrid zone. For the eas. Aw 
hee would account for the long continuance of fouth-weft winds difcovery of this latt caufe we are indebted to Dr Franklin. 

’ at particular times; when they do fo, a decompolition of the In 1740 he was prevented from obferving an eclipfe of the 
atmofphere is going on at the pole. It would render this moon at Philadelphia by a north-eaft florm, which came on 
conjecture more probable, if the barometer fell always when about feven o'clock in the evening. He was furprifed to 
a fouth-weft wind continues long, find afterwards that it had not come on at Bofton till neat 

If this hypothefis be true, a fouth-weit wind ought al- 11 o’clock: and upon comparing all the accounts which 
ways to blow-after aurorz boreales ; and we are informed he received from the feveral colonies of the beginning of 

bilofo- by Mr Winn*, that this is a@tually the cafe. ‘Uhis he this and other ftorms of the fame kind, he found it to be 

4 Aion tOUNd never to fail in 23 inftances. He obferved alfo, that always an hour later the farther north-eaft, for every roo 

‘472, When the aurora was bright, the gale came on within 24 miles. 
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hours, but did not laf long; but if it was faint and dull, 
the gale was longer in beginning, and lefs violent, but it 
continued longer. ‘This looks like a confirmation of our 
conjeGture. Bright aurore are probably nearer than thofe 
which are dull. Now, if the aurora borealis be attended 
with a decompofition of a quantity of air, that part of the 
atmofphere which is reareft mutt -firft ruth in to fupply the 
defe&t, and the motion will gradually extend itfelf to more 
diftant parts. Juft as if a hole were bored in the end of a 
long ‘veffel filled with water, the water neareft the hole 
would flow out immediately, and it would be fome time 
before the water at the other end of the veffel began to 
move. ‘Ihe nearer we are to the place of precipitation, 
the fooner will we feel the fouth-weft wind. It ought 
therefore to begin fooner after a bright aurora, becaufe 


[ Si J 
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*« From hence (fays he) I formed an idea of the courfe 
of the ftorm, which I will explain by a familiar inftance. I 
fuppofe a long canal of water {topped at the end by a gate. 
The water is at reft till the gate is opened; then it begins 
to move out through the gate, and the water next the gate 
is firft in motion, and moves on towards the gate; and {6 
on fucceffively, till the water at the head of the canal is in 
motion, which it is laft of all.. In this cafe all the water 
moves indeed towards the gate; but the fucceffive times of 
beginning the motion are in the contrary way, viz. from 
the gate back to the head of the canal. ‘Thus, to produce 
a north-eaft ftorm, I fuppofe fome great rarefaétion of the 
air in or near the gulf of Mexico ; the air rifing thence has 
its place {upplied by the next more northern, cooler, and 
therefore denfer, and heavier air; a fucceffive current is 


it is nearer than a dull and faint one. Precipitations of the 
atmofphere at a diftance from the pole cannot be fo great 
as thofe which take place near it; becaufe the cold will 
not be fufficient to condenfe fo great a quantity of hydro- 


formed, to which our coatt and inland mountains give a os 
north-eatt direction +.” <b Frantlin's 


. Ph ilo bie 
Currents of air from the poles naturally, as has been eb- 3 i, 


ferved, affume a north-eaft direétion as they advance fouth-p. 389. 


gen; fouth-weft winds, therefore, ought not to laft fo long wards; becaufe their diurnal motion becomes lefs than that | 53 } 
after bright as after dull aurore. Winds are more violent of the earth. Various circumi{tances, however, may change 20" ad , 


after bright aurore, becaufe they are nearer the place of 
precipitation ; juft‘as the water near the-hole in the veflel 
runs {wifter than that which is at a confiderable diftance. 


this direCtion, and caufe them to become north, or even yin’s, 

north-weft, winds. The fouth-weft winds themielves may 

often prove fufficient for this; and violent rains, or great 
ch heat, 


> 


—— 3 


(c) We are now rather doubtful whether the firft caufe here affigned be fo general as we at firft imagined. The af. 
moft conftant finking of the barometer when a fouth wind blows, feems to indicate, that it is generally occafioned by dee 
compofitions of the atmofphere. Nor are we certain that mountains are adequate to produce the effect affizned them. 

(>) When the ice, which in Ruffia accumulates on the infides of the windows of the common people’s houfes, thaws, 
it lets loofe a quantity of mephitic air, producing all the dangerous effe&ts of charcoal (Dr Guthrie of the Climate of 
Ruffia, Edin. Tranf. vol. ii. p. 220.). May not then a quantity of air be extricated from ice Curing its thawing ? And 
may not this be another fource of north-eaft winds? We are not ignorant of the experiment which Dr Garnet made to 
difcover this (fee Manchefter Tranfaétions, vol iv.) ; and that he found that ice in this:country fets loofe'‘no air in the 
aét of thawing. But Dr Guthrie has fhown us, in the eflay above referred to, that water, by being long expofed to 
intenfe cold, changes its nature, and acquires qualities which it had not before. Would it not be worth the while of 
the philofophers in Ruffia, and other cold countries, to inveftigate this a little farther? We would recommend it to the 
confideration of the ingenious Dr Guthrie himfelf ; who, from his fituation, has the beft opportunities of inveftigating the 
matter completely. It is certainly of very great importanee, and might lead to difcoveries that would remove our prefent 
‘difficulties in meteerology, and enable us to give a fatiefaétory and ufcful theory of the weather. - 
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Wind. heat, by leflening or rarefying the atmofphere in any coun- 
t———-—— try, will produce the fame effect in’ countries to the weft. 


54 
Why they 
are fo fre- 
_ quent. in 
North 
America. 


55: 
Caufes of 
eaft and 


welt winds, 


wards when north winds happen to be blowing. 

In North America, the north-weft winds become gra- 
dually more frequent as we advance northwards. ‘The eatt 
coaft of this continent, where the obfervations were made 
from. which this, conclufion was drawn, is alone cultivated ; 


the reft of the country is covered with wood. Now culti- 


vated countries are well known td be warmer than thofe 
which are uncultivated ; the earth in the latter is fhaded 
from the fun, and never heated by his rays. ‘Lhe air, there- 
fore, in the interior parts of America, mu! be conftantly 


colder than near the eaft coaft. : ‘This difference will hardly © 


be perceptible in the fouthern parts, becaufe there the in- 
fluence of the fun is very powerful; but it will become gra- 
dually greater as we advance northwards, becaufe the in- 
fluence of the fun diminifhes, and the continent becomes 
broader. Hence north-weft, winds ought to become more 
frequent upon the ealt coaft as we advance northwards ; 
and they will probably ceafe to blow fo often as foon as the 
whole continent of North America becomes cultivated. 
Thus. have we attempted to explain the caufes which 
produce the more general winds that prevail in the torrid 
and temperate zones. ‘I'he eaft and weit winds, when they 
are not partial and confined to a very fmall portion of the 
atmofphere, feem to be nothing. elie but currents of air 
brouyht,trom the north or fouth by the caufes already men- 
tioned, and prevented from proceeding farther by contrary 
currents, If thefe currents have come from the north, they 
will affume the appearance of eaft winds; becaufe their di- 
urnal motion will be leis than that of the more fouthern 
latitudes over which they are forced to remain ftationary. 
"The fouthern currents will become weft winds, for a con- 
trary reafon. ‘his. will furnifh us with a réafon for the 
coldnets of eaft winds, compared with weft winds. If this 
account be true, there ought very frequently to be a weft 


wind in.a latitude to.the fouth. of thofe places where an eaft 


wind blows, '‘I'his might eafily be determined by keeping 
accurate regifters of the winds in different latitudes, and as 
nearly as poffible under the fame meridian; and upon the 
refult of thefe obfervations the truth or fallehood of the a- 
bove.conjeéture mutt finally reit. 

Betlides thefe more general winds, there are others which 
extend only over.a very {mall part of the earth. ‘hele o- 
riginate. from many different caufes. The atmofphere is 
compofed at three different kinds of air, oxygen, azote, 
and carbonic acid; to which may be added water. Great 
quantities of each of thefe ingredients are conftantly chan- 
ging their aerial form, and combining with various fub- 
ftances ; or they. are feparating from other. bodies, affuming 
the form of air,, and.mixing with the atmofphere. Partial 
voids, therefore, and partial accumulatiens,, mutt. be couti- 
nually taking plece in. different parts of the atmofphere, 
which will occafion winds varying in dire¢tion, violence, and 
continuance, according to the. fuddenuefs andthe quantity 
of air-deftreoyed_or produced,. Befides thefe. there are many 


ether ingredients conitantly mixing with the atmofphere,. 


and many partial caufes of condenfation and. rarefaétion in 
pariicular places. ‘To thefe, and other caufes probably hi- 


therto unknown, are tobe afcribed all thofe winds which. 


blow in ary. place befides. the. general. ones already ex: 


plained ;, and which, as. they cepend.on.cauies, hitherto at. 


leaft reckoned contingent, wall probably. for eyer prevent 
uniformity and regularicy.in the. winds. 
however, may, and probably will, be difcovered: the cir- 


cumftances in. which they will take place, and the effects. 


which they will produce, may be. known;, and whenever 
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All thefe canfes, , 


WIN 


this is the cafe, the winds ef any place may in fome meae 


‘f{ure be reduced to calculation. 


It is of importance, in the firft place, to know the general 
winds, and the caufes which produce them; they will blow 
oftenelt in every country, continue longef, and in a great 
meature flamp the nature of the climate. ‘To explain thefe 
has been the intention of this.eflay ; and though we have 
probably failed of fuccefs, our attempt, we hope, will not be 
altogether ufelefs. ‘The faéts which are here, colle&ed will 
at leaft facilitate the labours of the future inquirer. Were 
accurate obfervations made over the whole globe of the di- 
reCtion and velocity of the winds, and efpecially of the time 
when they begin and ceafe to blow, fo much light would 
be thrown in a fhort time upon this important fubjeét, that 
a theory of the winds might be formed, capable of explain. 
ing all the phenomena, and really ufetul to the human race. 

Hot Winns. See Samier. 

Wiwo-Flower. See Anemony. 

Wino. Mill, a kind of mill, the internal parts of which are 
much the fame with thofe of a water-mill: from which, how- 
ever, it differs, in being moved by the impulfe of the wind 
upon its fails or vanes, which are to be coufidered as a’wheel 
in axiss See Mecuanics, n° 62. 

Winno-Gage. See Wind-Gace.- ; 

Winp-Galls, in farriery. See there § xxxiit. 

Winp-Gun. See Arr-Gun. 


Lnfiruments for meafuring the firength, velocity, &c. of the 


Winn. 
SCOPE, 
Wiwo-Hatch, in mining, a term ufed to exprefs the place 
at which the ore is taken out of the mines. 
Winv-Shock, a name given by our farmers to a diftemper 
to which fruit-trees, and fometimes timber-trees, are fub- 
jet. It is a fort of bruife and fhiver throughout the 


See Wind-Gace, ANEMOMETER, and ANEMO- 


whole fubftance of the tree; but the bark being often not. 


affected by it, it is not feen on the outfide, while the infide 
is twifted round, and greatly injured. It is by fome fuppo- 
fed to be occafioned by high winds; but others attribute it 
to lightning. ‘I'hofe trees are moft ufually affected by it 
whofe boughs. grow more out on one fide than on the other, 
The bett way of preventing this in valuable trees, is to take 
care in the plantation that they are fheltered well, and to cut 
them frequently in a regular manner while young. 


Wiwo-Taught, in fea-language, denotes the fame as ftiff’ 


in,the wind. ‘Too much rizging, high mafts, or any thing 
catching or holding wind aloft, is faid to. hold a fhip winds 
taught ; by which they mean, that fhe floaps too.much in 
her failing in a {iff gale of wind. Again, when a fhip 


rides in a main ftrefs af wind and weather, they flrike down . 
her. top-matts, and.bring her yards down, which elfe would . 


hold too much.wind, or.be too. much . diftended and winde 
taught. . 

Wino: Sails,.a- fort of wide tube or funnel of canvas, em- 
ployed to.convey a-ftream of frefh air downward into the 
lower apartments of a flip. 


This machine is ufually extended by large. hoops fituated 


in different parts of its height. It is let dewn perpendicue 
larly. through the hatches, being expanded at. the lower end 


like the bafe of a cone; and.having its upper fide. open on. 


the fide which is placed to windward, fo as to receive the 
full.current of wind; which entering the cavity, fills the 


tube, and rufhes downwards into the lower rezions of the - 
There are generally, three or four of thefe in our ca. 


fhip. 
ol fhips of war, which, together with the ventilators, cons 
tribute greatly to preferve the health.of the crew. 
WINDAGE of a Gun, is the difference between the 
diameter of the bore and the diameter of the ball. . 


k. WIND-. 


Wind 


indg 


ndlafs 
I 


fine. 


~ any of the 


* there are two 
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WINDLASS, a machine ufed for raifing huge weights, 


‘as guns, ftones, anchors, &c. ° 


It is very fimple, confifting only ef an axis or roller, fup- 


ported horizontally at the two ‘ends by two pieces of woad 


and a pulley ; the two pieces of wood meet. at top, being. 
placed diagonally fo as. to prop each other ; the axis or 
roller goes through the two pieces, and turns in them. The 
pulley is faltened at top where the pieces join. Laftly, 
ftaves or handfpikes which go through the 
roller, whereby it is turned, and the rope which comes over 
the pulley ie wound off and on the fame. 

Winptass, in a fhip, is an inftrument in {mall fhips, pla- 
eed upon the deck, juft abaft the fore-maft. It is made of 
a piece of timber fix or eight feet {quare, in form of aa axle- 
tree, whofe length is placed horizontally upon two pieces 
of wood at the ends thereof, and upon which it is turned 
about by the help of handfpikes put mto holes made for 
that purpofe. This inftrument ferves for weighing anchors, 
or hoifting of any weight in or out of the fhip, and will pur- 
ehafe much more than any capftan, and that without any dan- 
ger to thofe that heave ; for if in heaving the windlafs about, 
handfpikes fhould happen to break, the windlafs 
would pall of itfelf. : 

WINDOW, an aperture or open place in the wall 
of a houfe to let in the light. See ARcHITECTURE, 
n° 78. 

t he word is Welch, uynt dor, fignifying the paflage for 
the wind. Window is yet provincially denominated windor 
in Lancafhire ; i.e. wind-door, or the paflage for air, as 
that for people was peculiarly called the door. 

Before the ufe of glafs became general, which was not 
till towards the end of the 12th century, the windows in 
Britain feem generally to have been compofed of paper. 


Properly prepared with oil, this forms no contemptible de- 


fence againt the intrufions of the weather, and makes no 
jacompeterit opening for the admiffion of the light. It is 
ftill ufed by our architeéts for the temporary windows of 
unfinifhed houfes, and not unfrequently for the regular ones 
of our work-fliops. But fome of the principal buildings we 


“may reafonably fuppofe to have been windowed in a fupe- 


rior manner. They could, however, be furnifhed merely 
with lattices of wooed or fheets of linen, as thefe two remains 
ed the only furniture of our cathedrals nearly to the eighth. 
century ; and the lattices continued in fome of the meaner. 
towns of ancafhire to the 18th; and in many diftridts of 
Wales, and many of the adjoining parts of England, are in 
ufe even to the prefent moment. Thefe feem all to have been 
fixed in frames that were called capfamenta, and now: theres 
fore ca/ements in Wales-and Lancafhire. ~ 

WINDSOR, a borongh-town of Berkfhire, 22 miles 
weft of London, moft remarkable for the magnificent pa- 
lace or caftle fituated there on an eminence, which com- 
mands the adjacent country for many miles, the river 
Thames running at the foot of the hill. ‘The knights of 
the garter are inftalled in the royal chapel here. It fends 
two members to: parliament. W. Long..o. 36. N. Lat. 


t. 2G. 
¢ WINDWARD, in the fea-language, denotes any thing 
towards that point from whence the wind blows, in refpe& 
of a fhip :.thus windward-tide, is the.tide which runs againtt 
the wind. 

WINE, an agreeable {pivituous liquor; produced by fer- 
mentation from thofe vegetable fubftances that contain. fac- 
charine matter: A: very: great number of vegetable. fub. 
ftances may be made to-afford wine, as grapes, currants, 
mulberries, elder, cherries, apples, pulle; beans, peas, tur- 


neps, radifhes; and even grafs itfelf.. Hence, under the clafs. 


. 865 J 


W IN 


of wines or vinous liquors, come not only wines, abfolute. Wine. 


ly fo called, but alfo ale, cyder, &c. 


Wine, however, is in a more particular manner appropri- Chaptal’s 


ated to the liquor drawn from the fruit of the vine. 


preffed, and the juice which flows-out is received in veffels of 


‘a proper capacity, in which the fermentation appears, and 


proceeds in the following manner: At the end of feveral 
days, and frequently after a few hours, according to the 
heat of the atmofphere, the nature of the grapes, the quan- 
tity of the liquid, and the temperature of the place in which 
the operation is performed, a movement is produced in the 
liquor, which continually increafes; the volume of the fluid 
increafes ; it becomes turbid and oily ; carbonic acid is dif- 
engaged, which fills ‘all the unoccupied part of the veflel, 
and the temperature rifes to the 72,5th degree. At the end 


of feveral days thefe tumultuous motions fubfide, the maf. 
‘falls, the liquor becomes clearer, and is found to be lefs fac- 
charine, more odorant, and of a red colour, from the rea€tion: 


of the ardent {pirit upon the colouring matter of the pellicle 
of the grape. 

The wine is ufually taken out of the fermenting veffels 
at the period when all the phenomena of fermentation have 
fubfided. When the mafs is fetiled, the colour of the li- 


quor is well developed, when it has become clear, and its: 


heat has difappeared ; it is put into cafks, where, by a fes 
cond infenfible fermentation, the wine is clarified, its prin- 
ciples combine more perfeétly together, and its tafte and 
{mell become more and more developed. — If this fermenta- 
tion be ftopped or fuffocated, the gafeous principles are re- 
tained, and the wine is brifker, and’ more of the nature of 
mutt. 

It appears, from the interefting experiments of the Mar- 
quis de Bullion, that the vinous fermentation does not take 
place unlefs tartar be prefent. 


‘The caufes of an imperfect fermentation are the follow- 


ing: 1. If the heat be too little, the fermentation langnifhes, Caufes 


The Chemiliry,- 


procefs of making wine is as follows: When the grapes are rip py 


ripe, and the faccharine principle is developed, they are then chap. 6. 


2 


oF: 


the faccharine and oily matters’ are not fafficiently elaborazimperfect® 


ted, and the wine is un€tuous and fweet. 2. If the faccha- 
rine body be net fufficiently abundant, as happens in rainy 
{eafons, the wine is weak, and the mucilage which predomi- 
nates caufes it to become four ‘by its decompofition. 3. Tf 


the juice be too watery, concentrated and boiling mutt is- 


added: 4, 1f the faccharine principle be not fufficiently 
abundant, the defeé&t may be remedied by the addition of fu- 
gar. Macquer has proved that excellént wine may be made. 


of verjuice and {ugar ; and’M. de, Bullion has made wine at: 


Bellejames with’ the verjuice of his-vine rows and moiit 
figar. 


There have been many difputes to determine whether | 
"This 
When they are highly. 
charged with’ faccharine and mucilaginous matter; the ftalk : 
correéts the ‘infipidity of the wine by its bitter principle : - 


grapes fhould be preffed with the ftalks or without. 
dépends on the nature of the fruit. 


but when, on the contrary, the juice is not too {weet, the. 
ftalk renders it drier, and very rough: 


fermenta+ 
tion. 


Awe : eae Ce. i a 
The colouring principle of wine is of*a refinous nature; Colouring 
and is contained. in the pelliclesof the grape ; and the-fluid-msttsr of 


is not coloured until the wine is formed ; for unti.then there 
is nothing: which’ can diffolve it: and ‘hence it is that white 
wine may be made of red grapes, when the juice of the grape 
is expreffed, and the hufk.thrown. away. If wine be evapo- 


rated, the:colouring principle remains:in the.refidue, and’ 


may be.extraéted by fpirit of wine. Old wines lote their 
colour,.a pellicle being precipitated, which is either depofie 
ted on the fides. of .the botiles, or falls.to. the bottom. 


Ik: 
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wines 
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Wires. -wine be expofed to the heat of the fun during the fummer, 
“=v the colouring matter is detached in a pellicle, which falls to 
the bottom: when the veffel is opened, the difcolouring is 

more {peedy, and it is effe€ted in two or three days during 

the fummer. ‘The wine thus deprived of its colour is not 

4 perceptibly weakened. 
Vinous fer- ‘I'he vinous fermentation has been examined with great 
Cant wey accuracy ‘by M. Lavoifier. According to him, the vege- 
explained. ENG RE ; Rg Sate H 4 

table juice of which wine is to be made confifts of oxygen, . 
hydrogen, and carbon, combined with one another in diffe- 
rent proportions, fo as to form chicfly water and fugar. 
The fermentation produces a feparation of the clements, 
and a'new combination of them; a quantity of the oxyen 
and carbon combine-and fly offin the ftate of carbonic acid; 
part of the carbon, oxygen,:and hydrogen, combine firft 
with each other, and then all together, to form alcohol; 
another part forms acetous acid ; the water {till remains, and 
a refiduum falls to the bottom compofed of the three ele- 
ments combined im other proportions. . 
The different kinds of wines produced in Europe and 
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coopers, innkeepers, and other dealers in wines, ta adulte. Wine, | 
rate bad wine in order to conceal its defects: if, for in- - 
flance, the wine be four, they throw ito it a quantity Of 5 sutrer { 
m ‘ tera: 
fugar of lead, which entirely takes away the four tafe.tion of 
For fimilar purpofes alum is often mixed with wine. Suchwine, | 
fubfances, however, are well known to be extremely perni- ; 
cious to the human conititution ; it becomes of importance 
therefore to be able to detect them whenever they bappea 
to be contained in wine. Several chemifts who have turned 
their attention to this ‘fubje&, have furnifhed us with tetts 
for this puypofe. - . i 
To dilcover lead diffolved in wine, hoil tozether ina pint To detegt 
of water an ounce of quicklime and half an ounce of flour'ead in | 
of brimftone; and when the liquor, which will be of a yel..¥'"¢: 
low colour, is cold, pour it into a bottle, and cork it up Wat/on's 
for ufe. A few drops of this liquor being dropt into a (temical 
glafs of wine or cyder containing ead, will change the whole 44° iH 
into a colour more or lefs browa, according to the quantity p. $948 
of lead which it contains. If the wine be wholly free from 
eg toaaeh lead, it will be rendered turbid by the liquor, but the colour 
“Nn duteren 


other parte of the world are many; the principal of them 
and their qualities are well known: a catalogue of them 
would ferve no purpofe here. We fhall, however, fubjoin a 
table of the quantities of the ingredients of the principal 
kinds from Neumann’s Chemiftry. 


will be rather a dirty white than a black brown. 

By this teft, however, iron is alfo precipitated when dif. 
folved in wine, and is apt to be taken for lead; a miftake 
which has ruined feveral heneft merchants.. The following 
teft is therefore preferable, as not liable to the fame incon, 


venience. § 
Take equal parts of calcined oy fter-fhells and-crude ful- Ansther 

phur in fine powder, and put them in a crucible, whichmethod. 

put into a fire, and raife the heat fuddenly till it has been 

expofed to a white heat'for 15:minutes. ‘Then take it out, let 

it cool, beat the ingredients to powder, and put them into 

a well corked bottle. ‘lo prepare the teft-liquor, put zo 

grains of this powder, together with 120 grains of cream 

of tartar, and put them into a ftronz bottle, fill it up with © 

water, boil it for an hour, and let it cool. Cork the bottle 

immediately, and fhake it from time to time. After fome. 

hours repofe, decant off the clear liquor into an ounce vial, 

having firf{t put 22 drops of muriatic acid into each vial. 

Cork thefe vials accurately with a little wax mixed up with 

alittle turpentine. One part of this liquor, mixed with . 

three parts of fufpefted wine, will difcover the prefence of 

the {malleft quantity of lead or copper, by a_very fenfible 

black precipitate, and of arfenic by an orange precipitate 

but will have no effec on iron, if there be any : the prefence 

of which, however, may be afcertained by adding a little 

potafh, which will turn the liquor black if there be any 

iron. Pure wine remains limpid after the addition of this 

liquor 1 t Sournal a 
As this fubje& is of importance, we fhall add M. Fonr-?4:/gue, | 

croy’s obfervations on the-ttate in which lead exifts in wine, -_ Orr 

and on the methods of difcovering its prefence : ** Of the dit. “7 ; 

ferent principles which compote wine, there was no doubtState of | 

(fays he) but that acids were the only ones which were ca-lead in 

pable of diffolving oxyd (calx) of lead. But was it the tarta- ¥*"* 

reous acid always contained in larger or {maller quantity in 

wine, orthe acetousacid developed in thofewhich have become 

fharp, and which there is a greater temptation to fweeten ? 

Experience had proved to me that the aciduleus tartrite of 

potafh, or the cream of tartar, takes oxyd of lead from the 

acetous acid, and a precipitate of tartrite of lead is formed ; 

the pure tartareous acid prepared in Scheele’s method pro- 

duces the fame effeét. In order to underftand how the 


Thick, oily,| Gummy 
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The colour of wine is freqitently artificial; a deep red is 
almoft always the effect of artificial additions, as of the red- 
svoods, elder-berries, bilberries, &c. In France no fecret 
3s made of thefe pra¢tices, the colouring matters being pub- 
licly thrown out after they have been ufed. 

Zt is well known to be a common practice among wine- 


- fharp wine which contains thefe two acids can hold the oxyd 


of lead in folution, I made the experiments which gave me 
the following refults: 1. The acidulous tartrite (crem. tart.) 
has no fenfible a€tion upon the oxyds of lead; 2. The pure 
tartareous acid has a flight a€tion upon the oxyds, and forms 
on their furface a little tartrite of lead (artarifed /ead), in 

2 


ine. 


WIN 


a white powder; 3. Wine which only contains the tarta- 


" reous acidule, would not have any action upon the femi- 


1d 
forms “* It was neceflary afterwards to know the properties of this thefe properties. This folution blackens very deeply that 
aceto- combination. What experience has taught me is as fol- of the aceto-tartrite of lead, and renders +5',sth of this falt 
ay lows: I particularly examined the tartrite of lead and its im water or in wine very fenfible. The fenfibility of this 
: _ folution in acetous acid. The tartrite of lead is fcarcely at reactive is fuch, that we may dilute litharged wine with a 
all foluble in water ; it is in the form of powder, or of {mall fufficient quantity of water to take away almoft entirely the 
white grains which have no fenfible tafte ; when it is diffol- colour of the wine, and this reaétive will ftill produce a very 
ved in vinegar, the vinegar is foftened, its fharpnefs is dimi- manifeft alteration. ‘The fulphurated water has, befides, the: 
; nifhed remarkably, and the folution takes a flight fweetifh advantage not to occafion any change in the wines which do. 
: tefte, much lefs ftrong than that of the pure acetite of lead: mot contain a metallic fubftance, and it is not precipitated 
| This tafte proves that the union of the tartrite of lead with by the acids of wine, like the folutions of alkaliue fulphu- 
| vinegar is not only a folution like that of falt in water, rets. In order to procure’ this rea€tive pure, it is neceflary 
| by which the properties of the falt are not chanzed, but a to prepare it at the inftant of the experiment, by receiving 
combination which gives occafion to new properties. It is in a vial full of diftilled water, and inverted upon a fhelf of 
a kind of a triple falt, different from thofe we have hitherto a {mall hydro-pneumatice apparatus, filled with dittilled wa- 
known, formed of two acids and of one bafe; whereas the ter, the fulphurated hydrogenous' gas, feparated from the fo- 
other triple falts defcribed hitherto are compofed of one lid fulphuret of potath by the fulphuric or muriatic acid, and 
acid and two bafes. I name this new triple falt acefo-rartrite firft filtered through watér in another vial ; when the fecond: 
of lead. ‘The acetous acid adheres to it more than water in vial contains the third of its volume of the fulphurated hy- 
a common folution : what is remarkable in this combination drogenous gas, the gas is fhaken ftrongly with the water, 
is, that the two acids appear to adhere to the bafe with an . which fills the two-thirds of the vial; and when the abforp- 
equal force, although they have a different attraCtion for it: tion is over, the teft liquor is prepared. This reactive 
nothing is neceflary to produce this equilibrium, but to unite changes very quickly in the air: it is neceflary to make it 
firft the oxyd of lead with the acid to which it adheres the the moment it is to be employed, and to keep it in a. 
mott ftrongly, and afterwards to put this firft compound in  veffel quite full’ and well corked. If there were any fear 
re contaét with the weaker acid. that the black colour and the precipitation by the gafeous 
her me-  “ It was neceflary, in order to difcover’eafy and certain fulphurated water fhould not be f{uffigient to prove the pre- 
eed methods of afcertaining the prefence of lead in wine, to exa- fence of lead in {pirituous liquors, I would obferve, that this- 
is fait’ mine with care the properties and phenomena of the de- fear would be diminifhed by employing the thtee'reaGives 


vitrous oxyd of lead or litharge ; 4. Sharp wine which we 
attempt to fweeten by this oxyd of lead, aés firft upon it 
by the acetous acid it contains; 5. When this acetite 
of lead is formed, the tartareous acid precipitates it in 
the form of tartrite of lead: this is proved by the precipi- 
tate which the folution of the acetite of lead or fugar of lead 
forms in the wine ; 6. But the acetous acid, if it be in larze 
enough quantity, rediflolves the tartrite.of lead in the wine 
juft as diftilled water would. Bergman has pointed out 
this folution of tartrite of lead in acetous acid for diftin- 
guifhing the tartareous falt from the fulfat of lead (vitriol of 
lead)’; 7. As this folution of tartrite of lead in the acetous 
acid is much quicker, and more eafy in fharp wines than in 
diftilled water and vinegar, it is probable that the caufe of 
this difference depends upon the citric atid malic acids which 
I have found in wine, and which IJ fhall take notice of 
again on another occafion ; 8. Litharged wine then,-or wine 
fweetened with lead; contains tartrite diflolved in the ace- 
tous acid, and perhaps at the fame time in the malic and ci- 
tric acids. 


eompofitions of the aceto-taftrite of lead. Fixed alkalis 
and ammoniac (volatile alkali) precipitate from this falt’ an 
oxyd of lead, which is of a greyith white colour; but as 
they occafion a precipitate in pure wine, they cannot be of 
any ufe. The fulphuric’ (vitriolic) acid decompofes the 
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with care, and are cautioufly heated upon a coal with a Winer 


blow-pipe, they {moke, become white, exhale vapours, pafs 
fucceflively thro’ the ftates of the red and yellow oxyds of 
lead, and at length are reduced into metallic globules at the 
inftant they are perceived to be agitated-by a very evident 
effervefcence : if we ceafe to blow at this inftant, we obtain 
globules upon the charcoal. In order to this, it is necefla- 
ry; however, that the charcoal be folid, and be not cracked, 
and that we fhould not have blowed too ftronely ; otherwife 
the globules would be abforbed, and would difappear. The 
fulfat of lead requires a longer time to be reduced than the: 
exalat ef the fame metal, and there is a greater hazard of 
lofing the metallic particles, which, befide, are in fmall quan- 
tity. 
‘ To thefe two firft proceffes, already fufficiently certain 
of themfelves, I wifhed to be able to add one which might be 
capable of pointing out inftantly the prefence of lead, by an: 
appearance belonging exclufively to this metal; and which 
might unite to this advantage that of manifefting very fmall 
quantities of it. Diftilled water impregnated with fulphurated 
hydrogenous gas, or hepatic gas, extricated from folid alkaline 
fulphurets (divers of fulphur) by acids, prefented me with 


mentioned in this memoit,’and by depending only on the 
correfpondent effe&te of thefe three reactives: bat all {ufpi- 
cion would be’ retmoved, by reducing’ the three precipitates 
by the blow-pipe, and obtaining globules of lead from eacti 
of them.” 


13 
Some years ago, the Academy of Lyons propofe? the Method: 


following prize-queflion, What is the beft method of afcer-of detect-- 
{ _ing alum: 


aceto-tarttite of lead, and forms with iz inftantly fulfat of 
lead; which being very little foluble, and very heavy, is pre- 


cipitated. ‘The oxalic, or pure faccharine acid, and the aci- 
dulous oxalat, or the falt of forrel of the fhops, likewife de- 
compote this falt, and take from it the lead. The oxalat 
of lead is precipitated in great abundance: thefe two acids, 
the fulphuric and oxalic acids, not producing any precipi- 
tate in puré wine, are very proper to fhow the prefence of 
lead in wine. ‘The fulfat and oxalat of lead, when they are 
precipitated from wine, are coloured, whereas they are very 
white when they are formed in diftilled water; but their red 
er brown colour does not prevent us from difcovering them 
bya very. fimple method, fF the precipitates be collected 


taining the prefence and the quantity of alum diffolved inaitoiyea: 
wine, efpecially in very deep-coloured- red wine? The prizéin wine. 


was gaitied by M. J. 5. Beraud. From his experiments, it 
appears that a mixture of lime-water and wine. in any pro- 
portion whatever, will at the end of 12 of 1¢ hours furnifh 
a quantity of cryftals, which may be feparated by filtration, 
and that thefe cryflals will be eafieit difcovered when the’ 
quantities of wine aid lime-water are equal; but that wine 


containing alum diffolved in it, will not form cryftals when: 


mixed with lime-water, but merely depofits a muddy fedi-. 
ment. ‘['o know therefore whether any wine contains alum: 
a Wh Fey ot 


Wine, 
Pa 


. %3 
Wirections 
or the 
‘treatment 
-of import- 
ed wines, 


does. 


‘the paper. 


is brought from Spain and Portugal ; 
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‘er not, we have only to mix a fmall quantity of it with lime- 
avater; if cryftals are formed, it contains no akum ; if not, it 
Again, if wine contains alum, the pedduitnn that re. 
mains after filtration will, as it dries, fplit into quadrilateral 
fegments, which.-will detach themfelves from the paper 
which contains them ; but if the wine contains no alum, the 
refiduum, after it is dry, will remain united and attached to 
If one meafure of wine and two-thirds of a 
meafure of lime-water depofit cryftals, we are certain that 
if the wine contains alum, the proportion of that alum to 


‘the wine will be lefs than 1 to 11523 if, when equal parts 
-of wine and lime-water are mixed, no cryftals be depofited, 


we may be fure that more than 35th part of the mafs of 


swire conf{ts of alum. 


A. great-proportion of the wine confumed in this country 
government has al- 
ways difcouraged the importation of French wines by heavy 
taxes. We are not fure how far fuch conduét is founded 
en good policy, as the French wines are confefledly the beft, 
and might be the cheapeft ; but fuch is the jealoufy and en- 
mity that has always fubfifted between Britain and France, 
that both nations have been contented to injure themfelves 
provided they could do a greater injury to their neighbours. 
Belides, the advantages which Britain derives from the Por- 
tugal trade are very great, and it would not be eafy per- 
haps to fecure them on any other terms. 

It may be worth while to infert here a few dire€tions about 
the treatment of wines after they have been imported into this 
country. On landing, the lefs they are expofed the better ; 
for they are affected by the feafons, and more or lefs by cli- 
mate. March and April are the proper times for fhipping 


wines from France, and they will be landed in England and 
Ireland in the fame degree of temperature. The great art in 
keeping wines is to prevent their fretting, which is done by 
keeping them inthe fame degree of heat. In fpring and fall, 


the wines in Bourdeaux are fubjeét to changes that may be dan. 
gerous, if not prevented by neceffary rackings: thefe changes 
are folely the effe€&t of the feafons. If wines are chilled, 
and of caurfe turn foul, from being fhipped and landed in 
cold weather, they will foon recover by putting them in a 


warm vault, well covered with faw-duft. As foon as they 


are in the vault, they ought to be covered up. But if fhip- 
ped and landed in fummer, if the {malleft degree of fermen- 
tation be found:en them, it will be requifite to dip the bung 
clothes in brandy, and leave the bungs loofe for fome days, 
to give it time to cool ; and if in a fortnight or three weeks 
the fermentation do not ceafe, and the wine become bright, 
it will be proper to rack it (matching the hogfheads well 
with brimftone), and force it with the whites of eight eggs. 
If it then becomes fine, bung i it tight, and let it remain fo 
until it is bottled. 
for the bottle, it will be neceflary to force them immediate- 
ly, and let them remain bunged clofe for at leaft a month, 
to recover from the forcing, or if two months the better ; 
for wines bottled in high order come much {ooner into 
drinking than if bottled when flat, which all wines are after 
forcing. Wine muft never be bottled the leaft foul, which 
produces a tendency to fret; andif bottled in this fate, will 
never come in order, but may poflibly be loft : for this there 
is no remedy but repeated rackings; and care muft be taken 
{after rinfing the hogfheads well and drawing them) to burn 
a good piece of match in them. ‘This cools the wine, and 


there is no danger of hurting the colour, for it recovers it. 


an a little time: but if it did, it is abfolutely neceflary ; for 
af wine is fuffered to continue on the fret, it will wear itfelf 
to nothing, Wines bottled in good order may be fit to 
drink in fix months; but they are not in perfection before 
twelve: from that to two years they may continue fo; but 
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it would be improper to keep them longer, for wines in gee Win si 


If wines new landed are wanted foon. 


WIN 


neral have not the body they had formerly, from the vines 
being too much forced. 

It fometimes happens that wines feuddy and ftubborn 
will not fall with one or even two forcings. It will then be 
proper to give them five or fix gallons of good ftrong wine, 
and force them with the whites of a dozen eggs, witha 
tea-{poonful of fand produced from fawing- marble, or a fmal] 
{poonful of fine falt. Bottled wine in winter fhould be 
well covered with faw-duft, and if the vaults are cold and 
damp, ftrew it deep on the floor; if faw-duft is thrown up- 
onthe hogfheads, and their fides are bedded fome inches 
thick, it will keep them from the fret. 

The fame treatment is to be regarded with white wines, 
except that they require to be higher matched, particu- 
larly Mufcat wines; fuch as Frontignac, Beziers, &c. 
which being often f{weetened with honey, are very fubje&t 
to fret ; and thefe only frequent rackings, with a great deal 
of Brinton’, can cool. Hermitage, from not being fuffici- 
ently dried, and poffeffing more richnefs than claret, i is alfo 
very liable to come on the fret, and will require much the 
fame treatment as the Mufcat waite, Attention fhould be 
had to bottle in fine weather, when the wind is north; but 
to avoid cold or frofty weather. ‘The months of April and 
O€tober are favourable. The beft time to bottle port wine 
is four years after the vintage, and to keep them two years 
in bottle before you begin to ufe them. When wines are 
racked, and the lees immediately paffed thro’ flannel bags into 
clofe-necked jars, and direétly bottled, there will be very little 
loft by rackings, as the wine when fine may ferve for filling 
up. 

When wines are deftined for warm:climates, it may be pro- 
per to rinfe the hogfheads with brandy; and in bottling many 
rinfe the bottles and corks with it. Wines that have re- 
mained a certain time (three or four months) in a vault, and 
made lefs or more lee, ought never to be fent into the coun- 
try without firft racking them, otherwife they may be liable 
to fret ; and if bottled in that flate, may rifk being loft. 

Wines which may be ordered for immediate drinking. 
will be forced on the fhipping, and in a few weeks after they 
are landed will be fit for the bottle. The forcings proper 
for claret: are the whites of a dozen eggs, beat up with a 
tea-{poonful of fine falt, and well worked with a forcing 
rod, ‘Take care to ufe no bad egg, This is for one hogf- 
head. 

The forcing for white wine is ifinglas diffolved in wine. 
One ounce is fufficient for two BL Sharon No falt is to be 
ufed in forcing the white wines.. See Croft on Wines, 8vo, 
1788. 


into an open tub more wide than deep. Add two parts in 
three of the water to them, and let them ftand 15 days, 
ftirring them well every day. ‘Then ftrain and prefs them, 
putting afide the liquor that runs from them. Add the, 
remainder of the water to the raifins” that have thus been 
preffed, and let it ftand upon them one week, frequently ftir. . 
ring them as before. Then prefs off the fees, and add it 
to what you firft colle@ted; putting both runnings to- 
gether into your veffel, together with one quart of brandy. 
To colour it, burn three-fourths of a pound of fugar into 
a {mall quantity of the liquor, and add this to the wine. 
When the liquor in the barrel has done finging, {top the vel- 
fel clofe, and let it fland till fit to be bottled. The greater 
the quantity which the veffel holds, and the longer it is kept 
in the wood, the better will it be. ; 

Wink- Prefi, a machine contrived te {queeze the juice out 

; Go 


We fhall infert here the following receipt for making Receipt f 
raifin-wine.—To a 20 gallon veffel take 100 pounds of rai- making . 
fins; pick off the ftalks, chop them grofsly, and put them’#i/*-™ 
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of giapes, and confifting of feveral pieces of timber, variouf- 
ly difpofed, which compofe three bodies of timber-work, 
clofely whited to’ the exis, which'ferves°as a fwing whereby 
OF thefe there are different 
fizes as well as ‘different conftru€tions ; for an account of 


‘which, illuftrated by' figures, fee Miller’s Gardener’s Dic- 
“tionary, article Wine: Pre/s. 


Spirit-of Wine,’ or alcobol, a°wame given by chemifts to 
every ardent fpirit produced by diftillation. See Cazmisrxr- 
Index. 

‘WING, that part of a bird, infe&, ke. whereby it is en- 
abled to fly. See Birp and Orniruovoey. 

Winas, in military affairs, are the two flanks or extremes 
of an artny, ranged in form of a battle ; being the nght and 
left fides thereof. 

WINTER, one of the four feafons or quarters of the 
year. Sce Season, &e. Vike a 

Winter commences on the day when the fun’s diftance 
from the zenith of the place is greateft, and ends on the 
day when its diftance is at a mean between the greateft and 


» leaft. 


Under the equator, the winter as well as other feafons 
return twice every year; but all other places have only one 


" winter in the year ; which in the northern hemiiphere begins 


when the fun is in the tropic of Capricorn, and in the fouth- 
ern hemifphere when in the tropic of Cancer; fo that all 
places'in the fame hemifphere have their winter at the fame 
time. 

Wrnrsr-Berry. See Puysatts, 

WIN'TERA, in botany: A genus of plants of the 
clafs of polyandria, and order of pentagynia ; and in the na- 
tural fyftem arranged under the 12th order, Holoracea. 
The calyx is three-lobed; thre are fix or twelve petals ; 
there is no ftyle; the fruit is a berry, which is club. fhaped 
as well as the germen.’ There are two f{pecies ; the aroma- 
tica and granadenfis. 

Wintera aromatica, is one of the largeft foreft-trees upon 
Terra del Fuego; it often rifes to the height of 50 feet. 
Its outward bark is on the trunk grey and very little 
wrinkled, on the branches quite fmooth and green. The 
branches do not fpread horizontally, but are bent upwards, 
and form an elegant head of an oval fhape. ‘The leaves come 
out, without order, of an oval elliptic fhape, quite entire, 
wbtufe, flat, {mooth, fhining, of a thick leathery fubftance, 
evergreen, on the upper fide of a lively deep green colour, 
and of a pale bluifh colour .underneéath, without any nerves, 
and their veins fearcely vifible ; they are fomewhat narrower 
near the footftalks, and there their margins are bent down- 
wards. In general, the leaves are from three to four inches 
long, and between one and two broad ; they have very fhort 
footftalks, feldom half an ‘inch long, which are {mooth, con- 
cave on the upper fide, and convex underneath. From the 
fcars of the old footftalks the branches are often tubercula- 
ted. uy oe 

The peduncles, or footftalks for the flowers, come out 
of the axille ‘foliorum, near the extremity of the branches ; 
they are fiat, of a pale colour, twice or’ three times fhorter 
than the leaves ; now and then they fupport only one flower, 
‘but are oftener near the top divided into three fhort branches, 
each with one flower. The bractee are oblong, pointed, 
concave,-entire, thick, whitifh, and fituated one at the ba- 
fis of each peduncle. 

There is no calyx; but imits place the flower is furrounded 
with a {pathaceous gem, of a'thick leathery fubftance, green, 
but reddifh on the fide'which'has faced the fun; before this 
gem burfts, it is of a round form, and its fize is that of a 
{mall pea.’ It burfts commonly fo, that one fide is higher 
than the other, and the fegments are pointed. The corolla 
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confifts always of feven petals, which are oval, obtufe, con- Winters. 
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cave, ere€t, white, have {mall veins, and are of an une- 
qual fize, the largzeft fearcely four lines long; they very 
foon fade, and drop off almoft as foon as the gem burits. 
The filaments are from 15 to 30, and are placed on the flat 
end fide of the receptacle ; they are much fhorter than the 
petals, and gradually decreafe in length towards the fides. 
The antherz are large, oval, longitudinally divided into two, 
or as if each was made up of -two oblong anthere. The 
germina are from three to fix, placed above the receptacle, 
turbinated, or of the fhape of an inverted fig; flat on the 
infide, and fomewhat higher than the ftamina ; they have no 
ftyles, but terminate in a ftigma, which is divided into two 
or three {mall lobes. 

Dr Solander, to whom the world is indebted for the de- 
{cription, never faw the fruit in its perfe@ly ripe ftate ; but 
could conclude from the unripe fruit which he faw in abun- 
dance, that each germen becomes a feparate feed-veffel, of a 
thick flefhy fubftance, and unilocular ; and in each the rudi- 
ments of three, four, or five feeds were plainly difcernible. 
See Plate DXL. where n°? 1. reprefents the fpathace- 
ous gem, after it is burft open. 2. ‘The fame. 3. The 
fame (2) with the corolla (4) remaining within it. 4. One 
of the petals fpread out. 5. The ftamina (a) and the piftilla 
(2) after the gem and the corolla are taken away. 6. The 
outhde of an anthera (a) with its filament (4). 7. The in- 
fide of the fame. 8. The germina (a) fituated on the 
centre of the receptacle, after the flamina have been remo- 
ved; the lobated ftigma (4). 9. The convex or outers 
mott fide of a germen (a) with its ftigma (2). ro. The in- 
fide of the fame. 11. A germen cut open longitudinally, 
fo as to fhow the rudiments of the feeds. 12. A germen 
cut through tran{verfely. 

The weather is much more fevere in the climate where 
thefe trees are natives than in Britain; here, therefore, it 
is thought they would thrive very well. 

The bark of the wintera, or winter’s cinnamon, brought 
over by the Dolphin, in refpe@ to figure, exactly refembles 
that which was delineated by Clufius. The pieces are about 
three or four inches {quare, of different degrees of thicknefs, 
from a quarter to three quarters of an inch. It is of a dark 
brown cinnamon colour ; an aromatic fmell, if rubbed ; and 
of a pungent hot fpicy tafte, which is lafting on the palate, 
though imparted flowly. It has the name of winter’s cinna- 
mon, from a faint refemblance in colour and flavour to that 
grateful aromatic, though differing from it greatly mn every 
other refpe&. This bark is only brought to us from the 
Straits of Magellan, and is the produce of the tree above de- 
{eribed ;-much celebrated as an antifcorbutic by the firft 
difcoverers, but unknown in the practice of phyfic, no quan- 
tity, except as a curiofity, having been brought to Europe 
till the return of the fhips fent out on the expeditions to the 
South Seas. The bark which was fubfituted in the room 
of this is the canella alba of the fhops. See CANELLA. 

From feveral experiments made ‘by Dr Morris, the cor- 
tex magellanicus appears to be an aftringent of a particular 
kind, and therefore likely to be of ufe in feveral manufac- 
tures. Water ie the proper folvent of this bark»; though 
the faline, gummy, and refinous parts ‘are fo blended in it, 
as in faffron ard fome other vegetables, that it parts with 
them readily in proof and re@tified fpirits of wine, though 
not in fo great a quantity. 

The infufion and decoGtion of this ‘bark were of fo grates 
ful an aromatic bitter tafte, that it feems likely to-be a plea- 
fant vehicle for fome of the naufeous drugs. With this 
view, on {ubftituting the powder of this bark for the carda- 
mom feeds in making the infufion of fenna, as direéted in 
the Londor Difpeniatory, the naufeous {mell and acts: 

5 5 that 
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that excellent purgative was fo effeciually covered, as to be 
fearcely diftinguifhed by the niceft palate. Tin&ture of rhu- 
barb alfo prepared with this bark inftead of cardamoms feem- 
ed far lefs dilagreeable. 

WIRE, a piece of metal drawn through the hole of an 
iron into a thread of a finenefsan{werable to the hole it pal- 
fed through. 

Wires are frequently drawn fo fine as to be wrought along 
with other threads of fill, wool} flax, Sc. 

The metals molt commonly drawn into wire are gold, 
filver, copper, and iron. Gold-wire is made of cylindrical 
ingots of filver, covered over with a {kin of gold, and thus 
drawn fucceffively through a vaft number of holes, each 
fmaller and fmaller, till at lait it is brought to a finenefs-ex- 
ceeding that of a hair. ‘That admirable dudility which 
makes one of the dittinguithing charaters of gold, is no- 
where more confpicuous than in this gilt wire. A cylinder 
of 48 ounces of filver, covered with a coat of gold, only 
weighing one ounce, as Dr Halley informs us, is ufually 
drawn into a wire, two yards of which weigh no more than 
one grain ; whence 98 yards of the wire weigh no more than 
49 grains, and one fingle grain of gold covers the 98 yards; 
fo that the ten thoufandth part of a grain is above one- 
eighth of an inch Jong. 

Wire of Lapland. 'The inhabitants of Lapland have a 
fort of fhining flender fubftance in ufe among them.on feve- 
ral occafions, which i3-much of the thicknefs and appearance 
of our filver-wire, and is therefore called, by thofe who do 
not examine its ftructure or fubftance, Lapland wire. It is 
made of the finews of the rein-deer, which being carefully 
feparated in the eating, are, by the women, after foaking in 
water and beating, fpun into a fort of thread, of admirable 
finenefs and ftrength, when wrought to the fmalleft fila- 
ments ; but when larger, is very itrong, and fit for the pur- 
pofes.of ftrength and force. ‘Their wire, as it is called, is 
made of the fineft of thefe threads covered with tin. ‘I'he 
women do this butinete 5 ; and the way they take is to melt 
a piece of tin, and placing at the edge of it a horn, with a 
hole through it, they draw thefe finewy threads, covered 
with the tin, through the hole, which prevents their coming 
out too thick covered. This drawing is performed with 
their teeth ; and there is a {mall piece of bone placed at the 
top of the hole, where the wire is made flat; fo that we al- 
ways find it rounded on all fides but one, where it is flat. 

This wire they ufe in embroidering their clothes as we 
do geld and filver ; they often fell it to ftrangers, under the 
notion of its having certain magical virtues. 

WISDOM, utually denotes a higher and more refined 
netion of eva immediately prefented to the mind, as it 
were, by intuition, without the affiftance of ratiocination. 

Sometimes the word is more immediately ufed, in a mo- 
ral'fenfe, for what we call prudence, or difcretion, which con- 
fifts in the foundnefs of the judgment, and a condu& an{wer- 
able thereto. 

Wtspom of Solomon, one of the books of the Apocry- 
pha. It abounds with Platonic language, and was proba- 
bly written after the Chaballittic bac ae was introduced 
among the Jews. 

WIT, is a quality nf-ocvtain thoughts ‘ud exprefiions, 
much police perceived than defined. Aceording to Mr 
Locke, wit lies in the affemblage of ideas, and putting thofe 
together with quicknefs and variety, wherein can be found 
any refemblance or congruity, thereby to make up pleafant 
pictures and agreeable vifions to the fancy. Mr Addifon 
limited this definition confiderably, by obferving, that every 
refemblance of ideas does not .conftitute wit, but thofe only 
which produce delight and furprife. Mr Pope defined wit 
to be a quick conception and an eafy delivery : while, ac- 
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cording to a late writer, it confitts.in an afimilation-of die 
ftant ideas, 

The word qwit originally hgnified wifdom. A witte was 
anciently a wife mans the wittenagemot, er Saxon parliament, 
an aflemblage of wife men. So late asthe reign of Eliza- 


beth, a man of pregnant qwrt, of peat wit, was aman of yalt 
We fill fay, in Ais wits, out of bis wits, for in 
‘The word, however, is now applied 


judgment, 
or out of found mind. 
in a more limited fenfe. 

Without attempting to expofe the inaccuracy of the de- 
finitions above mentioned; or hagarding a definition of our 
own where fo many eminent men have failed, we fhall-endea- 
your to fhow in what true wit conlifts. . 

Ik is evident that wit excites in the mind an agreeable 
furprife, and that this is owing entirely to the ftranye affem- 
blage of related ideas prefented to the mind. ‘This end is 
effected, 1. By debafing things pompous or /eemingly grave 5 
2. By aggrandiling things little or frivolous; 3. By fetting 
ordinary objects in a particular and uncommon point of 
wiew, by means not only remote but apparently contrary. 


Of fo much confequence are furprife and novelty, that no- campj 
thing is more taftelefs, and fometimes difgufting, than a Péilofq 
For, they Rhe 


vol, 1. 


joke that has become {tale hy frequent repetition. 
fame reafon, even a pun.or happy allufion will appear excel- 

lent when thrown out ,extempore in converfation, which 
would be deemed execrable in print. In like manner, a wit- 
ty repartee is infinitely more pleafing than a witty attack : 
for though, in both cafes, the thing may be equally new to 
the reader or hearer, the effect on him is greatly injured, 

when there is accefs to f{uppofe that it may be the flow pro- 
duction of ftudy and premeditation. ‘This, however, holds 
moft with regard to the inferior tribes of witticifms, of which 
their readinefs is the beft recommendation, 

We fhall illuftrate thefe obfervations by fubjoining a {pe- 
cimen or two of each of thefe forts of wit: 

Of the firft fort, which confifts in the debafement of 
things great and eminent, Butler, amongft a thoufand other 
inftances, hath given us thofe which follow : 

And now had Pheebus in the lap 

Of Thetis taken out his nap: 

And, like a lobfter boil’d, the morn 

From black to red began to turn. 

Hudibras, part ii. canto 2. 

Here the low allegorical ftyle of the firft couplet, and the 
fimile ufed in the fecond, afford us a juft notion of this low- 
eft {pecies, which is diftinguifhed by the name of the /udi- 
crous. Another {pecimen from the fame author you have in 
thefe lines ; 

Great on the bench, great in the faddle, 

That could as:well bind o’er as {waddle, 

Mighty he was at both of thefe, 

And ftyl’d of war, as well as peace : 

So fome rats of amphibious mature, 

Are either for the /and or water. 

Ibid, part i. canto 1. 

In this coarfe kind of drollery, thofe laughable tranflations or 
paraphrafes of heroic and other ferious:poems, wherein the 
authors are faid to be traveftied, chiefly abound. 

The fecond kind, confifting in the aggrandifement of ‘little 
things, which is by far the. moft fplendid, and difplays.a 
foaring ‘imagination, thefe lines of Pope will fame to illu. 
ftrate : . 

As Berecynthia, while her.offspring vie 

In homage tothe mother of the fy, 

Surveys around her. inthe ble abode, 

An hundred fons, and-every-fon a: god: 

Not with lefs glory mighty:dulnefs crown’d, 

Shall take thro’ Grubftreet her triumphant round 5 , 
n 
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And her Parnaffus glancing oer at once, / 

Behold a hundred fons, and each a. dunce, 
This whole fimilitude is {pirited. ‘The parent of the cele. 
flials is contrafted by the daughter of night and chaos ; hea- 
ven by Grubftreet ; gods. by dunces. Befides, the parody 
it contains on a beautiful paffage in Virgil adds a particu- 
lar lufre to it. ‘This fpecies we may term the rhra/onical, 
or the mock-majeflic.’ Lt affects the moft pompous language, 
and fonorous phraieology, as much as the other affe&ts the 
reverfe, the vileft and moft grovelling dialect. 

‘to this clals alfo we miuit refer the application of grave 
reflections to mere trifles. For that great and /erious are na- 
turally affociated by the mind, and likewile little and trifling, 
is fufficiently evinced by the common modes of expreffion 
on thefe fubjeG&ts ufed in every tongue. An appofite in- 
ftance of fuch an application we have from Philips: 


My galligafkins, that have long withftood 
‘The, winter’s fury and. encroaching frofts, 
By time fubdued, (What wil! not time fubdue ! 
An horrid chafm difclofe. Splendid Shilling, 

Of the third fpecies of wit, whichis by far the moft: mul. 
tifarious; and which refults from what! may’ be called the 
queernefs or fingularity of the imagery, we fhall give:a few 
{pecimens that will ferve to mark fome of its principal va- 
rieties. To illuftrate all would be impofible, The firft 
fhall be where there'is an apparent contratiety in the things 
the exhibits as conneGted. ''his: kind of contraft we have 
in thefe lines of Garth: MAROON 

Then Hydrops next appears amongft the’ throng; 
Bloated and big fhe flowly fails along : 
But'like'a mifer in excefs fhe’s poor, 
And-pines for thirft amidft her watery ftore. 

io Difpenfary. 

A fecond fort is, where the things compared are what 
with dialeGticians would come under the denomination of 
difparates, being fuch as can be ranked under no common 
genus. Of this we fhall fubjein an example from Young : 

. Health chiefly keeps an Atheift in the dark ; 
A fever argues better than a: Clarke: 
Let but the logic in his pulfe decay, 
» The Grecian he’ll renouneey and learn, to, prays... 
: ; Univerfal Paffion. 

A third variety in this {pecies: {prings from confounding 
artfully the proper and the metaphorical fenfe of an expref2 
fion. In this way, one will affizn as a motive what is dift 
covered to be perfe€tly abfurd, when buc ever fo little até 
tended to; and yet, from the ordinary meaning of the words, 
hath a {pecious appearance on a fingle glance. Of this kind 
we have an inftance’ im the fubfequerit lines: 

While thus the lady talk’d, the knight 
Turn’d th’ outfide of his eyés to white, 
As men of inward light are went 
To turn their optics in upon’t. 
fludibras, part iii. canto x. 
For whither can they turn their eyes more properly than-to 
the light ? 

A fourth variety, much refembling the former, is when 
the argument or comparifon (for all argument is. a kind..of, 
comparifon) is founded on the fuppofal of corporeal or per- 
fonal attributes-in what is ftritly not fufceptible. of them; 
as in this, 

But Hudibras gave him a twitch 

AAs quick as lightning inthe breech, 
Juft in the place where honour’s lodg’d, 
As wile philofophers have judg’d :: 
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Becawfle a-kick fn that place more 
Hurts honour than deep wounds before, : 
prey Ibid. part ii. canto 3. 
- The fifth, and only other variety which we thall mention, 
is that which arifes from a relation, not in the things figni~ 
fied, but in the figns of all relations, no doubt the flighteft. 
Identity here gives rife to puns and clinches; réfemblance 
to quibbles, cranks, and rhimes: Of thefe it is quite unne- 
ceffary to exhibit {pecimens. 
Wir (John de), a celebrated penfioner ef Holland, and 
one of the greateft politicians of his time, was the fon of 
Jacob de Wit, burgamafter of Dort, and was born in 1625. 
He became well filled in civil law, politics, mathematicss 
and ether fciences ; and wrete a treatife on the Elements 
of Curved Lines, publifhed by Francis Schooten. Having 
taken his degree of do@tor of law, he travelled into foreign 
courts, where he became efteemed for his genius and pru- 
dence. .At his return to his native county in 1650, he be- 
came,;penfionary of Dort, then counfellor-penfionary of 
Holland and Weft Friefland, intendant and regifter of the 
fiefs, and keeper of the great feal. He was thus. at the 
head of affairs in Holland; but his oppofition to the re- 
eftablifhment of the office of ftadtholder, which he thought 
a.violation of the freedom and independence of the republics 


coft him his life, when. the prince of Orange’s party pres * 


vailed. He and his, brother Cernelius were affaflinated by 
the populace at the Hague in 1674, aged 47. 

WITCH, a perfon guilty of witchcraft. - 

WITCHCRAFT, a fupernatural power which perfons 
were formerly fuppofed to obtain the poffeffion of by enteér- 
ing inte a compact with the devil. They gave themfelves 
up to him body and foul; and he engaged, that they fhould 
want for nothing, and that he would avenge them upon all 
their enemies. As foon as the bargain was concluded, the 
devil delivered to! the witch an imp, or familiar fpirit, to be 
ready at a. call, and do whatever it was directed: By the 
affiftance of this imp and the devil together, the witch,: who 
was almoft always an old woman, was enabled to tranfport 
herfelf in. the air. on a broom-f{tick or a {pit to diftant places 
to attend the meetings of the witches. At thefe meetings 
the devil always. prefided.. They were enabled alfo to 
transform themfeves. into various fhapes, particularly to af- 
fume the forms*of cats and hares, in which they moft de> 
lighted ; to infli@ difeafes on whomfoever they thought 
proper and to punith their enemies in a variety of ways. . 

The belief that certain’ perfons’ were endowed with fu: 
pernatural power, ‘and’ that they were affifted by invifible 
{pirits, is very ancient. The fagae of the Romans feem 
rather ‘to have been foréerers thar witches; indeed the idea 
of a witchj’as above deferibed, could not have been prevalent 
till after the propavation of Chriftianity, as the heathens had 


no knowledge of the Chriftian devi/. 


Witchcraft was univerfally believed in @urope till the 
16th century, and even maintained its ground with tolerable 
firmnefs till the middle of the feventeenth, Vaft numbers 
of reputed witches were convicted and condemned to be burnt 
every year. The methods of difcovering them were. various; 
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One was, to weigh the fuppofed criminal againft the church prpeincias 
bible, which, if fhe was guilty, would preponderate: another, Glofury. 


by making her attempt to fay the. Lord’s Prayer; this ne 
witch'was able to repeat entirely, but would omit fome part or 
fentence thereof. It is remarkable, that all witches did not he- 
fitate at the fame place’; {ome leaving out one part, and fome 
another, ‘T'eats; through which the imps fucked, were indus 
bitable marks of a witch: thefe were always raw, and alfo 


. infenfible ; ‘and, if fqueezed, ‘fometinies yielded a drop of 


blood. A witch .could not weep more than three tears, 


/ and that only out of the left eye. This want of tears 
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Brought over E.r61g§': 0 Wit 
Ttem.—For one to-go to Finmouth forthe. . 

laird, - - -- re Me « aay 2 
Summa town part, L..17 
Both, L. 34 11 
Or L.2 17 7 Ster, : 
For a confiderable time after the inquifition was ereéted, 2” a 
the trials. of witches (as.heretics) were confined to thats)? ap 
tribunal; but the goods of thofe who were condemned being 7; an 
confifeated to the holy office, its minifters were fo ative in vol. i 
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Witchcraft was, by the witch-finders, and even by fome judges, con- 
“yr fidered as a very fubftantial proof of guilt. Swimming a 
witch was another kind of popular ordeal, generally practi- 
fed: for this fhe was ftripped naked, and crofs-bound; the 

right thumb to the left toe, and the left thumb to the right 

toe. Thus prepared, fhe was thrown into a pond'or river, 

in which, if guilty, fhe could not fink ; tor having, by her 

compact with the devil, renounced the benefit of the water 

of baptifm, that element, in its turn, renounced ‘her, and re- 

fufed to receive her into its bofom. Sir Robert Filmer 

mentions two others by fire: the firft, by burning the’ 


Scots 


thatch of the honfe of the fufpeé&ted witch; the other, 
burning any animal fuppofed to be bewitched by her, as a 
hog orox. 'Thefe, it was held, would-force a witch to confefs. 

The trial-by the ftool was another method ufed for the’ 
difcovery of witches. It was thus managed : Having taken 
the fufpe€ted witch, fhe was placed:in the middle of a room 
upon a ftool or table, crofs-legwed, or in fome other uneafy: 

-pofture; to which if fhe fubmitted not, fhe was then bound 
with cords: there fhe was watched, and kept without meat 

or fleep for the {pace of 24 hours (for, they faid, within 

that time they fhould fee her imp come. and‘fuck). A 

httle hole was likewife made in the door for imps to come 

in at; and left it fhould come in fome lefs difcernible fhape; 

they that watched were taught to be ever and anon {weeping 

the room, and, if they faw any fpiders or flies, to kill them; 

if they could not kilk them, then they might be fure they 

were imps. If witches, under examination ortorture, would _ 
not confefs, all their apparel was changed,. and every hair 

of their body fhaven off with a fharp razor, left they fhould 

fecrete magical charms to prevent their confefling. Witches 

were moft apt to. confefs on Fridays. 

By fuch. trials as. thefe, and by the aceufation of children, 
old women, and: fools, were thoufands of unhappy women 
condemned for witcheraft, and burnt at the flake. In the 
18th volume of the: Statiftical Account of Scotland there is 
the trial of two witches, William Coke and Alifon Dick, in 
Kirkaldy, in 1636. The evidence on which they were con- 
demned is abfolutely ridiculous: they were, however, burnt 
for witchcraft. “Ihe expences which the town and kirk- 
feffion were put to on this.occafion:- were as fellows::. 


In primis. —TYo Mr James Miller, when he 
went to Preftowne for a man to try 
them, 47s. - - 

4tem.—To. the man. of Culrofs,. (the execu- 
tioner), when he went. away the firit. 
time, 125. . - 

tem.—For coals for the witches, 24 8. 

ftem.—In purchafing the commiffion, —- 

ftem.—F or one to go. to Finmouth for the 
laird to fit upon their affize as judge, 

ftem.—For harden to be jumps to them, 

dtem.—For making of them, - ~ 


Summa for the kirk’s part L. 17 10Scots. 


The Town’s part of expences deburfed extraordinarily upon 
Wilkiam Coke and Alifon Dick. 
Fa primis.—For ten loads of coals to burn 
them, 5 merks, - - 
Jtem.— For a tar barrel, 14 5. - 
ttem.—For towes, <a = 
dtem.— To him that brought the executioner, 2 18 


Item. —To the executioner for his pains, 


8 14 
dtem.—For his expences here, = 
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difcovering forcerers, that the different governments found 
it neceflary to deprive them of the coznifance of this crime. 
On the continent, commiffioners were then appointed for the 
dilcovery and conviction of witches, who, though lefs aQtive 
than the inquifitors, were but too zealous in profecuting. 
their funétion. In 1494, Sprenger and Inftitor, two per- 
fons employed in this commiffion, publifhed a colleCtion of 
trials, moft of which had come before themfelves, under the 
title of Malleus Malefcarum: this ferved as a kind of in- 
ftitute for their fucceffors. 

The firft writers. againtt witchcraft were ftigmatized as 
Atheifts, though they only endeavoured to prove the im- 
becility of the perfons accufed, and the infatuation or the 
knavery of thetr accufers. Such were the epithets beftowed 
by Dr Henry More, and even by Cudworth himfelf. Wie. 
rus, the difciple of the celebrated Avrippa, rave rife to: the 
firft great controverfy on this fubject. His matter had 
taught him humanity ; and he endeavoured, but with too 
feeble a hand, to ftop the bloody proceedings of the judges. 
Wierus appears to ‘have been a well-dilpoled, weak man, 
with extenfive reading on his fubject, but too narrew-mind- 
ed to comprehend it thoroughly. He involved himfelf in. 
unfpeakable difficulties, by admitting the action of fuper- 
natural powers in certain difeafes, and in poffeffions, while 
he denied that witches had any concurrence in them. Thefe 
appearances (faid he) are illufions of the devil, who per- 
fuades fimple and melancholy perfons that the mifchiet he 
himfelf performs, is done by them, and at their pleafure. 
He was weak enough to attempt the explanation of every 
ftory alleged by his aatagoniits, without queftioning the 
truth of the facts. 

Bodinus, a French lawyer of emimence, who had affifted 
at feveral trials of witches, wrote againit Wierus, in his De- 
monomania. He urged the concurrent teftimomies of fuff- 
cient witnefles, and the confeflions of the witches themfelves, 
to eftablifh the exittence of forcery. Wierus owned that 
the unhappy perfons believed themielves to be guilty of the 
crimes alleged againft them, but that they were deceived by 
the devil. But what do you make of the witches meet- 
ings, cried Bodinus? ‘The witches (replied his antagoniit ) 
are atrabilious.. This explanation was fo unfatistaCtory 
that Wierus pafled for a magician, whom the devil had 
furnifhed with {pecious arguments to fave others from punifh- 
ment. Lerchemer, Godelmann, Ewichius, Ewaldas, and 
fome others,.followed him, notwithftanding this ftizma ; but 
they were oppofed by men of more acutenefs and confift- 
ency than themfelves ; by Remigius, who had condemned 
feveral hundreds of forcerers to the flames; Delriv, whofe 
book is a complete Corpus Magiz ; Cujas, Eraftus, Scribo- 
nius,; Camerarius, and a croud of others. 

In this country, while the belief in witchcraft was fup- 
ported: by reyal authority (for James T. is univerfally known 
to have written on demonology) countenaneed by Bacon, 
and generally adopted among the people, only one writer 
was hardy enough to oppofe it. . This was Reginald Scott, 
who publifhed a colle€tion of impoftures dete&ted, under the 
title of Difcoveries of Witchcraft. Jamesordered the book 

to 
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aft to. bé burnt» by-the common executioner, and the judges vention of a jury. This is the only method of trial known Witlius 
continued to burn witches as ufual.. During the civil wars, to the civil law, in which the judge is left to form: in his \ 
fs Pes f : : ; Woad. 
upwards of eighty were hanged in Suffolk, on the accufa- own brealt his fentence upon the credit of the witneffes ex- Ly 


tions of {Hopkins the witch-finder. Webfter was the next 
writer agaieft witchcraft ; but he had a different fate from 
that of Scott, for moft of his arguments were refuted by 
Glanville. This very acute writer was induced to publifh 
his Philofophical Confiderations about Witchcraft, by the 
apprehenfion, that the increafing difbelief of witches and 
apparitions tended to affect the evidences of relizion, and 
even of a Deity. In refpeét of argument, he was certainly 
fuperior to his adverfaries ; his reafoning is perfpicuous, 
though fometimes fubtle, refted on the moft fpecious foun- 
dations of evidence, and arranged with great fill. 

On the continent, this controverfy feemed almoft for- 
gotten, till Bekker publifhed his Monde Enchantée, in 
which he denied the exiftence of witches on the Cartefian 
principle, that the Deity is the fource of all action, confe- 
quently aétions fo oppofite to his nature and attributes can- 
not be fuppofed to exift. He was an{wered by Frederick 
Hoffman, the father of the modern theory and practice of 
medicine, in his difertation De Diabofi Potentia in Corpora. 

The lateit witchcraft frenzy wasin New England, about 
1692, when the execution of witches became a calamity 
more dreadful than the fword or the peltilence. The ac- 
cufers became fo daring, that neither civil nor religious 
authority would have proved a fecurity againft their attacks, 
if all the profecutions had- not been {uddenly dropned, and 
the prioners fet at liberty. So far did thofe wretches pro- 
ceed in abfurdity, that a dog was acculed of throwing per- 
fons into fits by looking at them. As foon as the profe- 
cutions were ftopped, all reports of witchcraft ceafed. 

It would be ridiculous to attempt a ferious refutation of 
the exiftence of witches ; and at prefent, luckily, the tafk is 
unneceflary. In this country, at leaft, the difcouragement 
long given to all fufpicion of witchcraft, and the repeal of 
the ftatutes againft that crime, have very much weakened, 
though perhaps they have not entirely eradicated, the per- 
fuafion. On the continent, too, it is evidently on the decline; 
and notwithftanding the exertions of Dr De Haen, and 
of the celebrated Lavater, we have little doubt but that 
in a fhort time polterity will wonder at the credulity. of 
their anceftors. That there ever were witches, is an opinion 
that cannot for a moment be believed by a thinking man. 
The actions imputed to them were either abfurd or im- 
poffible; the witneffes by whofe evidence they were con- 
demned, either weak enthufiafts or downright villains; and 
the confeffions afcribed to the witches themfelves, the effects 
of a difordered imagination produced’ by cruel treatment 
and exceflive watchings. As to the nightly meetings, demo- 
nologifts themfelves have been obliged to confefs, that they 
were nothing elfe but wneafy dreams, often produced by 
{oporific compofitions. ° "The faéts which have been brought 
forward by the advocates for witclicraft bear in their 
front the moft evident marks of trick and imnofture ; and 
this has conflantly been found out whenever thefe facts.have 
heen properly examined. Cee Sorcery. 

WITENA mor, or Witena Gemot, among the s\nglo- 
Saxons, was a term which literally fignified the aflembly of 
the wife men; and was applied to the great council of the 
nation of latter days called the par/iament. : 

WITHERS ofa Horse, the jun@ure of the fhouldeér- 
bones at the bottom of the neck and mane, towards the 
upper part of the fhoulder. 

WITNESS, in law, a perfon who gives evidence in any. 
eaufe, and is {worn to fpeak the truth, the wHole truth, and 
nothing but the truth. 

Trial by Witnesses, a fpecies of trial without the inter- 
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amined: but it is very rarely ufed in’ the Englith law, whicla. 
prefers the trial by jury before it in almoft every inftance. 
Save only that when a widow brings a writ of dower, and 
the tenant pleads that the hufband is not dead; this being 
looked upon as a dilatory plea, is in favour of the widow, 
and for greater expedition allowed to be tried by witnefles 
examined before the judges: and fo, faith Finch, fhall no 
other cafe in our law. But Sir Edward Coke mentions fome 
others; as, to try whether the tenant in a real a€tion was 
duly fummoned, or the validity of a challenge to a juror: 
fo that Finch’s obfervation mutt be confined to the trial of 
dire& and not collateral iffues. And in every cafe Sir 
Edward Coke lays it down, that the affirmative muft be 
proved by two witneffes at the leat. 

WITSIUS (Herman), a learned and eminent divine of 
North Holland, born at Enckhuifen in 1626. He was pro- 
feflor of divinity fucceffively at Franeker, Utrecht, and 
Leyden ; and applied himfelf fuccefsfully to oriental learn- 
ing, of which his capital work gyptiaca affords fufficient 
proof. His Cconomy of the Covenants between God and 
Men, is warmly recommended by Mr Hervey in his ‘Theron 
and-Afpafio. He died in 1708. 

WITTENBERG, a city of Germany, capital of the 
circle of Upper Saxony, 50 miles north of Drefden. It is 
under immediate vaffalage, and the feat of an aulic judica- 
tory, a general fuperintendency, an infpeétion and confift- 
ory. The town is not large; but is well fortified, and 
contains a famous univertity, in which Melancthon was a 
profeffor. In this place Martin Luther firft began to 
preach againtt the pope’s indulgences’; and.in the cathedral 
of All Saints he is faid to have been buried. In the old 
citadel of this town the ancient Saxon electors ufed: to re- 
fide. Befides the univerfity, there isa Latin fchool in thé 
town, with fix mafters.» ‘The library belonging to the uni- 
yerlity is faid to be very valuable,. In 1756 the Praffians 
being matters of the town, deftroyed a part of its fortifica- 
tions. E. Long. 12. 47. N. Lat. 51. 49. 

WOAD, in botany. See Isaris.. 

The preparation of woad for dying, as praétifed in France, 
is minutely deferibed by Aftruc, in his Memoirs:for a 
Natural. Hiftory of Languedoc. .'The plant puts forth at 
firft five or fix upright: leaves, about a foot. long and fix 
inches broad: when. thefe hang downwards, and turn yel- 
low, they are fit for gathering: five crops ‘are gathered in 
one year. The leaves are carried direftly to a mill, much 
refembling the oil or tan mills, and ground into a fmooth 
pafte. If this procefs was deferred for fome time, they 
would putrefy,.and fend forth an infupportable ftench. The 
pafte is laid in. heaps, prefled clofe’ and’ {mooth, and the 
blackifh cruft, which forms-on the outfide, reunited if it 
Happens to-crack :’ if this was negleéted, little worms would. 
be produced in the cracks, and the woad would lofe a part 
ofits ftrength. After lying for fifteen days, the heaps are 
opened, the cruft rubbed and mixed. with the. infide, and 
the matter formed into oval balls, which. are prefled clofe 
and: folid in wooden moulds. Thefe are dried upon hurdles: 
inthe fun, they turn black.on.the ontfide; in a clofe place, 
yellowifly, efpecially if the. weather be rainy. ‘The. dealers in 
this commodity prefer the firit, though it is faid the work- 
men find’ no confiderable difference betwixt.the two. The 
good balls are diftinguifhed by their being weighty, of ar 
agreeable {mell, and when rubbed, of a violet colour within. 
For thie ufe of the dyer, thefe balls require a farther pre¢ 
paration : they are beat with wooden mallets, on.a.brick or: 
ftone floor, into a grofs powder ; which is heaped” up in 
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the middle of the reom to the height of four feet, a fpace 
beirg lett for paffing round the fides. The powder, moift- 
ened with water, ferments, grows hot, and throws out a 
thick fetid fume. It is fhovelled backwards and forwards, 
and moiltened every day for twelve days ; after which it is 
ftirred lefs frequently, without watering, and at length made 
iato a heap for the dyer. 

Woad not’ only affords a lafting and fubftantial blue, 
which, according to the f{cale of the dyers, may be reduced 
into many different fhades, but is alfo of great ufe in dyeing 
and fixing many other colours. But notwithftanding this, 
and its being a commodity of our own, the ufe of it has very 
much declined fince the introdu@tion of indigo; for the 
purchafe of which large fams go annually out of the nation, 
The reafon of this is, that indivo affords a more lively and 
plealing colour, is managed with more eafe by the dyers, 
and does their bulinefs more expeditioufly. Yet with alk 
thefe advantages, it is univerfally acknowledyed, that the 
colour which indigo affords is inferior to that of woad in 
many refpects, and particularly in permanency ; for which 
reafon, they are frequently ufed in conjunction ; woad to 
give folidity and fubftance, and indigo to give brightnefs 
and colour, But the worft cenfequence that has attended 
the ufe of indigo is, not barely leflening the confumption, 
but abating the price and depreciating the intrinfic value of 
woad ; fo that lefs care is taken in the management of it ; 
to which in a great meafure the inferiority of its colour, 
at leaftin fome places, is at prefent owing. The declenfion 
in its confumption is not the cafe here only, but alfo in 
other countries; for it was once the great, ftaple of Lan- 
guedoc, and was cultivated alfo in Normandy, and in other 
provinces of France; as it alfo is in Spain, Portugal, 
the Azores, and Canary iflands, Switzerland, in the neigh- 
bourhood of Geneva, in different parts of Germany, and in 
Sweden. 

A\n idea has-been entertained, that by an alteration in the 
manner of curing of it, the inconveniencies that are fuppo- 
fed to attend the ufe of it might be removed, and that woad 
might be brought to anfwer all the purpofes of indigo; 
which, if it could be accoraplifhed, would be mott certainly 
a great advantage, and an advantage which every true lover 
of ‘his country would wifh fhould take place here rather 
than any where elie. ‘The author of the Natural Hiftery 
of Languedoc fuggefts, that woad, if cured in the fame 
roanner as indigo, might produce as lively a colour; and 
adds, that from fome experiments made by himfelf, he is 
convinced the method would effettually anfwet. The cele- 
brated M. Du Hamel du Mongeau informs us, that having 
propofed to Mr Fontenelle, a phyfician in Louifiana, the 
cultivating the paftel there in the manner of indigo, that 
gentleman acquainted him, that by treating indigo after the 
manner of paftel, he had obtained a very beautiful green : 
which, indeed is always the cafe when the indigo is only al. 
lowed to abforb a {mall quantity of oxygen; for it is now 
well known that its blue colour is owing to the abforption 
of that gas. 

WOAHOO, one of the Sandwich Iflands, lying to the 
north-weft of Morotoi, at the diftance of feven leagues. 
From the appearance of.the north-eaft and north-weft parts, 
it is the fineft ifland of the group. Nothing can exceed the 
verdure of the hills, the variety of wood and lawn, and rich 
cultivated valleys, which the whole face of the country dif- 
plays. A bay is formed by the north and welt extremities, 
into which a fine river empties itfelf, through a deep valley; 
but as the water is brackifh for 200 yards from the en- 
trance, watering in it is not convenient. It centains about 
60,000 inhabitants. Lieutenant Hergeft, commander of 


the Dedalus ftorefhip, who had been fent from England, 
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fure to-fee their works publithed from the prefs. 
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in 1791, to New South Wales, and thence to the Southern 
Pacific Ocean, with a fupply of provifions for the Difco. 
very floop, Captain Vancouver, then on a voyage of difco- 
very, was here furprifed and murdered by the natives, to- ~ 


W. Long. 157, 


gether with Mr Gooch, the aftronomer. 
t.N. Dot sia 

WODEN. See Onin, and Mytnorocy, n° 40. 

WODEVILE (Anthony), earl of Rivers, brother to 
the queen of Edward IV. was born in the end of L442, or 
in the beginning’ of 1443. Though one of the moft ac- 
complifhed men of his age, very little is known of his pri. 
vate hiftory. Je was early and conftantly employed either 
in the tumults of thofe turbulent timés, or in difchargin 
the duties of fome of the higheft offices of the ftate, with 
which he was invefted, Yet he found leifure to cultivate 
letters, and to be the author of works which, though of little 
value now, made fome noife in that age, when learning was 
at a low ebb in England. Thefe confifted chiefly of tranf. 
lations from the French; and his‘ Lordfhip, with his print- 
er Caxton, were the firft Englifh writers who had the plea- 
This ac- 
complifhed, brave, and amiable nobleman was treacheroufly 
imprifoned by Richard ITI. in Pomfret caftle, where, du- 
ring his confinement, he compofed a fhort poem, which has 
been preferved by John Rous of Warwick, and breathes, 
fays Dr Henry, a noble {pirit of pious refignation to his ap- 
proaching fate. He was beheaded on the 2 3d of June 1483, 
in the arft year of his age. © 

WOLAW,, a town in Germany, in Silefia, and capital 
of a duchy of the fame name. It is {urrounded with ftrong 
walls and a morafs, and one part of the honfes are built with 
ftone. ‘The caftle is alfo encompaffed with deep ditches, 
and the greateft part of the inhabitants are employed in a 
woollen manufaétory. In 1709 a Proteftant church was al- 
lowed to be built here. It is feated on the river Oder, 20 
miles north-weft of Breflau, and 32 fouth eaft of Glogau. 
E. Long. 16. 54. N. Lat. 51. 18. 

WOLD, Wen tp, or Drers Weed. See REsEDA. 

WOLF, in zoology. See Canis. 

Worr-fife, or Sea-Wolf.. See ANarcuicas. 

Wotr or Woolf Poifon. See Poison. 

WOLFE (Major-general James), was born at Wefter- 
ham in the county of Kent, about the beginning of the year 
1726. Fis father was Lieutenant-general Edward Wolfe. 
He went into the army when very young; and applying 
himfelf with unwearied affiduity to the ftudy of his profei- 
fion, foon became remarkable for his knowledge and his ge- 
nius. He diftinguifhed himfelf at the battle of Lafelt when 
little more than 20, and received the hizheft encomiums 
from the commander in chief. After the peace he ftill con- 
tinued to cultivate the art of war. He contrived to ine 
troduce the greateft regularity and the exaéteft difcipline 
into his corps, and at the fame time to preferve the affection 
of every foldier. In 1758 he was prefent as a brigadier- 
general at the fiege of Louifbourg. He landed firft on the 
ifland at the head of his divifion; and in {pite of the violence 
of the furf, and the force and well direéted fire of the ene- 
my, droye them from their poft with great precipitation, 
The furrender of the town, which happened foon after, was 
in a great meafure owing to his a@tivity, bravery, and {kill. 
‘The fame which he acquired during this fiege pointed him 
out to Mr Pitt, who was then minifter, as the propereft 
perfon to command the army deftined to attack Quebec. 
This was the moft difficult and the moft arduous. underta- 
king of the whole war. Quebec was the capital of the 
French dominions in North America ; it was well fortified, 
fituated in the midi of an hoftile country, and defended by 
an army of 20,060 men, regulars and militia, befides a con- 

fiderable 
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fiderable number of Indian allies. The troops deftined for 
this expedition confifted of ten battalions, making up altoe 
gether about 7000 men. Such was the army deftined to 
oppose three times their own number, defended by fortifica- 
tions, in a country altogether unknown, and in a late feafon 
in that climate for military operations. But this little army, 
fays an officer who was prefent at that expedition, and whe 
has been fo obliging as to. communicate all the information 
we.defred, was always fanguine of fuccels; for they were 
commanded by General Wolfe, who, by a very uncommon 
magnanimity and noblenefs of behaviour, had attached the 
troops fo much to his perfon, and infpired then: with fuch 
refolution and fteadine/s in the execution of their-duty, that 
nothing feemed too difficult for them.to aceomplifh. ‘Ihe 
admirable {kill with which his meafures were planned, and 
the prudence and vigour with which they were executed, 1s 
well known., He landed his army on the northern fhore of 
the river St Lawrence in fpite of the enemy, and forced 
them toa battle, in which they were completely defeated. 
The confequence of this battle was the reduction of Que- 
bec, and the conqueft of Canada. Inthe beginning of the 
battle General Wolfe was wounded in the wrilt by a mufket- 
ball : he wrapt his handkerchief round it, contmued to give 
his orders with his ufual calmnefs and perfpicuity, and in- 
formed the foldiers that the advanced parties on the front 
had his orders to retire, and that they needed not be f{urpri- 
fed. when it. happened. Towards the.end of the battle he 
received a new wound in the breaft ; he immediately retired 
behind the rear-rank fupported by a grenadier, and laid 
himfelf down on the ground. Soon after a fhout was 
heard; and one of the officers who ftood by him exclaimed, 
‘© See how they run!” . The dying hero afked with fome 
emotion, “ Who run?” ‘The enemy (replied the officer); 
they give way every where.” The general then faid, 
‘‘ Pray, do one of you run to Colonel Burton, and tell him 
to march Webb’s regiment with all {peed down to Charles 
river, to cut off the retreat of the fugitives from the bridge. 
Now, God be praifed, I hall die happy !’? ble then turn- 
ed on his fide, clofed his eyes, and exnired. ‘ : 

The death of Géneral Wolfe was a-national lofs univer- 
fally lamented. He inherited from nature an animating 
fervour of fentiment, an intuitive perception, an extenfive 
capacity, and a paffion for glory, which ftimulated him 
to acquire every f{pecies of military knowledge that fludy 
could comprehend, that aétual fervice could illuftrate and 
confirm. ‘This noble warmth of difpofition feldom fails to 
call forth and unfold all the liberal virtues of the foul. 
Brave above all eftimation of danger; generous, gentle, com- 
placent, and humane ;the pattern of the officer, the darling of 
the foldier. There was a fublimity in his geniys which foared 
above the pitch of ordinary minds; and had his faculties. 
been exercifed to their full extent by opportunity and ac- 
tion, had his judgment been fully matured by age and ex- 
perience, he would, without doubt, chave rivalled im reputa- 
tion the moft celebrated captains of antiquity. His body 
was brought to England, and buried with military honours 
in Weftminfter abbey, where a magnificent monument is 
eredted to his memory. 

Worre (Chriftian), a celebrated German philefopher, 
was born at Breflau in 1679. After having been well.in- 
ftru&ted in the rudiments of learning and {cience in his own 
country, Wolfe profecuted his ftudies fueceffively in the unt- 
wverfities of Jena, Hamburgh, and Leipfic. At the age of 
26 he had acquired {fo much diflin&ion, that he wes ap- 
‘pointed profeflor of mathematics, and foon afterwards of 
philofophy in general, in the univerfity of Hall. After 
Leibnitz had publithed his Theodicea, Wolfe, ftruck with 
the novelty of the edifice which that philofopher had raifed, 
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affiduoufly laboured in the inveftigation of new metaphyfi- Wolfe ; 


cal truths. He alfo digelted the Elements of Mathematics ., 


in a new method, and attempted an improvement of the art 
of reafoning in a treatife On the Powers of the Human 
Underftanding. Upon the foundation of Leibnitz’s doc- 
trine of Monads, he formed a new fy{tem ef Cofmology and 
Pneumatology, digefted and demonitrated in a mathematical 
method. ihis werk, entitled Thoughts on God, the 
World, and the Human Soul, was publifhed in the year 
17193 to which were added, in a fublequent edition, Heads 
of Ethics and Policy. 

Wolfe was now rifing towards the fummit of philofophi- 
cal reputation, when the opinion which he entertained_oa 
the doétrine of neceflity being deemed by his colleagues 
inimical to religion, and an oration which he delivered in 
praife of the morality of the Chinefe having given much of- 
fence, an accufation of herefy was publicly brought againit 
him ; and, though he attempted to juitify himlelf in a trea- 


tile which he wrote on the fubje@t of fatality, a royal mane . 


date was ifflued in November 1723, requiring him to leave 
the Pruffian dominions. Having been formerly invited ‘by 
the landgrave of Heffe-Caffel to-nll a profeffor’s chair inthe 
univerfity of Caffel, Wolfe now put himfelf under the pa- 
tronage of that prince, who had the liberality to afford him 
a fecure afylum, and appointed him profeffor of mathema- 
tics and philofophy. ‘Ihe queftion concerning the grounds 
of the cenfure which had been palled upon Wolfe was now 
every where freely canvaffed ; almoft every German univer- 
fity was inflamed with difputes on the fubject of liberty and 
neceffity ; and thenames of Wolfians and s\nti-Wolfians 
were every where heard. After an interval of nine years, 
the king.of Pruffia reverfed his fentence of ‘exile, and-ap- 
pointed him vice-chancellor of the univerfity of Hall; where 
his return was welcomed with every expreffion of triumph. 
From this time he was employed in completing his Inttitutes: 
of Philofophy, which he lived to accomplifh in every branch: 
except policy. In 1745 he was created a’haron by the 


elector of Bavaria, and fucceeded Iuudowig-in the office of 


chancellor of the univerfity. He continued to ‘enjoy thefe 
honours till the year 17-54, when he expired. He pofleffed 
a-clear,and. methodical underftanding ; -which by long exer- 


cife in mathematical invefligations was particularly fitted for _ 


the employment of digefting the feveral branches of know= 
ledge into regular fyftems; and his fertile powers of inven- 
tion enabled him to enrich almoft every field of {ctence im 
which he laboured, with fome valuable additions. The lu- 
cid order which appears inall his writings enables his reader 
to follow his conceptions with eafe and certainty, ‘throu 
the longeft trains of reafoning. 
WOLFEMBUTTLE, a confiderable town of Germa- 
ny, in the circle of dower Saxony, and duchy of Brunf- 
wick, with a caltle where the duke of Brun{wick Wolfem- 
buttle refides. It is one of the ftrongeft places. in Germa~ 
ny, though. the fortifications want repairing in feveral places. 


There is an excellent library, kept 11 a building lately erec- | 


ted for that purpofe, confifting of 116,000 printed books, 
and 2000 uncommon books, with a cabinet of curiofities, 
relating to natural hiftory. It is feated on the river Ockety. 
five miles fouth of Brunfwick, and 30 weft of Halberftadt. 
E. Long. ro. 42. N. Lat. 52. 18. 

WOLFRAM, or Tuncstren. See Tunesren. 

W o.Fxam, in natural hiftory and chemiltry, the name of 
a peculinr mineral, lately ranged among the femi.metals. 
See Mineraroey, p. 134, col. 2. 


olfram.s 


This mineral, which the Germans have called qwolfram or ¢yonpedi"s 
nvolfraih, a name tranflated into Latin /puma lupi, or rather Mineralogy 


} 


lupus Fovis, has been met with hitherto only in mines of tin;‘ren/lated by 


for, though many authors would make it more common, it hy gig 
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Wolfram. is an error owing to their confounding fome gloffy iron-ores 
omens, armen 
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‘This matter, however, diflolves complettlyin Caufic vere. W 


v with the true wolfram, as appears by the fpecimens which 


are frequently found in cabinets under this name. It ‘has 
been, on account of the bad effects produced by this mineral 
in the {melting of tin-ores, from which it is very difficult to 
feparate it by wafhing, becaule of its great {pecific weiizht, 
that the names of /puma /upi, lupus Fovis, and wolfram, have 
been given to it by the miners and f{melters. 

This is really a metallic ore, and -contains the very femi- 
metal lately difcovered in the tungiften ; both being mi- 
neralized, or rather formed by the fame tungftenic acid. 

x. It is of a black of brown fhining colour, of a radiated 
or foliated texture, of a moderate hardnefs, and fometimes 
" fo brittle as to be eafily: broken between’ the fingers ; but it 
"48 very weighty, its {pecific gravity being = 4,110. 

2. When {cratched it fhows a red trace,* and this diftin- 
guifhes it from the tungften, MineraLocy, part ii. p. 73. col. 
x. which is a variety of the ore of the fame femi-metal, 

3- It is found in fcattered maffes, cryftallized into hexae- 
‘dral flat prifms, coming to a peint, with four fides, and thefe 
points terminated obliquely. 

4. Internally it is shining, with the luftre almoft of a 
metal. 

5. When‘it is broken, its texture appears leafy ; and the 
leaves are flat; but fomewhat confufed. 

6. On fome fides they are unequal, and very feldom 
-“ftriated. 

7. it is always opaque; and when {craped, it yields a 
: spowder of a dark reddifh grey. 

8. The wolfram will not melt by itfelf with the blows 
' pipe, the angles being only rounded; but, 

g. Internally it preferves its ftru€ture and colour without 
change. 

10, With microcofmic falt (pho/phate of ammoniac ) it fufes 
with effervefcence; and forms a glafs of a pale red in the ex 
terior flame, and much darker in the interior. é 

11. With borax it likewife effervefces, and-forms by the 
interiot flame a glafs of a greenifh yellow, which by the ex- 

: terior turns reddifh. 

12. Being expofed in a crucible to a ftrong fire for one 
hour, it fwelled, became fpongy, and of a brownith colour; 
entered into a femi-vitrification ; and was attraéted by the 
magnet. 

13. Equal parts of nitre and wolfram being put ina red- 
hot crucible, they detonated, or rather boiled up witha 
blue flame round the edges, and a nitrous vapour arofe; 
the matter, when cold, on being put into water, partly 
‘diffolved ; and a few drops of acid produced a white preci- 
pitation. 

14. Pounded wolfram, digefted in a fand-heat with a 
fufficient quantity of marine acid, to the depth of the 
thicknefs of a finger above the matter, after one hour’s 
boiling, the powder turned yellow ; which is the fame phe- 
nomenon as happens with the tungftenic acid. See Cur- 
MistRrY-Jndew. 

15. It appears by the chemical analyfis of wolfram made 
by Meff. John and Fauft de Luyart, that its contents con- 
fift of 22 parts of manganefe in the ftate of black oxyd; 
13,5 of iron, 65 of a yellow wolfranic oxyd, and of quartz 
and tin. ‘ 

16. A good quantity of this yellow oxyd being colleted, 
it was obferved that it was entirely infipid, and that its {pe- 
cific gravity was = 6,120. It effervefces with microcofmic 
falt; produces a tranfparent blue colour without any fhade 
of red; and effervefces alfo with borax and with mineral al- 
kali. ‘This fame matter does not diffolve in water; but when 

- triturated with it, forms a kind of emulfion; to which the 
acetous acid gives a blue colour, but does not-diffolve it. 


table alkali, both by the dry and moift way; and the liquor Wol 
acquires a great bitternefs. By pouring’on it fome nitrous _ 4 
acid a precipitate’enfues, which leaves on the filtre a white 
falt; ‘and this being well edulcorated, has a tafte at firft fweet, 
afterwards ‘fharp arid bitter, producing a very difagreeable 
fenfation on‘the'throat. 
with a portion of the alkali and precipitating acid. 

17. This acid melts, if-alone, by the flame urged with 
the blow-pipe. 

18. This white falt is a true metallic triple falt, as ap. 


pears by putting 100 grains in a crucible with powdered 


charcoal ; for after one hour and a half of a ftrong fire, 
when cooled a button was found, which fell to powder be- 
tween the fingers. Its colour was brown; and, on exami- 


ning it with a macmnifier, there was a congeries of metallic 
globules, of the bienefs of pins heads; which, when broken, 
exhibit the metallic appearance of a fteel colour in the frac- 


ture; and their fpectfic gravity was = 17,600. 

19. Thefe metallic globules, melted with other metals, 
gold and platina excepted, afford dudtile alloys with filver 
or copper; and hard ones with caft iron, tin, antimony, 
bifmuth, and manganefe. : 

It has been fuppofed that this is a new metal before un- 
known: ‘That this was evinced, 1. by its f pecific gravity, equal 
to 17,600; 2. by the tinges it gives to different glafles; 3. 
by its great difficulty to fufe, which is greater than that of 
manganefe; 4. by the yellow colour of its calx; §. its alloys 
with other metals; 6. its infolubility, at leaft by a dire&t 
method, with mineral acids; 7. its eafy folution in alkalis; 
8. the emulfion it gives with water; 9. and by the blue co- 
lour it gives to acetous acid. We are not certain, however, 
how far this opinion has been corroborated by later exa 
periments. 

WOLFSPERG, a town of Germany, in Lower Carin- 
thia, with a caftle, on which the diftri@ about it depends, 
which is 20 miles in length, and to in breadth. It is feat< 
ed on the river Lavand, “at the foot of a mountain covered 
with wood, and full of wolves, from whence the town took 
its name. It is 36 miles eaft of Clagenfurt. ‘E. Long. 15. 
o. N. Lat. 46. 56. 

WOLGAST, a pretty confiderable town of Germany, 
in the circle of Upper Saxony, and in Pomerania, capital of 
a territory of the fame name, with a caftle, ‘and one of the 
beft and largeft harbours on the Baltic Sea. It is a well- 
built place, fubjeét to Sweden, and feated on the river Pfin. 
E. Long. 14.4. N. Lat. 54. 4. - 

WOLLASTON (William), defcended of an ancient 
family in Staffordfhire, was born in 1659. He was in 
1674. admitted a penfioner in Sidney college, Cambridge, 
where, notwithftanding feveral difadvantages, he acquired ‘a 
great degree of reputation. In 1682, fecing no profpe@ 
of preferment, he became affiftant tothe head mafter of 
Birmingham {chool. Some time after, he got a fmall lec- 
ture about two miles diftant, but did the duty the whole 
Sunday ; which, together with the bufinels of a preat free 
{chool for about four years, began‘to break his conftitution. 
During this {pace he likewife underwent a great deal of 
trouble and uneafinefs, in order to extricate two of his bree 
thers from fome inconveniences, to which their own impru- 
‘dence ‘had fubjected them. In 1688 affairs took’a new 
turn. He found himfelf by a coufin’s will intitled to a very 
ample eftate ; and camie’‘to London that fame year, where 
he fettled; choofing a private, retired, and ftudious life. 
Not long before his death, he publithed his treatife, intitled 
The Religion of Nature Delineated; a work for which fo 
great‘a demand was made, that more than 10,000 were fold 
uf a-very few years, He had {carcely completed the publi- 
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ty cation of it, when he unfortunately broke an arm; and this 


4 
as 


adding ftrength to diftempers that had been growing upon 


hina for fome time, accelerated his death ; which happened 


upon the 29th of Odtober 1724. He was a tender, hu- 
mane, -and in all refpeéts worthy man; but. is reprefented 
to have had fomethino of the irafcible in his conftitution 
and temperament. His Religion of Nature Delineated ex- 
pofed him tofome cenfure, as if he had put a flight upon 
Chriftianity by laying fo much ftrefs, as he does in this 
work, upon the obligations of truth, reafon, and virtue; 
and by making no mention.of revealed religion. But this 
cenfure muft have been the offspring of ignorance or envy, 
fince it appears from the introdu€tion to his work, that he 
intended to treatof revealed religion in a fecond part, which 
he lived not to finifh. 

WOLSEY (Thomas), a famous cardinal and archbifhop 
of York, is faid to have been the fon of a butcher at Ipf 
wich. He fludied at Magdalen colleze, Oxford, where he 
became acquainted with the. learned. Erafmus ; and in the 
year 1500 became rector of Lymington in Somerfetfhire : 
he was afterwards made chaplain to kmg Henry VIII. and 
obtained feveral preferments. Having gradually acquired 
an ‘entire afcendency over the mind of Henry VIIT. he fuc- 
ceflively obtained feveral bifhoprics, and at length was made 
archbifhop of York, lord high-chancellor of England, and 
prime minifter ; and was for feveral years the arbiter of Eu- 
rope. Pope Leo X. created him: cardinal’in 1515, and 
made him /egate a latere ; and the emperor Charles V- and 
the French king Francis I. loaded him with favours, in or- 
der to gain him over to their intereft : but after having firft 
fided with the emperor, he deferted him to efpoufe the in- 
tereft of France. As his revenues were immenfe, his pride 
and oftentation were carried to the greateft height. He 
had 500 fervants; among whom were g or 10 lords, 15 
knights, and 4o efquires. His ambition to be pope, his 
pride, his exa€tions, and his political delay of Henry’s di- 
vorce, occafioned: his difgrace. In the earlier part of his 
life he feems to have been licentious in his manners; for 
there goes'a ftory, that foon after his preferment to the li- 
ving ef Lymington in Somerfetfhire, he was put into the 
ftocks by Sir Amias Paulet, a neihbouring juftice of the 
‘peace, for getting drunk and making a riot ata fair. ‘This 
treatment Wolfey did not forget when he arrived at the 
hich ftation of lord-chancellor of England; but fummoned 
his correétor up to London, and, after a fevere reprimand, 
enjoined him fix years clofe confinement in the Temple. 
Whatever may have been his faults, there can be no doubt 
of their having been aggravated both by the zealous refor- 
mers.and by the creatures of Henry VIII. who was him 
felf neither Papift nor Proteftant ; for there is every reafon 
to believe that the cardinal was fincere in his religion ; and 
fincerity, or at leaft confiftency, was then a crime. Wolfey 
was the patron of learned men; a judge and-munificent en- 
courager of the polite arts; and ought to be confidered as 
the founder of Chrift-church :college, Oxford; where, as 
well as in ‘other places, many remains of his magnificent 
ideas in archite@ure ftill exift. "He died in 1530. 

WOLVERENE, in zoology. See Ursus. 

WOLVES+:rtiern, ‘of a horfe. See Farrizry, § 
XXXV. 

WOMAN, the female of the human fpecies. 
Homo. 

WOMB, or Ursrus. See AndAtomy, n° 108. 

WOOD (Anthony), an eminent biographer and: anti- 
quarian, was the fon of Thomas’ Wood, bachelor of arts and 
of the civil law, and was born at Oxtord in 1632. He ftu- 
died at Merton college, and in 1655 ‘took the degree of 
matter of arts... He wrote, 1. The Hiftory and Antiquities 

Vou. XVIII. Part II, 


See 
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of the Univerfity of Oxford ; which was afterwards tranfla- 
ted into Latin by Mr Wafe and Mr Peers, under the title 
of Hiforia && Antiquitates Univerfitatis Oxon enfis,, 2 vols fo- 
lio. 2.° Athena Oxonienjes s or an exact Account of all the 
Writers and Bifhops who have hac’ their Education in the 
Univerfity of Oxford, from the Year 1500 to 1600, 2 vols 
folio’; ‘which was greatly enlarged in a tecond edition: pub- 
lifhed in 1721 by bifhop Tanner. Upon the firt vublica. 
tion of this ‘work the author was attacked by the univerlity, 
in defence of Edward earl of Clarendon, lord high-chancellor 
of Enpland, and chancellor of the univerfity, and was like- 
wife animadverted upon by bifhop Burnet ; upon which he 
publifhed a Vindication of the Hiftoriozrapher of the Unt- 
verfity of Oxford. He died at Oxford of a retention of 
urine in 1695. . 

WOOD, a fub@ance whereof the trunks and branches 
of trees confift. It is‘compofed of a number of concentric 
circles or zones, one of which is formed every year; confe- 
quently their number. correfponds to the age of the tree, 
Thefe. zones vary in thicknefs according to the degree of 


vegetation that. took place the year of their formation. 


They are alfo of different degrees of thicknefs in different 
parts, that part of the tree which is moft expofed to the fun 
and beft fheltered growing fafleft; hence in this country that 
part of the zone which looked towards the fouth while the 
tree was growing is generally thickeft. The innermoft 
circle or zone is the one which was’ firft formed, the-outer- 
moit was formed the year before the tree was cut down. 
Thefe zones are at firft very foft and tender, and harden by 
dezrees as the tree, becomes older: this is the reafon that 
the middle of a tree 1s fo often much better wood than the 
outfide of it. 

The proper ligneous part of the wood confifts of longitu- 
dinal fibres, difpofed in fafciculi, and poeffed of confiderable 
hardnefs. It is this longitudinal direCiion of the fibres that 
renders it fo much eafier to cleave wood lengthwife than 
acrofs the tree or in any other dire@tion. See Pranr. 

Chemifts have attempted to afcertain the ingredients 
which enter into the compofition of wood. 
however, is fo difficult, that they have by no means made 
the fame progrefs that they have done in analyfing the vari- 
ous mineral productions of nature. When wood is diftilled, 
water comes over firft; foon after it begins to be impregna- 
ted with oil, then an empyreumatic oil comes over, then 
carbonic acid gas, then hydrogen gas, and laftly carbonated 
hydrogen gas: a coal remains behind, which is compofed of 
charcoal, fixed alkali, various earths, and fometimes alfo of 
feveral neutral falts and metallic fubftances.. ‘his was once 
looked upon by chemifts as a perfeét analyfis, and it was fup- 
pofed that all the various fubftances above-mentioned exilted 
in plants in their proper form. But this is now known to be 
a miftake: the a@tion of the fire produces new combinations in 
the ultimate ingredients of the plant, and thus produces new 
fubftances ; and it is only thefe that are obtained by the above 
‘procefs.. It is fufficient however to fhow, that wood is com- 
pefed ina great meafure of carbon, oxygen, and hydrogen, 
combined varioufly and in unknown proportions with one 
another; as moft of the produéts of the diitillation can be 
refolved into thefe fubftances. 

‘There are many varieties of wood poffeffed of diftinguifh- 
ing properties, as. cedar, box, ebony, &c. See thefe articles. 


For the Method of Staining or Dyeing Woon, fee Turns. 


ING. 

For more complete information concerning wood, fee 
alfo Puant, Tree, Strevota of Materials, 

Fofil Woon. Foffil wood, or whole trees, or parts of 
them, are very frequently found buried in the earth, and 
that in different trata; fometimes in ftone, but more ufually 
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Wood. in earth; and fometimes in {mall pieces loofe amon,z gravel. 


Thefe, acccording to the time they have lain in the earth, 
or the matter they have lain among, are found differently 
altered from their original flate; fome of them having fuf- 
fered very little change; and others being fo highly im- 
pregnated with cryftalline, fparry, pyritical, or other ex- 
traneous matter, as to appear mere mafles of ftone, or 
Tumps of the common matter of the pyrites, &c, of the di- 
menfions, an, more or lefs, of the mternal figure of the ve- 
getable bodies into the pores of-which they have made their 
way. 

The foil woods which we find at this day are, accord- 
ing to thefe differences, - arranged by Dr Hill into three 
kinds; 1. Vhe lefs altered; 2. The pyritical: and, 3. The 
petrified. 

Of the trees, or parts of them, lefs altered from their ori- 
ginal ftate, the greateft flore is found in digging to {mall 
depths in bogs, and among what is called peat or turf earth, 
a fubftance ufed in many parts of the kingdom for fuel. 
In-digging among this, ufually very near the furface, im- 
menfe quantities of vegetable matter of various kinds are 
found buried; in fome places there are whole trees fearce 
altered, except in colour; the oaks in particular being ufu- 
ally turned to a jetty black; the pines and firs, which are 
alfo very frequent, are lefs altered, and are as inflammable as 
ever, and often contain between the bark and wood a black 
refin. Large parts of trees have alfo been not unfrequently 
met with unaltered in beds. of another kind, and at much 
greater depths, as in the ftrata of clay and loam, among 
gravel, and fometimes even in folid ftone. 

Befide thefe harder parts of trees, there are frequently 
found alfo in the peat earth vaft quantities of the leaves and 
fruit and catkius of the hazel and fimilar trees: thefe are 
ufually mixed with fedge and roots of grafs, and are fcarce 
at all altered from their ufual texture. ‘The moft common 
of thefe are hazel-nuts; but there are frequently found alfo 
the twigs and leaves of the white poplar; and a little 
deeper ufually there lies a cracked and fhattered wood, the 
crevices of which are full of a bituminous black matter: and 
among this the flones of plums and other ftone-fruits are 
fometimes found, but more rarely. 

In this-itate the fruits and larger parts of trees are ufu- 
ally found: what we find of them more altered, are fome- 
. tumes large and long, fometimes fmaller and fhorter branch- 
es of trees, fometimes fmall fragments of branches, and more 
frequently fmall fhapelefs pieces otf wood. The larger and 
longer branches are ufually found bedded in the ttrata of 
itone, and are more or lefs altered into the nature of the 
ftratum they icin. The fhorter and {maller branches are 
found in vaft variety in the ftrata of blue clay ufed for ma- 
kiag tiles in the neighbourhood of London. Thefe are 
prodigioufly plentiful in all the clay-pits of this kind, and 
ufually carry the whole external refemblance of what they 
once were, but nothing of the inner firuGture; their pores 
being wholly filled, and undiftinguifhably clofed, by the 
matter of the common pyrites, fo as to appear mere fimple 
maffes of that matter. Thefe fall to. pieces on being long ex- 
pofed to moifture; and are fo impregnated with vitriol that 
they are what is principally ufed for making the green 
vitriol or copperas at Deptford and other places. — 

The irregular maffes or fragments. of petrified wood are 
principally of eak, and are moft ufually found among gravel ; 
though fometimes in other ftrata. ‘Thefe are varioufly al- 
tered by the infinuation of cryftalline and ftony particles; 
and make a very beautiful figure when cut and, polifhed, as 
they ufually keep the regular grain of the wood, and fhow 
exactly the feveral circles which mark the different, years 
growth, ‘Thefe, according to the different matter which 
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has filled their pores, affume various colours, and the appear. 
ance of the various foffils that have impregnated them; fome 
are perfectly white, and but moderately hard; others of a 
brownith black, or perfeétly black, and much harder; others 
of a reddith black, others yellowith, and others greyifh, and 
{ome of a ferruginous colour. They are of different weights 
alfo and hardneffes, according to the nature and quantity of 
the ftony particles they contain: of thefe fome pieces have 
been found with every pore filled wieh pure pellucid eryftal; 
and others in large mafies, part of which is wholly petrified 
and feems mere ftone, while the reft is crumbly and is unal- 
tered wood. That this alteration is made in wood, even at 
this time, is alfo abundantly proved by the inftances of wood 
being put into the hollows of mines, as props and fupports 
to the roofs, which is found after a numberof years as truly 
petrified as that which is dug up from the natural ftrata of 
the earth, In the pieces of petrified wood found in Ger- 
many, there are frequently veins of {par or of pure cryttal, 
fometimes of earthy fubftances, and often ef the matter of 
the common pebbles: thefe fragments of wood fometimes 
have the appearance of parts of the branches of trees in their 
natural ftate, but more frequently they refemble pieces of 
broken boards; thefe are ufually capable of a high and ele. 
gant polith. : ; 

Many fubftances, it is certain, have been preferved in the 
cabinets of collectors, under the title of petrifed wood, 
which have very little right to that name. But where the 
whole outer figure of the wood, the exa& lineaments of the 
bark, or the fibrous and fiftular texture of the ftriz, and 
the veftiges of the utriculi and trachez or"air-veffels, are yet 
remaining, and the feveral circles yet vifible which denoted 
the feveral years growth of the tree, none can deny thete 
fubftances to be real foffil wood. See Petriracrion. 

Compofition for preferving Woon. See Curmistry, n° 
621 and 700. 

Woon (/ylva), in geography, a multitude of trees ex- 
tended over a large continued track of land, and propaga- 
ted without culture. The generality of woods only confit 
of trees of one kind.—The ancient Saxons had {uch a vene- 
ration for woods, that they made them fan@uaries.—It is 
ordained, that none fhall deftroy any wood, by turning it 
into tillage or pafture, &c. where there are two acres or 
more in quantity, on p2in of forfeiting gos. an acre, by 
35 Henry VIII. c. 17. All woods that are felled at 14. 
years growth, are to be preferved from deftruction for eight 
years; and no cattle put into the ground till five years after 
the felling thereof, &c. 13 Eliz. ce 25. The burning of 
woods or underwood. is declared to be felony; alfo thofe 
perfons that malicioufly cut or {poil timber-trees, or any 
fruit-trees, &c. fhall be fent to the houfe of correétion, there 
to be kept three months, and: whipt once a month. ; 

Woov-Cock, in ornithology. See Sconopax. 

Woon-Goat. See Capra. 

Woon-Loufe. See Oniscus. 

Woop-Pecker. See Prcus. 

WOODMOTE. See Forzsr-Courts. 

WOODSTOCK, a town of Oxfordthire, in Englands. 
pleafantly feated on a rifing ground, and en a rivulet; a welt 
compaéted borough-town, and fends two members to par- 
liament ; but is chiefly noted for Blenheim-houfe, a fine pa- 
lace, built in memory of the victory obtained by the duke 
of Marlborough over the French and Bavarians in Auguit 
1704. It was ereéted at the public expence, and is ene of 
the nobleft feats in. Europe. One of the paflages to it is 
over a bridge with one arch, 1go feet in diameter, refem- 
bling the Rialto at Venice. The gardens take up 100 acres 
of ground; and. the offices, which are very grand, have 
room enough te accommodate 300 people. The apart- 
2 ments 
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brd ments of the palace are magnificently furnihed ; and the 
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ftaircefes, ftatues, paintings, and tapettry, furprifingly fine. 
The town is about half a mile from the palace, having fe- 
veral good inns; and a manufacture of fteel chains for 
watches, and excellent gloves. it is 8 miles north of Ox- 
ford, and 60 weft-north-weft of London, W. Long. 1. 15. 
N. Bat. 51.642. 

WOODWARD (Dr John), was born in 1665, and 
educated at a country fchool, where he learned the Latin 
and Greek languages, and was afterwards fent to London, 
where he is faid to have been put apprentice to a linen- 
draper. He was not long in that ftation, till he became 
acquainted with Dr Peter Barwick, an eminent phyfician, 
who took him under his tuition and into his family. Here 
he profecuted with great vigour and fuccels the ftudy of 
philofophy, anatomy, and phyfic. In 1692, Dr Stilling- 
fleet quitting the place of profeffor of phyfic in Grefham 
college, our author was chofen to fucceed him, and the year 
following was ele@ted F.R.S. In 1695 he obtained the 
degree of M. D. by patent from archbifhop ‘fennifon ; and 
the fame year he publifhed his Effay toward a Natural Hi- 
ftory of the Earth. He afterward wrote many other pieces, 
which have been well received by the learned world. He 
founded a leéture in the univerfity of Cambridge, to be read 
there upon his Eflay, &c. and handfomely endowed it. He 
died in 1728. 

WOOF, among manufacturers, the threads which the 
weavers fhoot acrofs with an inftrument called the _/buétle. 
See CLorH. 


WOOKEY or Oxer Hole, aremarkable cavern two miles- 


from the city of Wells in Somerfetfhire ; for an account of 
which, fee the article Grotro. 

WOOL, the covering of fheep. See Ovis, and SHEEP. 

Wool refembles hair in a great many particulars; but 
befides its finenefs, which conftitutes an obvious difference, 
there are other particulars which may ferve alfo to diftin- 
guifh them from one another. Wool, like the hair of horfes, 
cattle, and moft other animals, completes its growth ina 
year, and then falls off as hair does, and is fucceeded by a 


- frefh crop. It differs from hair, however, in the uniformity 


of its growth, and the regularity of its fhedding. Every 
filament of wool feems to keep exaét pace with another in 
the fame part of the body ‘of the animal; the whole crop 
fprings up at once; the whole advances uniformly together; 
the whole loofens from the fkin nearly at the fame pe- 
riod, and thus falls off if not previoufly fhorn, leaving the 
animal covered with a fhort coat of young wool, which in 
its turn undergoes the fame regular mutations. 

Hairs are commonly of the fame thicknefs in every part ; 
but wool conftantly varies in thicknefs in different parts, 
being generally thickeft at the points than at the roots. 
That part of the fleece of fheep which grows during the 
winter is finer than what grows in fummer. ‘This was 
firft obferved by Dr Anderfon, the editor of the Bee, and 
publifhed in kis Ob/ervations on the Means of exciting a Spirit 
of National Induftry. 

While the wool remains in the ftate it was firft fhorn off 
the fheep’s back, ant not forted into its different kinds, it 
is called fleece. Each fleece confifts of wool-of divers qua- 
lities and degrees of finenefs, which the dealers therein take 
care to feparate.. The French and Englith utually feparate 
each fleece into three forts, viz. 1. Mother-wool, which is 
that of the back and neck. 2. ‘The wool of the tails and 
legs. 3. That of the breaft and under the belly. The 
Spaniards make the like divifion into’ three forts, which 
they call prime, fecond, and third ; and for the greater eafe, 
denote each hale or pack with a capital letter, denoting the 
fort: If the triage or feparation be well-made, in 15 bales 
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there will be 12 marked R, that is, refine, 
marked F, for fine, or fecond ; and one S, for thirds. 

The wools moft efteemed are the Englifh, chiefly thofe 
about Leominfter, Cotfwold, and the Ifle of Wight ; the 
Spanifh, principally thofe about Segevia; and the French, 
about Berry : which laft are faid to have this peculiat pro- 
perty, that they will knot or bind with any other fort; 
whereas the reft will only knot with their own kind. 

Among the ancients, the wools of Attica, Megara, La- 
odicea, Apulia, and elpecially thofe of ‘i’arentum, Parma, 
and Altino, were the moft valued. _ Varro aflures us, that the 
people there ufed to clothe their fheep with fiins, to fecure 
the wool from being damaged. 

Of late a great deal of attention has been paid to wool 
in this country, as well as feveral others. Several very 
{pirited attempts have been made to improve it, by: intro- 
ducing fuperior breeds of fheep, and better methods of ma- 
naging them, For this purpofe has been tormed the Bri- 
ti/h Woor Society. 

Britifo Woox Society, an affaciation formed for the puts 

-pofe of obtaining the beft breeds of fine-woolled fheep, 
with a view of alcertaining, by aétual experiments, how far 
each fpecies or variety is calculated for the climate of Great 
Britain ; the qualities of their wool refpectively ; the ufes 
to which each kind of wool could be moft profitably em- 
ployed in different manufa@tures ; and the comparative value 
of each fpecies of fheep, fo far as the fame can be deter 
mined. 

Attention had fer fome time been paid by the Highland 
Society to a famous breed of fine-woolled fheep in Shet- 
land ; but it occurred to Sir John Sinclair of Ulbfter, ba- 
ronet, and to Dr James Anderfon, well known as the au- 
thor of many ufeful publications, that the improvement of 
Britifh wool was 2 matter of too much importance to be 
entrufted to a fociety which is obliged to devote its atten- 
tion to fuch a variety of objeéts as the general improvement 

. of the Highlands of Scotland. -The latter of thefe gentle- 
men, therefore, in an Appendix to the Report of the Com- 
mittee of the Highland Society of Scotland, for the year 
1790, propofed the plan of a patriotic affoctation for the im~ 
provement of Britifb wool ; and the former, who was cons 
vener of the committee to whom the fubje&t of Shetland 
wool had been referred, wrote circular letters, recommend- 
ing the plan. The confequence of which was, that, on the 
31 of January 1791, feveral noblemen and gentlemen of. 
the highe% refpeétability met in Edinburgh, and confti- 
tuced themfelves into a Society for the Improvement of Britifh 
Wool. Of this fociety Sir John Sinclair was elected prefi- 
dent; after which, in an excellent {peech, he pointed out to 
the members the obje&s of the inftitution; the means by 
which thole objets could be attained, and the advantages 
which would refult from their united labours. ‘I'his addrefs 
was afterwards printed by order of the fociety. 

‘Tlie particular breeds of fheep to which the fociety pro- 
poled to direé& its attention, were fheep for the hilly parts 
of Scotland; fheep for the plains, or the Lowland breed ; 
and theep for the iflands. ‘I’hey were to try experiments 
alfo with fheep from foreign countries, diftinguifhed by any 
particular property. 

The principal obje&ts which the members had in view, 
during the firft year of their affociation, were, 1. To col- 
le& {pecimens of the beft breeds which Great Britain at 
that period afforded, in order to afcertain the degree of 
perfection to which fheep had already been brought in this 
kingdom. 2. To procure from every country, diftinguifh- 
ed for the quality of its fheep and wool, fpecimens of the 
different breeds it poffeffed, in order to alcertain how far 
the original breed, or.a mixed breed from it and the natiye 
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perfe as much as poffible all thefe breeds, both foreign and 
domeftic, over the whole kingdom, wherever proper per- 
fons could be found to:take charge of them, in order to try 
experiments on a more .extenfive {cale than the fociety itfelf 
could do; to fpread information, and to excite .a fpirit for 
the improvement of theep and wool in every part of the 
country. 

Sir John Sinclair had previoufly colleéted a flock, con- 
fifting of fheep of the Spanith, Herefordthire, Southdown, 
Cheviot, Lomond hills, and Shetland breeds, and of a mix- 
ed breed trom thefe different fheep.. his flock amounted 
to 110 rams, ewes, and lambs. M.D’ Aubenton, in con- 
fequence of a correfpondence with Sir John Sinclair, fent 
Over to the fociety ten rams and five ewes, of real Spanith 
breed, which had been originally intrufted to his care by 
the late king of France: thefe, after encountering a num. 
her of obttacles, and a‘ter being ftopped and threatened to 
be flaughtered at the cuftomhoufe of Brighthelmftone for 
‘the ufe of the poor, arrived fafe at Leith. Lord Sheffield, 
at the fame time, fent to the fociety four rams and fix ewes 
of the Southdown and Spanifh breeds. Mr EPifhton of 
Kilfall, in Shropfhire, prefented them with three Hereford 
rams, reckoned by many the beft breed in England; the 
fociety at the fame time ordered. 150 ewes of the fame 
breéd, and two ewes of the Long Mountain breed, reckon. 
ed the beft in Wales, to be fent along with them. ‘They 
purchafed 57 rams and 173 ewes of the Cheviot breed, 
reckoned the beft in Scotland, for the hilly parts of the 
country. Lord Daer fent them 20 ewes of an excellent 
breed, which exifted at Mochrum in Galloway. ‘The late 
earl of Ox'ord fent them in a prefent three rams of the 
Norfolk crofled by the Cape of Good Hope breed. Mr 
Tfaac Grart junior of Leghorn, in conjun@ion with Mr 
Sibbald merchant at Leith, prefented them an Apulian ram 
and ewe; the ram arrived in fafety, but the ewe unfortu- 
nately died on the paflage. Mr Baron Seton of Prefton, 
in Linlithgowfhire, fent them a ram and two ewes ofa 
Spanith breed, which had been for fome time kept in Swe- 
den unmixed with any other. ‘They purchafed 100 ewes of 
a {mall breed exifting in the parifh of Leuchars in Fife, 
_much refembling the Shetland. The Right Honourable 
William Conynghame of Ireland fent them 11 Spanifh 
rams, 7 Spanifh ewes, 1¢ three-fourth breed and’ 16 one-half 
breed Spanifh and Inifh ewes. Lord Sheffield fent them 
8 rams and 18 ewes; and his Majefly made them a prefent 
of two rams, ; % 

Thus, in the courfe of one year, the fociety acquired by 
conation or purchafe about 800 fheep of. different forts and 
ages, and many of them from foreign countries: about 500 
of thefe were diftributed over different parts of Scotland, 
the greater number of which were fold to gentlemen anxious 
to promote the views of the fociety, and well qualified to 
make experiments on the different breeds which they had 
obtained. ‘The greateft part of the remainder were taken 
by different gentlemen who kept them for the fociety, and 
according to their dire€tions, without any expence. 

It is impoffible to produce an inftance of fo much having 
been accomplifhed by a fociety of private individuals in fo 
fhort-a time. Nor was this all; the fame year Mr Andrew 
Kerr, a very intelligent fheep-farmer on the borders of 
England, was fent, at the expence of the fociety, to exa- 
mine the ftate of fheep-iarming along the aft coaft of 
Scotland and the interior parts of the Highlands. His 
tour was printed by order of the fociety, and contains the 
firft intimation. of the poffibility of the Cheviot ‘breed thri- 
ving in the north of Scotland. 


In the year 1792, Meflrs Redhead, Laing, and Marfhall, 
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‘Wookey. fheep of the country, could thrive in Scotland. 3. 'To dif- 
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were fent by the fociety, to make a {urvey of the ftate of Wool 
fheep-farming through fome of the principal counties of Woo 
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England; the refult ef which was alfo publifhed by the fo- 
ciety, and contains more information on the fubjeét of the 
different breeds of Enyland than any work hitherto pub- 


lithed ; and in 1794, Mr John Naifmyth was fent on a tour 


through the fouthern diftridts of Scotland, which completed 
the circuit of elmoft the whole kingdom. 


Thus a few private individuals, unaided- by the public . 


purfe, had boldnefs enough to undertake afcertaining the 
comparative value of the different kinds of fheep in their 
own country, end to introduce fome of the moft celebrated 
breeds of other countries, and fucceeded in the fpirited at- 
tempt. It is impoffible in this place to ftate more minute- 
ly the various other tranfaétions of the fociety; to enter 
into any detail of the premiums given by this refpectable 
inftitution for the improvement of the celebrated Shetland 
breed; or to explain how, as if it were by magic, in a coun- 
try where the manafaciure of wool was little known, arti- 
cles manufactured of that material were made, rivalling, and 
in fome cafes furpaffing, the moft celebrated fabrics of other 
countries. A war having’ unfortunately arifen, it became 


impoflible to pay the fame attention, or to carry on with. 


the fame fuccefs, novel enterprizes ; even old eftablifhments 
often fall a facrifice amidit the horrors of war. The ut- 
moft that the Britith Wool Society could expe& to do, 
was to preferve the inftitution in fuch a ftate, that when 
peace fhall be happily reftored it may revive with double 
ener,ry and fpirit. 

WOOLSTON (Thomas), an Englith divine, was born 
at Northampton in 1669, and educated at Cambridge. His 
fir appearance in the learned world was in 1705, in a 
work intitled, ‘J’he old Apology for the Truth of the 
Chriftian Religion, againff the Jews and Gentiles, revived. 
He afterward wrote many pieces: but what made the mott: 
noife, were his Six Difcourfes on the Miracles of Chrift; 
which occafioned a great number of books and pamphlets 
upon the fubjeé, and raifed a profecution avainft him. At 
his trial in Guildhall, before the lord chief-juftice Raymond, 
he {poke feveral times himfelf; and urged, that “he thoucht 
it very hard that he fhould be tried by a fet of men who, 
thouvh otherwife very learned and worthy perfons, were no 
more judges of the {ubjeéts on which he wrote, than himfelf 
was a judge of the moft crabbed points of the law.”? He 
was fentenced to a year’s imprifonment, and. to pay a fine 
of tool. He purchafed the liberty of the rules of the 
King’s-bench, wheré he continued after the expiration of 
the year, being unable to pay the fine. . he greateft ob- 
ftruétion-to his deliverance from confinement was, ‘the obli- 
gation of giving fecurity not to offend by any future wri- 
tings, he being refolved to write again as freely as_ before. 
Whilft fome fuppofed that this author wrote with the fet- 
tled intention of fubverting Chriftianity under the pretence 
of defending it, others believed him difordered in his mind ; 
and many circumftances concurred which gave countenance 
to this opinion. He died, January 27. 1732-3; after an 
illnefs of four days; and, a few minutes before his death, 
uttered thefe words: “* This is a ftruggle which all men 
muft go through, and which I bear not only patiently, but 
with willingnefs.”” His body was interred in St George’s 
church-yard, Southwark, 

WOOLWICH, a town in Kent, with a market on Fri- 
days, but no fair. It is feated- on the river Thames, and 


of great note for its fine docks and yards, where men of 


war are built; as alfo for its vatt magazines of great guns, 
mortars, bombs, cannon-balls, powder, and other warlike 
ftores. It has likewife an academy, where the mathematics 
are taught, and young officers inftruCted in the military art. 

It 


/ 
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WORCESTER, in Latin Wigornia, the capital of a 
county of England of the fame name, ftands on the river 
Severn, but fo low that it can hardly be feen till one is 
clofe upon it. It is fuppofed to be the Branonium of An- 
toninus, the Branovenium of Ptolemy, and to have been 
built by the Rereans to. awe the Britons on the other fide 
of the Severn. It was made an epifcopal fee about the year 
680 by Sexulphus bifhop of the Mercians ; but the prefent 
cathedral was begun by Wulfton in the year 1084. The 
town hath been feveral times burnt down: firft, in 1041, 
by Hardicanute, who alfo maffacred the citizens ; fecond- 
ly, not long after William Rufus’s time; and a third time, 
when king Stephen befiezed and took it. Here, in latter 
times, was fouzht that battle, in which Charles II. with 
his Scots army, was defeated by Cromwell. Ina garden, 
near the fouth gate of the city, where the a€tion was hot- 
teft, the bones of the flain are often dug up. It had for- 
merly ftrong walls and a caftle; but thefe have been demo- 
lithed long ago. It is now a large city, the ftreets broad 
and well paved, and fome of them very regular and well 
built, particularly Foregate-ftreet ; fo that in general it is 
a very agreeable place. ‘The cathedral is a ftately edifice, 
and among other monuments in it are thofe of king John, 
of Arthur, elder brother to Henry VIII. and of the coun- 
tefs of Salifbury, who gave occafion to the inftitution of 
the order of the Garter. There are feven or eight hofpi- 
tals in and about the city; of which that built and endow- 
ed by Robert Berkley of Spetchley, Efq; is a very noble 
one. There is a fchool founded by Henry VIII. three 
other {chools, and fix charity-fchools. ‘I'he Guildhall and 
the workhoufe are flately ftru€tures. The churches, St 
Nicholas-and All-Saints, have been lately rebuilt, and are 
very handfome edifices. The city carries on a great trade ; 
for which it is chiefly indebted to its fituation upon the 
Severn. A prodigious number of people are employed in 
and about it in the manufa€ture of broad-cloth and gloves. 
The Welch inhabit @ part of it, and fpeek their -own lan- 
guage. Its market is well fupplied with provifions, corn, 
and cattle, and its quay is much frequented by fhips. By 
a charter from James I. it is governed by a mayor, fix al- 
dermen, who are juftices of the peace, and chofen out of 
24 capital citizens; a fheriff, the city. being a county of it- 
felt, a common council, confifting of 48 other citizens, out 
of which two chamberlains are yearly chofen, a recorder, 
town-clerk, two coroners, a fwoid-bearer, 13 conftables, 
and four ferjeants at mace. Of the bifhops of this jee, 
there have been, it is faid, one pope, four faints, feven lord 
high-chancellors, 11 archbifhops, two lord treafurers, one 
chancellor to the queen, one lord prefident of Wales, and 
one vice-prefident. ‘Ihe city at prefent gives title of earl 
and marquis to the duke of Beaufort. W. Long. 1. 55. 
N,. Lat 52. fo. ' 

Worcester (earl of). See Tiprorr. 

WORCESTERSHIRE, a county of England, bound- 
ed by Warwickthire on the eaft, by Gloucefterfhire on the 
fouth, by the counties of Hereford and Salop on the wef, 
and on the north by Staffordfhire. _ According to Temple- 
man, itis 36 miles in length, 28 in breadth, and about 139 
in circumference; within which it contains feven hundreds, 
anda part of two others, 11 market towns, of which three are 
boroughs, one city, namely Worcefler,. 152 parifhes, about 
540,000 acres, and 103,000 inhabitants. 

This being an inland county, well cultivated, and free 
from lakes, marfhes, or tagnant waters, the air is very {weet 
and wholefome all over it. ‘The foil in general is very rich, 
producing corn, fruit, efpecially pears, of which ‘they make 


‘ 


{ Gee .] | 


eftcr, Tt is nine miles eaft of London, E, Long. o. 10. N. Lat. a great deal of perry ; hops, and pafture. 
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cavered with fheep, and the meadows with cattle. Hence 
they have wool, cloth, ftuffs,. butter, and cheefe in ‘abun- 
dance. ‘They are alfo well fupplied with fuel, either wood 
or coal, and falt from their brine pits and falt fprings. Of 


the laft they have not: only enough for themfelves, but ex-’ 
port large quantities by the Severn ; which noble river, to 


the great convenience and emolument of the inhabitants, 
runs from north to fouth through the very middle of the 
country, enriching the foil, and yielding it plenty of fifh, 
and an eafy expeditious conveyance of goods to and from 
it. The other rivers by which it is watered are the Stour, 
Avon, Teme, &c. It fends nine members to parliament, 
viz. two for the county, two for the city of Worceller, 
two for Droitwich, two for Evefham, and one for Bewd- 
ley ; and lies in the diocefe of Worcefter, and Oxford ‘cir- 
cuit. oo : 

WORD, in language, an articulate found defigned to 
reprefent fome idea or notion. See Grammar and Lan- 
cuace. See alfo Loaic, Part IT. chap. 1. ; 

Worbd, or Watch-Word, in military affairs, is-fome pecu- 
liar word or fentence, by which the foldiers know and di- 


ftinguifh one another in the night, &c. and by which fpies- 


and defigning perfons are difcovered. It is ufed alfo to pre- 
vent furprifes. The word is given out in an army every 


night to the lieutenant, or major-general of the day, who- 


gives it to the majors of the brigades, and they to the ad- 
jutants ; who give it firft to the field-officers, and afterwards 
to a ferjeant of each company, who carry it to the fubal- 
terns. In garrifons it is given after the gate is fhut to the 
town major, who gives it to the adjutants, and they to the 
ferjeants. 

Worpvs of Command. See Exercise and Manvat. 

Signals by the Drum, made ufe of in exercifing of the Army 
inflead of the Worv of Command, viz. 

Signals by the drum. 
A Jeort roll, 
Pi 

0 arms, 


The march, 


Operations. 

To caution 

To perform any diftin& thing. 
"Fo form the line or battalion. 

‘l'o advance, except when intended: 

for a falute. 

To advance quick. 

To march and charge. 

To retreat. 

Ts halt. 

To perform the flank firing. . 

‘To open the battalion. 
‘Te form the column. 
To double divifions. 
To formthe {quare. 
To reduce the fquare to the column: 
"Fo make ready and fire. 

The general To ceafe firing. 
Fwo long rolls, To bring or lodge the colours. 

WORK, in the manege. ‘l'o work a horfe, is to exer- 

cife him at pace, trot, or gallop, and ride him at the ma- 


The quick march, 
The point of war, 
The retreat, 

Drum ceafing, 

Two feort rolls, 
The dragoon march, 
The grenadier march, 
The troop, 

The tong roll,. 

The grenadier march, 


The preparative, 


+. 


nege.. ‘l'o work a horfe upon volts, or head and haunches: 
im or between two heels, is-to paflage him, or make him go» 


fidewife upon parallel lines. 

To Worx, in fea-lanzuage, is to direét:'the movements of a 
fhip, by adapting the fails tothe force and direétion of the 
wind. See SEAMANSHIP. : 

Worx, Carpenters, Clock, Crown, Field, Fire, Pret, Gro- 
te/que, Horn, Mofaic. See the feveral articles, together with 
ForriricaTion and PyrorecHNey i . 


Worx-Houfe, a place where indigent, vagrant, and: 
idle- people, are fet to work, and fupplied with food and! 


clothing. 


Worke . 


The hills are Word, 


Org, 


“Worle. 


Seery 


houfe. 
(were 


-.own labour. 
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“Work-houfes are of two kinds, or at leaft are employed 
for two different purpofes. Some are ufed as prifons for 
vagrants or fturdy beggars, who are there confined and 
compelled to labour for the benefit of the fociety which 
maintains them ; whilit others, fometimes called poor-houfes, 
are charitable afylums for {uch indigent perfons as through 
age or infirmity are unable to fupport themfelves by their 
‘The former kind of work houfe, when under 
proper management, may be made to ferve the beft of pur- 
pofes; of the‘latter we are acquainted with none which en- 
tirely commands our approbation. 

‘lo make. confinement in a work-houfe operate to the cor- 
rection of vagrants and diforderly perfons (and if it produce 
nor. this effeét it caa hardly be confidered as a beneficial 
inflitution), the prifoners fhould be hut up in separate cells, 
and compelled to labour for their own fubfiftence. A crew 
of thieves and vazabonds affociating with cach other is a 
hell upon earth, in which every. izdividual is hardened in his 
crimes by the countenance and converfation of his compa- 
nions ; and wretches who, when at liberty, choofe to beg or 
fteal rather than to earn a comfortable livelihood by honeft 
induftry, will fubmit to any punifhment which a humane 
-overfeer can infli& rather than work for the benefit of 
others. No purifhment indeed will compel a vagrant to 
labour. He may aflume the appearance of it, but he will 
‘make no progrefs; and the pretext of ficknefs or weaknefs 
is ever at hand for anexcufe. Hence it is that thieves and 
{trumpets are too often difmiffed from work-houfes and 
bridewells ten times more the children of the devil than 


_ when they entered them. 


To remedy thefe evils, we can think of no better method 
than to confine each prifoner in a cell by himfelf, and to 


furnifh him. daily with fuch an allowance of- bread and wa- 


‘ter as may preferve him from immediate death ; for the only 
compulfion to make fuch men work ferionfly is the fear of 
want, and the only way to reform them is to leave them to 
their own meditations on the confequences of their paft 
conduct, There are furely very few perfons, if any, whofe 
averfion from labour would not be conquered by the pinch- 
ings of hunger and the certain profpe&t of perifhing by 
famine; and it is to be hoped. that there are not many fo 
totally divefted of every latent principle of virtue as not to 
be brought by fuch. folitude to a due fenfe of their former 
wickednefs. Should one or two, however, be occafionally 
found fo very obdurate as to fuffer themfelves to perifh rather 
than work, their deaths would prove a falutary beacon to 
-others, and their blood would be on their own heads; for 
~we have the exprefs command of St Paul himfclf, that “ if 
any will not work, neither fhould. he eat.” 

No doubt it would. be proper that the meditations of 
vagabonds. confined: in a work-houfe fhould be dire&ted by 
the private admonitions of a pious and intelligent clergy- 
man; but it is not every clergyman who is qualified to dif- 
charge fuch a duty. Ifhe be. aétuated by a zeal not ac- 
-cording to knowledge, or if he have not with equal care 
ftudied human nature and: the word of God, his admonitions 
will be more likely to provoke the. profane. ridicule of his 
auditor, and harden him in his wickednefs, than.to excite in 
his breaft fuch forrow for his fins as fhall ‘bring forth 
fruits. meet for repentance.’? ‘To. render. the inftrudtion 
of thieves. and vagrants of any ufe, it muft be accurately 
adapted to the cafe of each individual; and however excel- 
lent it may. be in itfelf, it will not be: liftened to unlefs of- 
fered at feafons of uncommon ferioufnefs, which the inftruc- 
tor fhould therefore carefully obferve. 

That fuch wholefome feverity as this would often reform 
the inhabitants of work-houfes, appears extremely probable 
from the effects of a fimilar treatment of common proftitutes 

é 
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mentioned by Lerd Kames in his Sketches of the Tiftory va 
oufeg 


of Man: “ A number of thofe wretches were in Edinburgh 
confined in a houfe of correction, on a daily allowance of 
threepence, of which part was embezzled by the fervants of 
the houfe. Pinching hunger did not reform their manners; 
for being abfolutely idle, they encouraged each other in vice, 
waiting impatiently for the hour of deliverance. Mr Stir- 
ling the fuperintendant, with theconfent of the maviftrates, 
removed them to a clean houfe; and inftead of money, ap- 
pointed for each a pound~of oat-meal daily, with fair, 
water, and fire for cooking. Relieved now from diftrefs, 
they longed for comfort. What would they not give for 
milk or ale? Work (fays he) will procure you pleaty. Te 
fome who offered to. fpin, he gave flax and wheels, engaging 
to pay them half the price of their yarn, retaining the other 
halt for the materials furnifhed. ‘I'he {pinners earned about 
nminepence weckly ; a comfortable addition to. what they 
had before. ‘The reft undertook to {pin, one after another; 
and before the end of the firft quarter they were all of 
them intent upon work. It was a branch of his plan to 
fet free fuch as merited that favour ; and fome of them ap- 
peared to be fo thoroughly reformed as to be in no danger 
of a relapfe.’’ 

Work-houfes ereGted as charitable afylums appeer to us, 
in every view that we can take of them, as inftitutions which 
can ferve no good purpofe. Economy is the great raotive 
which inclines people to this mode of providing for the poor. 
There is. comparatively but a very {mall number of mankind 
in any country fo aged and infirm as not to be able to con- 
tribute, in fome degree, to their fubfitence by their own 
labour; and in fuch houfes it is thought that proper work 
may be provided for them, fo that the public fhall have 
nothing to give in charity but what the poor are abfolute- 
ly unable to procure for themfelves, It is imagined like- 
wife, that numbers collected at a common. table, can be 
maintained at le{s expence than in feparate houfes ; and foot 
foldiers.are given for an example, who could not live on 
their pay if they did not mefs together. But the cafes are 
not parallel. ‘* Soldiers having the mangement of their 
pay, can club for a bit of meat; but as. the inhabitants of 
a poor-houfe are maintained by the public, the fame quan- 
tity of provifions muft be allotted to.each. ‘The confe- 
quence is what might be expeéted: the bulk of them re- 
ferve part of their victuals for purchafing ale or fpirits. It 
is vain to expect work from them: poor wretches void of 
fhame will never work ferioufly, where the profit accrues to 
the public, not to themfelves. Hunger is the only effec- 
tual means for compelling fuch perfons to work.*” 


Kames? 


* 
‘The poor, therefore, fhould be fupported in their own sjoscdes, 


houfes ; and to fupport them properly, the firft thing to be 
done is, to eftimate what each can earn by his own labour; 
for as far only. as. that falls. fhort’ of maintenance is there 
room for charity. In repairing thofe evils which fociety 
did not or could not preyent, it ought to be careful not 
to countera&t the wife purpofes of nature, nor to do 
more than to give the poor a fair chance to work. for 
themfelves. ‘The prefent diftrefs muft be relieved, the fick 
and the aged provided for; but the children muft be in- 
firuGted ; and labour, not alms,. offered to thofe who have 
fome ability to work, however fmall that ability may be. 
They will be as induftrious as poffible, becaufe they work 
for themfelves; and a.weekly fum of charity under their own, 
management will turn to better account than in a poor- 
houfe under the direétion of mercenaries. Not a penny of 
it will be laid out on fermented liquors, unlefs perhaps as a 
medicine in ficknefs. Nor does fuch low. fair call. for 
pity to thofe who can afford no better. Ale makes no 
part of the maintenance of thofe who, in many parts of 

Scotland, 
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Scotland, live by the fweat of their brows; and yet the 
perfon who fhould banifh all from a charity work-houfe, 
would be exclaimed againft as hard-hearted, and even void of 
humanity. 


That fuch a mode of fupporting the poor in their own: 


houfes is practicable, will hardly admit of a difpute; for it 
has been aétually put in praCtice in the city of Hamburgh 
ever fince the year 1788. At that period fuch revenues as 
had till then been expended in alms by the feveral churche 
wardens, and thofe of which the adminiftration had been 
conneéted with the work-houfe, were united under one ad- 
miniftration with fuch fums as were colleCted from private 
benevolence. ‘lhe city was divided into fixty diftri@s, con- 
taining each an equal number of poor; and over thefe 180 
overfeers were appointed. Actual relief was the firft ob- 
ject; but at the very moment that this provifion was fe- 
cured, meafures were taken to prevent any man from re- 
ceiving a fhilling which he could have been able to earn for 
himfelt. By methods, which our limits will not permit us 
to ftate, the overfeers were able to make a calculation tole- 
rably exact of what each pauper wanted for bare fubfifterce, 
in adidtion to the fruits of his own labour. A flax-yarn- 
{pinring manufacture was eftablifhed, in which the yarn is 
paid for, not by its weight, but by its meafure. The clean 
flax is fold to the poor at a low price, and a certain meafure 
of yarn again bought from them at 30 per cent. above the 
ufual price ; fo that the overfeers are fure that all the yarn 
fpun by the poor will be brought into their office. Every 
pauper brings with him a book in which the quantity de- 
livered is carefully noted down, which furnifhes the overfeers 
with a continual average of the ftate of induftry among their 
d00r. 

; As foon as this inftitution was eftablifhed, the overfeers 
went through their diftriéts, and afked, in all fuch manfions 
as could be fuppofed to harbour want, if the inhabitants 
ftood in need of fupport? ‘The queftion to all fuch poor as 
wifhed for relief, and were able to {pin, was, Whether they 
did earn by their work 1s. 6d. a-week? for experience had 
taught the inhabitants of Hamburgh, that many poor live 
upon that fum; and they knew enough of their poor to 
fuppefe, that 1s. 6d. avowed earning was equal to fome- 
thing more. 
not m need of weekly affiftance. If it was negative, work 
was given him, which, by being paid 30 per cent. above its 
value, afforded him 1s. 6d. a-week eafily, if he was even an 
indifferent hand. ‘The far more frequent cafes were partial 
inability by age, or weaknefs, or want of fkill. For poor 
of the latter defcription a fchool was opened, and in three 
months time the bufinefs was- eafily learnt. During that 
time, the pauper got firft 2s. a-week, and every week after- 
wards 2d. lefs, till in the twelfth week he got nothing at 
all but his earnings, and was difmiffed, with.a wheel and a 
pound of flax gratis. 


The quantity of work which difabled poor were capable: 
of doing in a week was eafily and accurately afcertained: 
The refult was: 


by a week’s trial in the fpinning-fchool. 
produced weekly before appointed members of the com- 
mittee, and the fum. which the poor could-earn was noted 
down 11 their {mall books. The everfeer was direéted to 
pay them weekly what their earnings fell fhort of 1s. 6d. 
in every fuch week, when it appeared from their books 


that they had earned to the known extent of their abilities. . 


From that moment applications became lefs frequent ; and 


the committee had an infallible ftandard for diftinguifhing - 


real want: for whenever the pauper, if in health (if not, he 
was peculiarly provided for), had not earned what he could, 


then he had either been lazy, or had found more lucrative- 
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Ifthe anfwer was affirmative, the pauper ftood * 


W O R. 


work ; in either cafe, he was not entitled to a relief for that’ Water- 


week, whatever he might be for the following. 

This mode of providing for the poor, which attra&ted the 
notice and obtained the eulogium of the minifter in the 
Britifh houfe of commons, has for fix years been in Ham- 
burgh attended with the happieft confequences. In the 
ftreets of that city a beggar is rarely to be feen, whilft thofe, 
who itand in need of the charitable contributions of the 
rich, are much more comfortably, as well as at much lef3 ex- 
pence, maintained at home, with their children about them, 
than they could be in work-houfes, under the management 
of mercenary overfeers. or a fuller account of this judi- 
cious inftitution, we muft refer the reader to Vought’s Ac- 
count of the Management of the Poor in Hamburgh, fince the 
year 1788, in a letter to fome friends of the poor in Gr. Britain. 


Warer-WORKS. Under this name may be comprehend- 
ed almoft every hydraulic ftru€ture or contrivance ; fuch as, 
canals, conduits, locks, mills, water-engines, &c. But they 


may be conveniently arranged under two general heads,. 


1?, Works which have for their object the conduéting, rai- 


fing, or otherwife managing, of water; and, 2d/y, Works: 
which derive their efficacy from the impulfe or other ation: 


of water. The /ir/? clafs comprehends the methods of fim- 
ply condu@ing water in aqueduéts or in pipes for the fup- 
ply of domeftic confumption or the working of machinery : 


It comprehends alio the methods of procuring the fupplies - 


neceflary for thefe purpofes, by means of pumps, water, or 
fire engines. It alfo comprehends the fubfequent manage- 
ment of the water thus condu&ted, whether in order to make 
the proper diftribution of it according to the demand, or to 
employ it for the purpofe of navigation, by lockage, or 


other contrivances——Avnd in the profecution of thefe things: 


many fubordinate problems will occur, in which praétice 
will derive great advantages from a fcientific acquaintance 
with the fubje&t. ‘I'he /econd clafs of water-works is of 
much greater variety, comprehending almoft every kind of 
hydraulic machine ; and would of itfelf fill volumes. Many 


of thefe have already occurred in various articles of this - 


DiGionary. In defcribing or treating them, we have tacitly 
referred the difcuffion of their general principles, in 
which they all: refemble each other, to fome article where 
they could be taken in a connected body, fufceptible of ge- 
neral f{cientific difcuffion, independent of the circumftances 
which of neceflity introduced the particular modifications 
required by the ufes to which the ftru€tures were to be ap- 


plied. That part of the prefent article, therefore, which: 


embraces thefe common principles, will chiefly relate to the 


theory of water-mills, or rather of water-wheels; becaufe, - 


when the neceffary motion is given to the axis of the water- 
wheel, this may be fet to the performance of’any tafk what- 
ever. : 
CLASS I: 
1.-Of the conducting of Water: 


Tuis is undoubtedly a bufinefs of great importance; and! 
makes a principal_part of the pra¢tice of the civil engineer ; : 


It is alfo a bufinefs foi mperfeétly underftood; that we be- 
lieve that very few engineers cam venture to fay, with 
tolerable precifion, what will be the quantity of water 


which his work will convey, or what plan and dimenfione of : 


conduit’ will convey: the-quantity which may: be propofed. 


- For,proof of this we fhall only refer our readers to the faéts- 


mentioned in the article Rivers, n° 27, &c. 
Tn that article we have given a fort of hiftory of the pro- 
grefs of our knowledge in hydraulics, a branch of mechani- 


cal philofophy which feems to have been entirely unknown - 
to 


» works. - 


Water. 
works, 
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to the ancients, Even Archimedes, the author of almoft all 
that we know in hydroftatics, feems to have been entirely igno- 
rant of any. principles by which he could determine the mo- 
tion of water. The mechanical {cience of the ancients feems 
to have reached no farther than the dotrine of equilibrium 
among bodies at reft. Guglielmini firfl ventured to confider 
the motion of water in open canals and in rivers. Its motion 
in pipes had been partially confidered in detached {craps by 
others, but not fo as to make a body of do¢trine. Sir Ifaac 
Newton firft endeavouted to render hydraulics fufceptible 
of mathematical demonftration: But his fundamental pro- 
pofition has not yet been freed from very ferious objec- 
tions; nor have the attempts of his fucceffors, fuch as the 
Bernoullis, Euler, D’?Almbert, and others, been much more 
fuccefsful: fo that hydraulics may ftill be confidered as very 
imperfeét, and the general conclufions which we are ac-. 
cuftomed to receive as fundamental propofitions are not 
much better than matters of obfervation, little fupported by 
principle, and therefore requiring the moft {erupulous cau- 
tion in the applicatios of them to any hitherto untried cale. 
When experiments are multiplied fo as to include as great 
a variety of cafes as poffible ; and when thefe are cleared of 
extraneous circumftances, and properly arranged, we mutt 
receive the conclufions drawn from them as the general laws 
of hydraulics. ‘The experiments of the Abbé Boffut, nar. 
rated inthis Hydrodynamique, are of the greateft value, ha- 
ving been made in the-cafes of moft general frequency, and 
being made with great care. ‘The greateft fervice, however, 


has been done by the chevalier Buat, who {aw the folly of 
attempting to deduce an accurate theory from any princi- 
ples that we have as yet learned, and the neceffity of ad- 
hering to fuch a theory as could be deduced from experi- 
ment alone, independent of any more general principles. 
Such a theory muft be ajuft one, if the experiments are 
really general, unaffeGted by the particular circumftances of 


the cale, and if the clafles of experiment are fufficiently com- 
prehenfive to include all the cafes which occur in the moft 
important praétical queftions. Some principle was necel- 
fary, however, for conneting thefe experiments. The fuf- 
ficiency of this principle was not eafily afcertained. M. Buat’s 
way of eftablifhing this was judicious. If the principle is 
ill-founded, the refults of its combination in cafes of actual 
experiments muft be irregular ; but if experiments, feeming- 
ly very unlike, and in a vaft variety of diflimilar cafes, give 
a train of refults which is extremely regular and confiftent, 
we may prefume that the principle, which in this manner 
harmonizes and reconciles things fo unlike, is founded in 
the nature of things; and if this principle be fuch as is 
agreeable to our cleareft notions of the internal mechanifm 
of the motions of fluids, our prefumption approaches to 
conviction. 

Proceeding in this way, the chevalier Buat has collected 
a prodigious number of faéts, comprehending almolt every 
cafe of the motion of fluids. He firft claffed them accord- 
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ing to their refemblance in fome one particular, and obfer. Waters 
ved the differences which accompanied their differences in works, 


other circumftances ; and by confidering what could pro- 
duce thefe differences, he obtained general rules, deduced 
from faét, by which thee differences could be made to fall 
into a regular feries. He then arranged all the experiments 
under fome other circumftance of refemblance, and purfued 
the fame method; .and by following this out, he, has produ. 
ced a general propofition, which applies to the whole of this 
numerous lift of experiments with a precilion far exceeding 
our utmoft hopes. - This propofition is contained in n° 59. 
of the article Rivers, and is there offered as one of the 
moft valuable refults of modern fcience. — : 

We mutt, however, obferve, that of this lift of experiments 
there is a very large clafs, which is not direét, but requires 
a good deal of reflection to enable us to draw a confident 
conclufion ; and this is in cafes which are very frequent 
and important, wiz. where the declivity is exceedingly 
{mall, as in open canals and rivers. ‘The experiments were 
of the following forms: ‘T'wo large cifterns were made to 
communicate with each other by means of a pipe. The 
furfaces of the water in thefe cifterns were made to differ 
only by a fmall fra&tion of an inch: and it is fuppofed 
that the motion in the communicating pipe will be the 
fame as in a very long pipe, or an-open canal, having 
this very minute declivity.. We have no difficulty in admit. 
ting. the conclufion; but we have feen it contefted, and 
it is by no means intuitive. We had hopes that ere 
now this important cafe would have been determined by 
dire€&t exneriments, which the writer of this article was com- 
miffioned to make by the Board for Encouraging Improve- 
ments and Manufactures in Scotland: But this has been 
prevented hitherto by his want of health; and we cannot 
expect that it will be accomplifhed before the clofe of this 
Work. This, however, need not occafion any hefitation in 
the adoption of M. Buat’s general propofition, becaufe the | 
experiments which we are now criticifing fallin precifely” 
with the general train of the reit, and {how no genera/ devi- 
ation which would indicate a fallacy in principle. 

We apprehend it to be quite unneceflary to add much to 
what has been already delivered on the motion of waters in 
an opencanal. Their genera/ pregrefive motion, and confe- 
quently the quantity delivered by an aqueduct of any flope 
and dimenfion, are fufficiently determined ; and all that is 
wanted is the tables which we promifed in n° 65. of the ar- 
ticle Rivers, by which any perfon who underftands com- 
mon arithmetic may; in five minutes time or lefs, compute 
the quantity of water which will be delivered by the aque- 
dud, canal, conduit, or pipe; for the theorem in n° 59. of 
this article applies to them all without diftinétion, We 
therefore take this opportunity of inferting thefe tables, 
which have been computed on purpofe for this Work with 
great labour. 
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Yasre I. Logarithms of the Values of the Numerator of the Frafion pa 7(a/d—0,1) for every Value of the Hydraulic 
VA s— Lif s+ te) 
mean Depth d: Alfo the Values of 0,3 {»4/d—0,1). 


a 
: 


|. Bop. of a2? Raf Log. of bee Log. of O93 ! d Log. of He | 
t bor(/d—ont) gz. aoll d. soo )}, d. 501M EO Nyro) 10 E—o Vere 

0,1} 1.82208 ! ©,06 4,9| 2.81216 0,63 957| 2.96634 O59 54] 3-34738 2517 
O,2| 2.02786 ONT 5,0] 2.81674 0,63 9,8] 2,96865 0,91 55| 2+35143 2,19 
Os3}, 2.13753 0,13 S311 2.82125 0,65 939] 2.97093 0,91 56) 3625539 2,21 
10,4) 2.21343 0,16 5,2) 2.82567 Q,65 10} 2.97319 0,92 | 57 3-35928 2,23 
loys 2.27040 0,18 - 513} 2.83000 0,66 Il | 2.99454 0,97 -} 58] 3.36312 2,25 
10,6 2.31618 O52 5.4] 2.83222 0,67 12} 3.01401 1,01 50} 3.36687 2527 
]0,47| 2.35441 0,22 5,5| 2.83840 0,67 13| 3.03189 1,05 - 60) 3-37057 253 
lo, §| 2.38719 0,24 5,6) 2.84248 0,68 14] 3.04843 1,09 61| 3.37421 24h 
lo,9| 2.41583 0,25 5,7| 2.84648 0,68 15| 3.06383 1,13 62| 3.37778 2533 
Ho] 2.44138 | 0,24 5.8] 2.85043 0,69 16 | 3.07820 Vee 63| 3.38130 29 § 
tyr 2.46431 0,28 5,9] 2.85431 0,69 17| 3.09170 1,21 64| 3.38477 4537 
fe 2.48518 0,3 6,0] 2.85812 057 18| 3.10441 1524 65] 3.38817 2539 
11,3] 2.50426 | 0,31 6,1] 2.86185 0,7 19| 3.11644 1,28 66| 3.39158 2,41 
\E,4| 2.52185 0,32 (16,2) 2.86554 0,71 20| 3.129783 |' 1931 | 67) 3-39433 2,42 
ity] 2.53818 0,34 6,3! 2.86916 0,72 21] 3.13867 1534 68] 3.39809 2444. 
116] 255345 | 0,35 6,4] 2.87271 0,73 22} 3.14899 1538 69] 3-40430 2,46 
1,7} 2.56769 | 0,36 6,5| 2.87622 0,73 23| 3.15885 1,41 70| 3.40446 2,48 
1,5} 2.58112 0537 6,6) 2.87066 0374 24| 3.16828 1,44 411 3.40758 2,49 
1,9, 2.59381 0,38 6,7} 2.88306 0575 125] 3.19734 1547 92) 3.41065 2,61 
{2,0| 2.60580 0,39 6,8) 2.88641 0575 26| 3.18601 195 73} 3.41369 2,53 
last 2.61713 .| O,4 659] 2.88971 0.76 24| 3.19438 1153 74| 3.41667 2555 
i252 2.62803 0,41 7:°| 2.89296 0,76 28] 3.20243 1,56 75| 3.41962 2557 
12,3] 2.63839 0,42 7>1| 2.89614 0577 29| 3.21020 1,58 46! 3.42253 2,58 
2,4| 2.64827 0.44 7,21 2.89930 0,77 30| 3.21770 1,61 771 3.42540 2,60 
2,6] 2.65772 0,45 733} 2.90241 O57 31] 3.22495 1,64 78] 3-42823 4,62 
2,6) 2:66681 54.5 7,41 2.90549 0,78 32| 3.23196 £567 79| 3+43103 2,63 
2,7| 2.67556 0,46 725| 2.90851 ©,79 33| 3.23877 1,69 80] 3.43380 2,65 
2,8} 2.68395 | 047 7,6] 2.91150 | 379 34| 3-24537 1,72 81! 3.43653 2,07 
|2,9| 2.09207 | 0,48 7,7| 2.91445 | 0,8 35| 3-25176 | 1574 82) 3-43923 | 2:69 
3,0] 2-69989 | 0,49 758] 2.91734 0,8 36) 3.25799 1577 83] 3-44189 257 
3,1] 2-70743 |. O55 7,9| 2.92022 | 0,81 37| 3-26404 1979 84] 3-44452 | 2,492 
ie 2.71492 0,51 8,0 2.92305 6,82 38| 3.26993 1,82 85| 3.44712 2,74 
13,2] 2.72181 | o,52 8,11 2.92584 | 0,82 39| 3-27566 1,84 86] 3.44968 2597 § 
1304 2.72866 0,53 8,2] 2.92860 0,83 40| 3.28125 1,87 84| 3.45222 2,97 
1325] 2-7353U 4 0453 8,3/ 2.93133. | 0,83 41| 3-28669 | 1,89 88) 3.45473 | 2,78 
3,6] 2.74178 2354 8,4] 2.93403 0,84 42| 3.29201 1,91 89] 3.45721 2,79 
397] 2.74805 | 0,55 8,5] 2.93670 | 0,84 43} 3-29720 | 15:93 9°] 3-45965 | 2,81 
1358 2.4 SAN 0,56 8,6 2.93933 0,85 44] 3.30227 1595 Qt} 3.46208 2583 
[329} 2-76009 | 0,56 8,7| 2.94192. | 0,85 45| 3.30722 1,98 92} 3.46448 | 2,85 
14,0, 2.76589 0,57 8,8) 2.94449 0,86 46| 3.31207 2,00 93| »3-46685 2,86 
l451| 2.77153 0,58 8,9] 2.94703 0,86 47| 3.31681 2,03 94} 3-46920 2,88 
14,2| 2.77704 0359 9:0} 2.94954 .| 0,87 48] 3.32145 2305 D3) B47 s? 2,89 
i453, 2.78240 | 0,59 O21) 2.05202 |. 0,87 49| 3-32599 2507 90] 3.47381 2,91 
1454. 2.78765 0;6 9:2} 2.95447 0,88 50| 3+33043 2,09 97) 3.47608 2593 
4:5| 2.79277 | 0,6 9531 2.95690 | 0,88 51} 3-33480 | 2,11 98} 3.47833 2,94 
14501 2.79779 0,61 9:4 2.95930 0,89 52] 3-33908 2,13 99} 3.48056 2595 
|497 2.80269 0,62 9,5} 2.96167 | 0,89 53| 3:34327, | 245 100} 3.48277 2,97 
4,8] 2.80747 | 0,63 9:6 2.96402 
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for every Value of ihe Slope s. 


307( /d—0,1) 


. * Taste ll. Logarithms of the Values of the Denominator of the FraGion Hija BN pei 


: _ Log. of Log: of Log. of __Log. of | Log. of Log. of ; 
‘ M s—L4/s-1,6 i Las ,0 , V s—L/s £1,6 4, Ys—Ls-4-1,0 : VW 3—Li/s- 1,6 r Rh banks V/s $1.6 

9.71784 0.2065 0.67997 | 1.01983 

9-74210 0.20997 0.68574 1.03410 

9.76388 | 0.21336 0.69135 = | 1.04751 

9-78376 0.21674 3} «= 0.69688 1.06026 

9.80292 0.22109 0.70226 1.07237 

9.81882 0.22335 [ 0.40749 of} 1.08390 

9.83461 0.22663 0.71265 .09489 

9.84930 0.22982 0.74767 -10542 

9.86314 0.23297 0.72263 1 hgs 

9.87622 0.23611 0.72746 12523 

9.88857 |, 0.23923 |I 5 0.73223 -13453 

9.90031 | 0.24229 55} 0-73695 14345 

Q-011§3 8,5] 0-2 4.532 7} 7415S -15204 

9-92267 = || 0.24332 | 0.74601 -16035 

9-93247 0.25128 0.75043 16835 

9-94231 ; 0.25422 | 0.75481 h7Gte = 

995173 || 0.25709 2-7 5906 18 363 440 5.89233 
9 96085 0.25995 || 62} 2.76328 -19092 : oO 1.89564 
9 96942 | 0.26281 0.76745 119803 1,898Q: 
“9-97818 0.26560 i (Oe Les 20499 447 1.90214 
9.98632 0.26839 0.78276 eA Gy Baas § 44 1.99533 
9-99477 0.27516 + S7198S -21806 “| 1.90345 
0.90200 ft 0.27384 0.78333 122435 1.47223 I.Q1I54 
O.c0945 | 0.29656 0.78718 .23048 1.49269 1.91458 
0.01669 | 29928 0.79092 23047 1.51148 ? 1.91757 
0.02373 0.28186 0.79463 24.232 1.52885 Oo} 1.92053 
0.03064 0.28450 0.79824 24805 || 1.54497 | 1.92344 
0.03733 028799 0.80182 25360 600] 1.56014 1.92632 
0.04383 0.80536" 25903 1.57416 1.92916 
0.05015 0.31170 | 0.80882 26433 | 1.68744 1.93197 
0.05638 0.33425 0.81231 26951 ¥,60004 1.93475 
0.06245 0.35488 0.81571 27464 1.61195 1.93749 
0.06839 |} 0.37420 0.81908 27957 1.62325 1.94026 
0.07412 0.39235 0.82236 28445  £.63403 1 94287 
0.07898 0.40926 |} 0.82562 28923 1.64432 1.94551 
0.08533 }I7| 0.42521 0.8288 5 29391 1.65414 1.94811 
0.09085 0.44028 0.83206 29851 1.66358 1.9506 
0.09615 f 0.45439 0.83 525 1-30300 {Ff GB Soa 8 1.95324 
0.10131 0.46776 0.83835 _ 1:30740 1.68133 1.95576 
0.10644 = |/21 0.48044 0.84142 = {I 1.311972 f 1.68978 1.95826 
0.14147 0.49262 |} 0.84442 1630597 | 1.69780 |” 3496073 
0.11635 0.50433 0.84739 1-32015 | 1.9705 58 1.96317 
0.12108 5 0.51548 0.85034 1-32426 ) 1.71313 1.96559 
O.12595 0,52621 0.8.5 327 1+32830 = |}32¢ 1.72042 1.96797 
0.13061 0.53656 |t 0.85618 ; 1+33226 1.72750 | F. 1nQ 7033 
0.13519 | 0.54654 0.85908 1-33614 | 1.73435 eee Oy yloy 
0.13970 las 0.55606 0.86189 E 1+33997 | 1.74099 1.97497 
0.14410 © {fh 0.56526 : 086463 1°34373 {Is | 3.94740 1.97726 
0.44844 ff 0.57415 23} 986741 II 1-34743 | 1.75373 1.97952 
0.15274. «4 0.58263 | 0847017 6: I-35108 1.75984 | 2.00099 
0.15697 | 0.59095 5} 087286 1-35468 = [I3 1.76578 2.02056 
0.16113 ©.59905 0.87552 1+35823 1.77159 ‘ 2.03355 
0.16522 0.60692 0.87818 | 1+36170 | 1.97725 2.05518 
0.16927 0.61448 0.88076 1536513 | 1.78277 2.07065 
0.17322 0.62180 0.88338 1-36851 1.78954 } 2.08512 
0.17713 0.62900 . 0.88593 1:37185 1.79339 . 2.09869 
0.18099 0.63599 - | 39513 1.79851 | 2.11148 
0.18497 0.64276 O.QI1Ol4 | 37839, 1.80352 2512357 
0.18854 0.64933 0.93212 1°38157 1.80875 2113503 
0.19229 0.65571 0.95236 1°38471 1.81321 2514594 
0.19584 0.66200 0.97509 ro, = #38782 1.81790 LY , WESORS 
0.19886 0.66811 0.98843 » 3639089 || 1,82249 2.16624 
0.20298 0.67413 1.00466 #39391 1.82699 2.17573 
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Tasty I. confifts of three columns. —~ Column 1. entitled d, 
contains the hydraulic mean depths of any conduit in inches. 
This is fet down for every 10th of an inch in the firt 10 
inches, that the anfwers may be more accurately obtained 


for pipes, the mean depth of which feldom exceeds three or. 


four inches. The column is continued to, 100 inches, which 
is fully equal to the hydraulic mean depth of any canal. 
Column 2, contains the logarithms of the values of 
4/d—o0,1, multiplied by 307; that is, the logarithm of 
shel Nh dled cae bat in n° 65. 
Vs—Lf/s+1,6 


the numerator of the fraGion 


of the article Rivers. 

Column 3. contains the produéts of the values of Wd—o,1 
multiplied by 0,3. ; 

Tasce II. confifts of two columns.—Column 1. entitled 
s, contains the denominator of the fraétion’exprefling the 
flope or declivity of any pipe or canal; that is, the quo- 
tient of its length divided by the elevation of one extremity 
Thus, if a canal of one mile in length be 
three feet hizher at one end than the other, then s is 
§280 


Tet 9 ae 


1760. 


Column 2. contains the logarithms of the denominators 
of the above mentioned fraétion, or of the different values of 
. es 
the quantity 4/,__ 7, We ae 6: 


Thefe quantities were computed true to the third deci- 
mal place. Notwithftanding this, the laft figure in about 
a dozen of the firft logarithms of each table is not abfo- 
lutely certain to the neareft unit. But this cannot produce 
an error of I in 100,000. 


Examples of the Ufe of thefe Tables. 


Example 1. Water is brought into the city of Edin- 
burgh in feveral mains. One of thefe isa pipe of five inches: 
diameter. ‘lhe length of the pipe is 14,637 feet ; and the 
refervoir at Comifton is 44 feet higher than the refervoir 
into which it delivers the water on the Caftle Hill. Query, 
The number of Scotch pints which this pipe fhould deliver 
in a minute? 


x. We have d= nN —— 9 Fy 1 fade: The logarithm cor- 


refponding to this d, being nearly the mean between the 
logarithms correfponding to 1,2 and 1,3, is 2.49472. 


14037 Pa 
z. We haves = AVY gveteral ty: The logarithm cor- 


refponding to this in ‘lable II. is had by taking propor- 
tional parts for the difference between the logarithms for 
é = 320 and s = 340, and is 1.18533. 


3. From 2.49472 ? 
Take 1.18533 


Remains 1.30939, the logarithm of 20,385 inches. 

4. In column 3. of lable 1. oppofiteto d= 1,2 andd= 
¥,3 are 0,3 and 0,31, of which the mean is.0,305 inches, 
the correction for vifcidity. 

5. therefore the velocity in inches per fecond is 20,385 
— 0,305, or 20,08. 

6. Yo obtain the Scotch pints per minute (each contain- 
ing 103,4 cubic inches), multiply the velocity by 60, and 
this produét by 57, and this by 0,7854 (the area of a 
circle whofe diameter is 1), and divide by 103,4. Or, by 
logarithms, ” 


Add the log. of 20,08 “e 1.30276 
lo. of 60” = - 1.77815 

log. of 5? or 25 - . 1.39794 

dog. of 0,738.54. . 9.89509 

Carry over 4-37394 
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‘Brought over 
Subtra& the loz, of 103,4 ° 2.01451 
Remains the log. of 228,8 pints - 2.35943 
Example 2. The canal mentioned in the article Rivers, 
n° 63. was 18 feet broad at the furface, and 7 feet at the 
bottom. It was 4 feet deep, and had a declivity of 4 inches 
ina mile. Query, ‘The mean velocity? 
1. The flant fide of the canal, corre{ponding to 4 feet 
deep and 54 projection, is 6,8 feet; therefore the border 
touched by the water is 6,8+7-+6,8, = 20,6. The 


area is 4X Hana = 50 fquare feet. Therefore d= 
are E= 2,427 feet, or 29,124 inches. The. logarithm 


correfponding to this in Table I. is 3.21113, and the cor- 
reCtion for vilcidity from the third column of the fame 
Table is 1,58. 

2. The flope is one-third of a foot in a mile, or one foot 


4.37394 Waters 


works. 


in three miles. Therefore s is 15,840. The logarithm cor- | ~ 


re{ponding to this is 2.08280. 
3. From g-21763 
Subtra& 2.08280 


Remains 1.12833 = log. of 13,438 inches. 


Subtra& for vifcidity  - 1.58 
Velocity per fecond - 11,858 


This velocity is confiderably fmaller than what was obs 


ferved by Mr Watt. And indeed we obferve, that in the 
very {mall declivities of rivers and canals, the formula is a 
little different. We have made feveral comparifons with a 
formula which is effentially the fame with Buat’s, and comes 
nearer in thefe cafes. Initead of taking the hyperbolic lo- 


garithm of 4/s--1,6, multiply its common logarithm by 
2x, or multiply it by 9, and divide the product by 4; and 
this procefs is vaftly eafier than takinz the hyperbolic lo- 
garithm. 

We have not, however, prefumed to calculate tables 
on the authority of our own obfervations, thinking too re- 
fpeCtfully of this gentleman’s labours and obfervations. 
But this fubje€t will, ere long, be fully eftablifhed on a fe- 
ries of obfervations on canals of various dimenfiens and des 
clivities, made by feveral eminent engineers during the exe- 
cution of them. Fortunately Mr Buat’s fownula is chiefly 
founded on obfervations on {mall canals; and is therefore 
moft accurate in fuch works where it is moft neceflary, viz. 
in mill courfes, and other derivations for working machi- 
nery. 

We now proceed to take notice of a few circumftances 
which deferve attention, in the conftruGion of canals, in ad- 
dition to thofe delivered in the article Rivers. 

When a canal or aquedu@ is brought off from a hafon or 
larger ftream, it ouzxht always to be widened at the entry, 
if it is intended for drawing off a continued ftream of wa- 
ter: or fuch a canal has a flope, without which it can have 
no current. Suppofe it filled to a dead level to the farther 
end. ‘Take away the bar, and the water immediately be- 
gins to flow off at that end. But it is fome time before any 
motion is perceived at the head of the canal, during all 
which time the motion of the water is zugmenting in every 
part of the canal; confequently the flope is increafing in 
every part, this being the fole caufe of its ftream. When 
the water at the entry degins to move, the flope is fcarcely 
fenfible there ; but it fenfibly fteepens every moment with 
the increafe of velocity, which at laft attains its maximum 
relative to the flope and dimenfions of the whole canal ; and 


this regulates the depth of water in every point down the 


ftream. When allvhas attained-a ftate of permanency, the 
flope at the entry remains much greater than in any other 
5U2 part 


Water- 


works, 


Se eamanlaieaameed 


W O'R 
part of the canal: for this flope mutt be fuch as will pro- 
duce a velocity fufficient for upping its TRAIN. 

_ And it maf be remembered, that the velocity which 
muft be produced greatly exceeds the mean velocity corre~ 
fponding tothe train of the canal. Suppole that this ts 
2.5 inches. There muft be a velo city of 32 inches at the 


furface, as appears by the Table in the article Rivers, 
‘This muft be produced by a real fall at. the en- 


n° So. 
try. 

In every other part the flope is fufficient, if it merely 
ferves to give the water (already i in motion) force enough 
for overcoming the friction and other refiftances. But at 
the entry the water is flagnant, if in a bafon, or it is mo- 
ving patt laterally, if the aqueduct is derived from @ river ; 
an d, having no vel locity whatever in the direction of the ca- 
nal, it mutt derive it from its flope. The water therefore 
which has acquired a pe ermanent form in fuch an aqueduct, 
muft nece“arily take that form which exaélly performs the 
offices requifite in its different portions. ‘The farface re- 
mains horizontal in the bafon, as at KC (fig. 1.), till it 
comes near the entry of the canal \ B, and there it acquires 

the form of an undulated curve CDE ; and then the furtace 
acquires an uniform flope EF, in the lower part of the ca- 


“nal, where the water is in train. 


If this is a drain, the difeharge is much lefs than might 
be produced ‘by the fame bed te this fudden flope doula "be 
avoided. If it 1s to be navigated, having only a very gentle 
flope in its whole length, this {udden {lope i isa very great 
imperfection, toth by diminifhing the depth bicighengt which 


‘might otherwife be obtained along the canal, and by ren- 


dering the paflage of boats into the bafon very difficult, and 
the coming out very hazardous. 

All this may be avoided, and the velocity at the entry 
may be kept equal to that which forms the train of the ca- 
nal, by the imple. procefs of enlar ging the entry. Suppofe 
that the water could accelerate along the flones of the 
canal, as.a heavy body would.do on a finely polithed plane. 
Tf we now make the width of the entry in its different parts 
inverfely _ proportional to the fictitious velocities in thofe 
parts, it is plain that the flope of the furface will be made 
parallel to that of the canal which js in train. ‘this will 
require a form fomewhat like a bell or {peakiny-trumpet, 
as may eafily be fhown by a mathematical difcuffion. It 
would, however, be fo much evafated at the bafon as to oc- 
cupy much room, and it would be very expenfive to make 
{uch an excavation. But we may, at a very moderate ex. 
pence of money and room, make the increafe of velocity a 
the entry almoft infenfible. ‘this fhould ures? be ya 
and it 1s not all expence: for if it be not done, the water 
will undermine the banks on each fide, becaule it is moving 
very {wiftly, and will make an excavation for itfelf, leaving 
all the mud in the canal below... We may obferve this en- 
Jarzement at the entry of all natural derivations from a ba- 
fon o: lake. Itisa very inftru€tive experiment, to fill u 
this enlargement, continuing the parallel fides of the drain 
guite to the fide ef the lake. We fhall immediately obferve 
the water grow fhallower in the drain, and its performance 
will diminith. Suppofing the ditch garried on with parallel 
fides quite to the fide of the bafon, “if we build two walls 
or dykes from the extremities of thofe fides, bending out- 


wards with a proper curvature (and this will often be lefs 


coltly than widening the drain), the dilcharge will be great- 
ly increaled.. We have feen inflances where it was nearly 
doubled. 

The enlargement at the mouths of rivers is generally ow- 
ing to the fame caule. The tide of food up the river pro- 
duces a fuperficial flope oppofite to that of the river, and 
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this widens the mouth. 
tides are high, and the river has little flope. 


After this great fall at the entry of a canal, in which all 


the filaments are much accelerated, and the inferior ones 
moft of all, things take a contrary turn. ‘fhe water, by 
rubbing on the batscnd and the fides, is retarded; and there- 
fore the {ection muf, from being thalléw, bedone a little 
deeper, and the furface will be convex for fome diftance 
till all comes into train. When this is eftablifhed, the 
filamests neareft the bottom and fide are, moving {lowett, 
and the furface (in the middle e{pectally ) retains the sreat~ 
eft velocity, gliding over the reft. ‘The velocity in the 
ee and the depth of the fection, adjuft themfelves in fuch 
a manner that the difference between the furface of the ba- 
fon and the furface of the uniform feGtion of the canal cor- 
yep eae exactly to the velocity. ‘hus, if this be obferved 
to be two feet in a fecond, the. difference of height will be 
+sths of an inch. ' 

All the praétical queftions that are of confiderable impor- 
tance re{peCting the motion of water in aquedudts, may be 
ealily, though not elegantly, folved by means of the tables. 

But it is to be remembered, that thele tables relate only 
ta uniform motion, that is, to water that is in train, 
and where the velocity {uffers no change by lengthening the 
conduit, provided the flope remain the fame. It is much 

nore difficult to determine what will be the velocity, &c. 
ia 2. canal of which nething is given but the form, and {lope, 
and depth of the entry, without faying how deep the water, 
runs in‘it. - And it is here that the conmmon doétrines of. 
hydraulics are moft in fault, and unable to teach us how 
deep the water will run in a canzl, though the depth of the. 
bafon at the entry be pertectly known. Between the 
part of the canal which is in train and the bafon, there is an: 
interval where the water is in a {tate of acceleration, and is 
aiterwards retarded. 

‘The determination of the motions in this interval is ex- 
ceedingly dificult, even in a reCtangular canal. It was one. 
great aim of Mr Buat’s experiments to. afcertain this by 
meafuring accurately the depth ofthe water. But he found 
that when the flope was but a very few inches in the whole 
length of his danal, it was not in train for want of greater 
len; ath ; ; and when the flope was ftill leis, the fmall fraCiions. 
of an inch, by which he was to judge of the variations of 
depth, could not be meafured with fufficient accuracy. It. 
would’be a moft defirable point to determine the length of 
a canal, whofe flope and other dimenfions- are given, which 
will bring it into train; and what is the ratio which will 
then obeath between the depth at the von and the depth 
which will be maintained. Tull this be done, the engineer 
cannot afcertain by a diret procefs what quantity of water 
will be drawn off trom a refervoir by a given canal. But’as 
yet this is owt of our reach. Experiments, however, are in 
view which will promote the invettigation. 

But this and fimilar “queftions are of fuch importance, 
that we cannot be {aid to have improved hydraulics, unlefs 
we can give a tolerably precife anfwer. ‘This we can do 
by a fort of retrograde hee proceeding on the princi- 
ples of uniform motion ef tablithed by the Chevalier. Buat. 
We may fuppofe a train maintained in the canal, and then 
examine whether this train cam be produced by any fall that 
is poflible at the entry. If it can, we may ‘be certain that 
it is fo produced, and our problem is folved. 

We hall now point out the methods of anfwering fome 
chief queftions of this kind. ~ 

Queft: 1. Given the flope's and the breadth w of a ca- 
nal, and the height H- of the furface of the water in the 
bafon above the bottom of the entry, te find the depth A 

ne 


This is molt remarkable when the Wata 
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Bter- and velocity V of the ftream, and the quantity of water 
rks, 


QO 1 which is difcharzed ? 

he chief difficulty is to find the depth of the ftream 
where it is in train. For this end, we may Penylty the hy- 
draulie theorem of uniform motion in n” 59. of the ar ticle 


. 
VN g. gd where g is the velocity {in 
JS 

inches) acquired in a fecond by falling, d is the hydraulic 
mean depth, and 4/S {tands for ./S — L “S+1,6..N is 
a number to be fixed by experiment (fee- River, n° 53.) 
depending on the contraétion or obftruétion fuftained at the 

entry of the canal, and it may in moft common cafes be ta- 


ken 2445 fo that “Wg may be fomewhat lefy than 
307. ‘To find it, We may begin by taking for our depth 
of itream a quantity 4, fouiewhat fmaller tham H the hei ight 
of the furface of the bafon above the bottom of the canal. 
With this depth, and the known width w of the canal, we 
can find the hydraulic depth d (River, n° 48): ‘Vhen wich 


River; making V = 


a/d and the flope find V by the'Table: make this petites 
VHS : i 
This gives “Ng = eee This value of N g is fuffici- 


ently exact; fora fmall error of depth hardly affeéts, the 
hydraulic mean depth. 
After this preparation, the expreffion of the mean velo- 


w Pp 
city in the canal will be Rial, w-+ 2h. The height 
VS . 
; : utig toe wh 
which will produce this velocity is —~ GS ages yi Now 


this is the flope .at the entry of she canal which produces 
the velocity that is. afterwards maintained againfk the ob- 
ftruGtions by the flope of the canal. . It is therefore 

(w (Ses+#)—24) 
— (ef, aGameret ) 


=H—A. Hence we deduce 4= 


gece dasa, dag 
fet Con ye 
Jrtat( «(2 og +1)—2H). If there be 
4 
no contraction at the entry, g = Gand 5673 


Having thus obtained the depth 4 of the ftream, we 
obtain the quantity of water by combining this with the 
width w and the velocity V. 

But as this was but an approximation, it is neceffary to 
examine whether the velocity V be poffible. ‘This is very 
eafy. It muft be produced by the fall H—4. We thall 
have no occafion for any correétion of our frft affumption, 
if / has not been extravagantly erroneous, becauie'a fmall 
miftake in 4 produces almoit the fame variation in d. The 
teft of accuracy, however, is, that 4, together with the 
height which will produce the velocity V, muft make up 
the whole height H. Affuming 4 too fmall leaves H — 4 
too great, and will sive a {mall velocity V, which requires a 
{mall value of Ff —4._ The error of bbco bi pweciore ig 
always greater than the error we have committed in our 
firft affumption. Therefore when this error of H —4A4 i8 
but a trifle, fuch as one-fourth of an inch, we a reft fa- 
tisfied with our anfwer. 

Perhaps the eafieft procefs may be the following : Sup: 
pole the ‘whole ftream in train to have the depth H. ‘The 
velocity V obtained for this depth and flope by the Table 
requires a certain productive heightu. Make “WH -bua: 
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H=H:4, and 4 will be exceedingly near the truth. The 
reafon is obvious. 

Quel. 2. Given the difcharze (or quantity to be furnifh- 
ed in a fecond) Q, the hei cht H_ of the bafon above the 
bottom of the cane, and the flope, to find the dimenfions 
of the canal ? 

Tet x and y be the depth and mean width, 


O° 
that the equation gis =~ V7%2G 


It is plain 
it ye 


VHA —x will give a value: 


of y in'terms of x. Compare this with the value ef y ob- 
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tained from the equation 4 
Re Ae Md de 


will pive an equation containing only x and known quan- 
tities. But it will be very complicate’, and we mutt 
have recowfe to an approximation. ‘This will be beft un- 
derftood in\the form of an example. 

Suppofe the depth at the yee to be 18 inches, and. 
the flope y,'55-. Let 1200 cubic feet of water per mi- 
nute be the quantity of water to be drawn off, for work= 
ing machinery or any other purpofe; and let the canal be 
fuppoied of the belt form, recommended in n° 69. of the ar- 
ticle River, where the bafe of the floping fide is #ds of 
the height. 


The flichtef% confideration will fhow us th 


taken for the heizht producing the velocity, it cannot €x- 
ceed 3 inches, nor be lefs than 4. Suppole it = 2, and 
therefore’ the depth of the flream in the canal to be 16 
inches ; find the mean width of the canal by the equation 


jchtGhin ip Mt ey eet 
= b (fd — oy) (355 — 043) Mie Que 20 eu 


bic feet (the 6oth part of 1200), /S is = 28,153) 


= 4/1000 — LW’ 1000 + 1,6 36, andd= 16. ‘This gives 
Oe se Bares teet.! dhe fection n= 7,30 feet,.and Va 
32,6 inches. This requires a tall of 1,52 inches inftead of 
2inches. ‘lake this from i8, and there remains 16,48, 
which we fhall find not to differ 45th of an inch from the 
exact depth which the water will acquire and maintain. 
We may therefore be fatished with affuming 5,36 feet as 
the mean width, and 3,53 feet for the width at the bot- 
tom. 

‘This approximation proceeds on this confideration, that 
when the width diminifhes by a imall quantity, and in the 
fame proportion that the depth increa{es, the hydraulic mean 
depth remains the.fame, and therefore the velocity alfo re- 
mains, and the quantity difcharyed changes. in the exa& 
preportion of the fection... Any minute error which may 
refult from this fuppotition, may be corrected by increafing 
the fall producing the velocity in the proportion of the tirlt 
hydraulic mean depth to the mean depth correfponding’ to 
the new dimenfions. found for the canal. It will now 
become 1,53, and V will be 32,72, and the depth will 
be 16,47... dhe quantity aeeni nae being divided by V, 
will gtve the fection = 7,335 feet, trom which, and the new 
depth, we obtain 5,344 for the width. 

his and the foregoing are the moft common queftions 
propofed to an engineer. We afferted with fome confidence 
that tew of the proieffion are able to aniwer them with tos 
lerable precifion. We cannot offend the profefiional gentle. 
men by this, when we inform them, that the Academy o! Sci- 
ences at Paris were occupied during feveral months. with,an 
examination of a plan propoted by. M. Parcieux, for bring- 
ino the waters of the Yvette into Paris ; and after the moft 
mature confideration, gave in a report of the quantity of 
4 water 


Water< 
wor ks, 


Wate. 
“works. 


f neers gered & * ry 
‘of at lealt:2’'to.5: For the waters have been brought in, 


‘water which M. De Parcieus’s 
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aqueduGt would yield, and 


that their report has been fourd erroneous in the proportion 


and exceed the report in this proportion, Indeed long af- 
ter the giving in the report, M. Perronet, the moft celebra- 
ted engineer in France, affirmed that the dimenfions propo- 
fed were much greater than were neceflary, and faid, that 
an aqueduct of 54 feet wide, and 3? deep, with aflope of- 
¥§ inches in a thoufand fathoms, would have a velocity of 
i2 or 13 inches per fecond, which would bring in all the 
water furnifhed by the propofed fources. ‘T'he creat di- 
minution of expence occafioned by the alteration encoura- 
ged the community to undertake the work. It was accor- 
dingly begun, and a part executed. he water was found 
to run with a velocity of near 19 inches when it was 3% 
feet deep. M. Perronet founded his computation on his 
own experience alone, acknowledging that he had no theory 
to inftruG him. The work was carried no farther, it be- 
ing found that the city could be fupplied at a much {maller 
expence by fteam-engines ereéted by Boulton and Watt. 
But the faéts which occurred in the partial execution of the 
aqueduét are very valuable. If M. Perronet’s aquedué be 
examined by our general formula, s will be found = 34555 
and d = 18,72, from which we deduce the velocity = 183, 
agreeing with the obfervation with aftonifhing precifion. 

The experiments at Turin by Michzlotti on canals were 
“very numerous, but complicated with many circumftances 
which would render the difcuffion too long for this place. 
When cleared of thefe circumftances, which we have done 
‘with ferupulous care, they are alfo abundantly conformable 
to our theory of the uniform motion of running waters. 
But to return to our fubjeét : 

Should it be required to bring off at once from the ba- 
‘fon a mill courfe, having a determined velocity for driving 
‘an under-fhot wheel, the problem becomes eafier, becaule 
the velocity and flope combined determine the hydraulic 
mean depth at once; and the depth of the ftream will be 
‘had by means of the height which muft. be taken for the 
whole depth at the entry, in order to produce the required 
welocity. 

In like manner, having given the quantity to be difchar- 
ged, and the velocity and the depth at the entry, we can 
find the other dimenfions of the channel; and the mean 
depth being found, we can determine the flope. 

When the flope of 2 canal is very {mall, fo that the depth 


of the uniform ftream differs but a little from that at the en- - 


try, the quantity difcharged is but fmall. But a great ve- 
Jocity, requiring a great fall at the entry, produces a great 
diminution of depth, and therefore it may net compenfate 
for this diminution, and the quantity difcharged may be 
{maller. Improbable as this may appear, it is not demon- ° 
ftrably falfe; and hence we may {ee the propriety of the fol- 
Jowing 


Queftion 3. Given the depth H at the entry of a retan- 


-gular canal, and alfo its width w, required the flope, depth, 


and velocity, which will produce the greateft poflible dii- 
charge? | 

Let x be the unknown depth of the ftream. H — x is 
the produétive fall, and the velocity is “2G /H —x-. 
This multiplied by w» will give the quantity difcharged. 
Therefore wx 72 G “H—-x muft be made a maxi- 
faum. ‘The common procefs for this will give the equation 
2H=3., orx =3H.. Vhe mean velocity will be “2G 
“/+H; the feGion will be } w H, and the difcharge = 


ERGs manly Oates & oy BI 
$¥2GwHVih, and Oo Sore With thefe 


NP goes) 


data the flope is eafily had by the formula for uniform mo. Waters 


wor 


tion. 

If the canal is of the trapezoidal form, the inveftigation 
is more troublefome, and requires the refolution of a cubic 
equation. 

It may appear ftrange that inereafing the flope of a ca- 
nal beyond the quantity determined by this problem can di. 
minifh the quantity of water conveyed. But one of 
thefe two things muft happen; either the motion will 
not acquire uniformity in fuch a canal for want of length, 
or the dilcharge muft diminifh. Suppofine, however, 
that it could augment, we can judge how far this can 
go. -Let us take the extreme cafe, by making the canak 
vertical. In this cafe it becomes a fimple weir or wafte- 


board. Now the difcharge of a wafteboard is} “2G w 


(A aoe (¢ b)*. The maximum determined by the prece- 
ding problem is to that of the wafteboard ofthe fame di- 
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menfions as HvYtH ei? (ty, or as 11 4/; H: 
H/H—tHW2H, = 5773: 6465, nearly =g: 10. 

‘Having given the dimenfions and flope of a canal, we 
can difcover the relation between its expenditure and the 
time ; or we can tell how much it will fink the furface of a 
pond in 24 hours, and the gradual progrefs of this effeé ; 
and this might be made the fubje@t of a particular problem. 
But it is complicated and difficult. In cafes where this is 
an interelting obje@, we may folve the queftion with fuffi- 
cient accuracy, by calculating the expenditure at the begia- 
ning, fuppofing the bafon kept full. ‘Then, from the known 
area of the pond, we can_tell in what time this expenditure 
will fink an inch ; do the fame on the {uppofition that the’ 
water is one-third lower, and that it is two-thirds lower 
(noticing the contra@tion of the furface of the pond occa- 
fioned by this abftraétion of its waters). Thus we fhall ob- 
tain three rates of diminution, from which we can eafily des 
duce the defired relation between the expenditure and the time. 

Aquedudts derived from a bafon or river are commonly 
furnifhed with a fluice at the entry. This changes exceed- 
ingly the ftate of things. The flope of the canal may be 
precifely fuch as will maintain the mean velocity of the wa- 
ter which pafles under the fluice; in which cafe the depth 
of the ftream is equal to that of the fluice, and the velocity 
is produced at once by the head of water above it. But if 
the flope is lefs than this, the velocity of the iffuing water is 
diminifhed, and the water muft rife in the canal. This muft 
check the efflux at the fluice, and the water will be as it 
were flagrant above what comes through below it. It is 
extremely difficult to determine at what-precife flope the 
water will begin to check the eflux. The contraGion at 
the lower edge of the board hinders the water from attain- 
ing at once the whole depth which it acquires afterwards, 
when its velocity diminifhes by the obftruétions. 
the regorging which thefe obftructions occafion does not 
reach back to the fluice, the efflux is not affe&ted by it.— 
Even when it does reach to the fluice, there will be a lefs 
depth immediately behind it than farther down the canal, 
where it is.in train; becaufe the {wift moving water which 
is next the bottom drags with it the regorged water which 
lies on it: but the canal mutt be rapid to make this diffe- 
rence of depth fenfible. In ordinary canals, with moderate 
flopes and velocities, the velocity at the fluice may be fafely 
taken asif it were that which correfponds to the difference of 
depths above and below the fluice, where both are in train. 

Let therefore H be the depth above the fluice, and / the 
depth in the canal. Let e¢ be the elevation of the fluice 
above the fole, and let d be its breadth. The sama 
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ie Ae for the canal. ‘hele muft be the fame. 
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This gives the equation eb VH—4VW2Gmwh rr 


1 wh 
a aah ‘eta 
which can be propofed. The only uncertainty is in the 
quantity G, which expreffes the velocity competent to the 
paflage of the water through the orifice, circumftanced as 
it is, namely, fubjected to contraction. This may be re- 
gulated by a proper form given to the entry into this ori- 
fice. he contraction may be almoft annihilated by making 
the mafonry of a cycloidal form on both fides, and alfo 
at the lower edge of the fluice-board, fo as to give the ori- 
fice a form refembling fig. 5. D, in the article Rivers. If 
the fluice is thin in the face of a bafon, the contraGion will 
reduce 2G to 296. If the fluice be as wide as the canal, 
2 G will be nearly 500. 

Dueftion 4. Given the head of water in the bafon H, the 
breadth J, and elevation ¢ of the fluice, and the breadth w 
and flope s of the canal, to find the depth 4 of the ftream, 
the velocity, aad the difcharge ? 

We mutt (as in Queffion 2.) make a firft fuppofition for 
4, in order to find the proper value ef ¢. Then the equa- 

: at ica VNg.. A= eo" 
tines YH —4V2G=wh 7 gives 4 = wiNgd 
+ of Sete + (SEs) IF this value thal 

w2Ngd w'N gd; ; 
differ confiderably from the. one which we affumed in order 
to begin the computation, make ufe of it for obtaining a 
new value of d, and repeat the operation.. We shall rarely 
be obliged to perform a third operation. 

The following is of frequent ufe : 

Queftion 5. Given the dimenfions- and the flope, with th 
velocity and difcharge of a river in its ordinary ftate, re- 
quired the area or fe&tion of the fluice which will raife the 
waters to a certain height, ftill allowing the fame quantity 
of water to pafs through? Such an operation may render 
the river navigable for fmall craft or rafts above the fluice, 

‘The problem is reduced to the determination ef the fize 
of orifice which will difcharge this water with a velocity 
competent to the height to which the river is to be raifed ; 
only we mutt take into confideration the velocity of the wa- 
ter above the fluice, confidering it as produeed by a fall 
which makes a part of the height productive of the whole 
velocity at the fluice. Therefore H, in our invefligation, 
muft confift of the height to. which we mean to raife the 
waters, and the height which will produce the velocity with 
which the waters approach the fluice :. 4, or the depth of 
the ftream, is the ordinary depth of the river. Then (ufing 
: | wh Ned, 
the former. fymbols) we have ¢ 6 - $y 
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If the area of the fluice is known, and’ we would learn 
the height to which it will raife the river, we have H — J 


containing the folution of all the queftions 


= 2Ge7b° 
above its ordinary level. 
height which would produce the velocity of the river ; fo 
that if the fluice were as wide as the river, and were raifed 


for the expreffion of: the rife: of the water 


But from this we muft take the. 
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te ; 
to the ordinary furface of the water, Ss which ex- 


preffes the height that,produces the velocity under the flnice, 
muft be equal to the depth of the river, and H—A will be 
neg 

The performance of aquedué& drains is a very important 


thing, and merits our attention in this place. While the 


art of managing waters, and of conduéting them fo as to 
anfwer our demands, renders us very important fervice by 
embellifhing our habitations, or promoting our commercial 


intercourfe, the art of draining creates as it were new 


riches, fertilizing tra&ts of bog or marth, which was not 
only ufelefs, but hurtful by its unwholefome exhalations, 
and converting them into rich paftures and gay meadows, 


A wild country, occupied by marfhes which are inacceffible- 


to herds or flocks, and ferve only for the haunts of water- 
fowls, or the retreat of a few poor fifhermen, when once it ig 
freed from the waters in which it is drowned, opens its lap 
to receive the moft precious feeds, is foon clothed in the 


richelt garb, gives life and abundance to numerous herds, 


and never fails to become the delight of the induft. 


‘rious cultivator who has enfranchifed it, and is attached: 


to it by the labour which it coft him. In return, it pro- 


cures him abundance, and fupplies him with the means of 
No fpecies of agriculture- 
exhibits fuch long, continued, and progreflive improvement. . 


daily avgmenting its fertility. 


New families flock to the fpot, and there multiply ; and 
there nature feems the more eager to repay their labours, 


in propertion as fhe has been obliged, again{ft her will, to- 


keep her treafures locked up for a longer time, chilled by 


the waters. ‘The countries newly inhabited by the humar. 


race, as is a great part of America, efpecially to the fouth- 


werd, are ftill covered to a great extent with marfhes and: 
lakes ; and they would long remain in this condition, if po-- 
pulation, daily making new advances, did not increafe in= 


duftry, by multiplying the cultivating hands, at the fame 
time that it increafes their wants. The Author of this 
beautiful world has at the beginning formed the great maf- 


fes of mountain, has feooped out the dales and floping - 


hills, has traced out the courfes, and even formed the beds 
of the rivers: but he has left to man the care of making 


his place of abode, and the field-which muft feed him, dry 
For this tafk is not beyond his powers, , 


and comfortable. 
as the others are. Nay, by having this given to him in 
charge, he is richly repaid for his labour by.the very {tate 


in which he finds thofe countries into which he penetrates . 


for the firft time. Being covered with lakes and forefts, 
the juices of the foil are kept for him as it were in referve, 
The air, the burning heat of the fun, and‘ the continual. 
wafhing of rains, would have combined: to expend and dif. 
fipate their vegetative powers, had the fields been expofed 
in the fame degree to their ation.as in the inhabited and 


cultivated countries, the moft fertile moulds-of which are - 


All this. 


lony fince lodged in the bottom of the ocean. 
would have been completely loft through the whole extent 
of South America, had’ it not. been protected by the fos 


refts which man. muft cut down, by the rank cherbage which 


he muft burn, and by the marfh and bog which he.muft: 
deftroy by draining. Let not ungrateful: man complain of 
this. 


judgment and care. 
he will even: thank the Author of all good, who has thus 
hufbanded them for his ufe. 
beneficent views, and will be careful not to 
wantonly f{natchiag at prefent and 


partial good, and by. 
picking out what is-mof eafily got 


at, regardlefs of him 


who: 


Tt is his duty to take on himfelf the tafk of opening : 
‘up treafures, preferved on purpofe for him with fo much. 
If he. has difcernment and fenfibility, . 


He will: co-operate. with his - 
proceed by: 


Waters 
works. 


Waters 
works. 


Recap! 
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who is to come afterwards to uncover and extract the re- 
maining riches of the ground. A wife adminiftration of 
fuch a country will think it their duty to leave a juft fhare 
of this inheritance to their defcendants, who are entitled to 
expect it as the laft legatees. National plans of cultivation 
fhould be formed on this. principle, that the fleps taken by 
the prefent cultivators for realizing part of the riches of the 
infant country fhall not ebftruét the works which will af- 
terwards be neceffary for alfo obtaining the remainder. This 
is carefully attended to in Holland and in China. No man 
is allowed to conduG the drains, by which he recovers a 
piece of marfh, in fuch a way as to render it much more 
difficult for a neighbour, or even for his own fucceffor, to 
drain another piece, although it may at prefent be quite 
inacceffible. ‘I‘here remains in the middle of the moft cul- 
tivated countries many marfhes, which induftry has not yet 
attempted ‘to drain, and where the legiflature has not been 
at pains to prevent many little abufes which have produced 
elevations in the beds of rivers, and rendered the complete 
draining of fome {pots impoffible. Adminiftration fhould 
attend to fuch things, becaufe their confequences are reat. 
The fciences and arts, by which alone thefe difficult and 
coftly jobs can be performed, fhould be proteéted, encou- 
raged, and cherifhed. It is only from fcience that we can 
obtain principles to dire&t thefe arts. ‘he problem of drain. 
ing canals is one of the moft important, and yet has hardly 
ever occupied the attention of the hydraulic fpeculatif, 
We apprehend that Mr Buat’s theory will throw great 
light on it; and regret that the very limited condition of 
our prefent Work will hardly afford room for a flight fetch 
of what may be done on the fubjeGt. We fhall, however, 
attempt it by a general problem, which will involve moft 
ef the chief circumftances which occur in works of that 
kind. 

9Suft. 6. Let the hollow ground A (fig. 2.) be fnun- 


‘dated by rains or {prings, and have no outlet but the ca- 


level with that of the river at B. 


nal AB, by which it difcharges its water into the -neigh- 
bouring river BCDE, and that its furface is nearly ona 
It can only drain 
when the river finks in the droughts of fummer; and even 
if it could then drain completely, the putrid marfh would 
only be an infecting neighbour. It may be propofed to 
drain it by one or more canals ; and it is required to deter- 
mine their lengths ‘and other dimenfions, fo as to produce 
the beft effects? 

It is evident that there are many circumftances to deter- 
mine the choice, and“many conditions to be attended to. 

If the canals AC, AD, AE, are refpectively equal to 
the portions BC, BD, BE, of the river, and have the fame 
flopes, they will have the fame difcharge : but they are not 
for this reafon equivalent. The long canal AE may drain 
the marfh completely, while the fhort one AC will only do 
it in part; becaufe the difference of level between A and C 
is but inconfiderable. Alfo the frefhes of the river may 
totally obftruét the operation of AC, while the canal AE 
cannot be hurt by them, E being fo much lower than 
C. . Therefore the canal muft be carried fo far down the 
river, that no frefhes there fhall ever raife the waters in the 
canal fo high as to reduce the flope in the upper part of it 
to fuch a level that, the current fhall not be fufficient to 
carry off the ordinary produce of water in the marfh. 

Still the problem is indeterminate, admitting many folu- 
tions. This requifite difcharge may be accomplifhed by a 
fhort but wide canal, or by a longer and narrower. . Let 
us firft fee what folution can be made, fo as to accomplifh 
our purpofe in the moft economical.manner, that is, by 


means of the {malleft equation.—We fhall give the folution 


ia the form of an example. 
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Suppofe that the daily produce of rains and fprings raifes 
the water 13 inch on an area of a {quare league, which gives 
about 120,000 cubic fathoms of water. Let the botto:n 
of the bafon be three feet below the furface of the frefhes 
in the river at B in winter. Alfo, that the flope of the 
river is 2 inches in 100 fathoms, or z-z'55dth, and that the 
canal is to be 6 feet deep. : 

The canal being fuppofed nearly parallel to the river, it 
mutt be at lealt 1800 fathoms long before it can be admit- 
ted into the river, otherwife the bottom of the bog will be 
lower than the mouth of the canal; and even then a hun. 
dred or two more fathoms added to this will give it fo 
little lope, that an immenfe breadth will be neceffary to 
make the difcharge with fo {mall a velocity. On the other 
hand, if the flope of the canal be made nearly equal to that 
of the river, an extravazant length will be neceflary before 
its admiffion into the river, and many obftacles may then 
intervene. And even then it muft have a breadth of 13 
feet, as may eafily be calculated by the general hydraulic 
theorem. By receding from each of thefe extremes, we 
fhall diminifh the expence of excavation. ‘'T'herefore, 

Let x and y be the breadth and length, and 4 the depth 
(6 feet), of the canal. Let g be the depth of the bog be- 
low the furface of the river, oppofite to the bafon, D the 


: ; 1 : 
difcharge in a fecond, and z the flope of the river. We 


muft make 4 x y a minimum, or xyby X =O. 
The general formula gives the velocity 


Ving 7 pena 
g(¥/ Cl ala dow oe. This would ~ 


give x and y 3 but the logarithmic term renders it very com- 


= Vi-LV e416 
sae / Ned, 


he Aa 
making “ Ng nearly 2yd. This will be fufficiently exa@ 
for all cafes which do not deviate far from this, becaufe 
the velocities are very nearly in the {ubduplicate ratio of the 
flopes. 
To introduce thefe data into the equation, recolle& th 
ates de certs i Aa th Be apallest shah the 8 
= hx age rene s to », recolie se ehar ott 
nal being fuppofed of nearly equal length with the river, 


plicated. We may make ufe of the fimple form V 


‘ will exprefs the whole difference of height, and Sage is 
the difference of height for the canal. ‘This quantity being 
Piaee 
divided by y, gives the value of 4 = 4 q 
Jy 


the equation for the canal becomes »/Ng¢ 


y 
J 2 


7 | Hence we deduce y = Nghix 
J a 


Therefore 
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values in the egation yx ++ x y = 0, and reduce it, we ob- 
tain finally, 
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. If we fubftitute thefe 
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If we refolve this equation by making Ng 
87616 inches; 4 = 72, - 


= (296), or 
soy and D = 518400, we 


—= 
oe 


; : D 
obtain x = 392 inches, or 32 feet 8 inches, and ;—~ or V 


== 18,36 inches. . Now, putting thefe values in the exact 
formula for the velocity, we obtain the flope of the canal, 
which’ is yy¢-425 nearly 0,62 inches in 100 fathoms. 

Let / be the length of the canal in fathoms... As the ri- 


phe) 
ver has 2 inches fall in 100 fathoms, the whole fall is pray 


521 
sy The difference of thefe two 
muft be 3 feet, which is the difference between the river and 
a sh 
the entry of the canal. We have therefore ( ai 
== 36 inches. Hence / = 2604 fathoms; and this multi- 
plied by the fe€tion of the canal gives ell cubic fathoms 


and that of the canal is 


‘of earth to be removed. 


This may furely be done, in mo cafes, for eight fhil- 
lings-each cubic fathom, which does not amount to 60001. 
prasis moderate fum for completely bunt of nine fquare 
miles of country. 

In order to judge of the importance of this problem, we 
have added two other canals, one Jonger and the other 
fhorter, having their widths and flopes fo adjufted as to 
enfure the fame performance. 


Wicth. Velocity. Slope. Length. Excavation. 
Feet. Inches. 
42 14,28 TIIED 2221 15547 
327 18,36 a 2604 E4177 
21 28,57 arst 7381 25833 


We have confidered this important problem in its moft — 


fimple ftate. If the bafon is far from the river, fo that the 
drains are not nearly parallel to it, and therefore have lefs 
flope attainable in their courfe, it is more difficult. Per- 
haps the belt method is to try two very extreme cafes and 
a middle one, and then a fourth, nearer to that extreme 
which differs leaft from the middle one in the quantity of 
excavation. ‘This will point out on which fide the mini- 
mum of excavation lies, and alfo the law by which it di- 
minifhes and afterwards increafes. Then draw a line, on 
which fet off from one end the lengths of the canals. At 
each length ere&t an ordinate reprefenting the excavation ; 
and draw aregular curve through the extremities of the 
ordinates. From that point of the curve which: is neareft 
to the bafe line, draw another ordinate to the bafe. This 
will point out the beft length of the canal with fufficient 
accuracy. The length will determine the flope, and this 
will give the width, by means of the’ general theorem. 
N. B. Thefe draining canals muft always come off from 
the bafon with evafated entries, ‘This will prevent the lofs 
of much fall at the entry. 

‘l'wo canals may fometimes be neceflary. In this cafe 
expence may frequently be faved, by making one canal flow 
into the other. ‘This, however, ‘oma be at juch a diftance 
from the bafon, that the fwell produced in the other by 
this addition may not reach back to the immediate neigh. 
bourhood of the bafon, otherwife it would impede the per- 
formance of both. For this purpofe, recourfe mutt be had 
to the problem ili. in n° 104. of the article River. We 
mult here obferve, that in this refpe€t canals differ exceed- 
ingly from rivers: rivers enlarge their beds, fo as always 
to convey every increafe of waters ;-but a canal may be gor- 
ged through i its whole length, and will then greatly dimi- 
nih its difchar ee. In order that the lower extremity of a 
canal may conyey the waters.of an equal canal admitted in- 
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to it, their junGion mutt be fo far from the bafon; that the Waters 


{well occafioned by railing its waters nearly + more (viz. 
in the fubduplicate ratio of 1 to 2) may not on back to 
the bafon. 

This obfervation points out another spiced of econos 
my. Inftead of one wide canal, we may make a narrower 
one of the whole length, ‘and another narrow oné reaching 
part of the way, and communicating with the long canal 
at a proper diftance from the bafon. But the lower extre- 
mity will now be too fhallow to convey the waters of both. 
Therefore raife its banks by ufing the earth taken from its 
bed, which muft at any rate be difpofed of. ‘T’hus the wa-. 
ters will be conveyed, and the expence, even ‘of the lower 
part of the long canal, will fcarcely be increafed. 

Thefe obfervations muft fuilice for an account of the ma- 
nagement of open canals; and we proceed to the confides 
ration of the conduét of water in pipes. 


‘Tuts is much more fimple and regular, and the general 
theorem requires very trifling modifications for adapting 
it.to the cafes or queftions shat occur in the praétice of the 
civil engineer. Pipes are always made round, and there- 
fore d is always 3th of the diameter. The velocity of water 
307 (4f d— 0,1) 


= Vs—L A541, 6 
0,3 (Wd—0,1) oF = ( d— 031) (Gia 


— 0,3). 
Fe as queftions are the following: 

Queft. 1. Given the height H of the refervoir above the 
place-of delivery, and the diameter and length of the pipe, 
to find the quantity of water difcharged in a fecond ? 

Let L be the length, and / the fall which would produce 
the velocity with which the water enters the pipe, and 
actually flows in it, after overcoming all obftruGtions. This 


V2 
may be expreffed in terms of the velocity by Pred G dee 


in a pipe which is in train, is = V 


noting the acceleration of gravity, piney AE to the 
manner of entry. When no methods are adopted tor faci- 
litating the entry of the water, by a bell-fhaped funnel or 
otherwife, 2G may be affumed as == 500 inches, or 42 
feet, according as we meafure the velocity in inches or feet. 


H— 


The flope is - = 2 ae which muft be put into the 
general formula. “This would make it very complicated. 
We may fimplity it by the confideration’ that the velocity 
is very {mall in comparifon of that arifing from the height 
H_: confequently 4 is very fmall. Alfo, in the fame pipe, 
the refifiances are neatly in the duplicate ratio of the ve- 
locities when thefe are {mall, and when they differ little 


among themfelves. Therefore make 6 = a taking + by 


guefs, avery little lefs than H. ‘Then.compute the mean 
velocity v correfponding to thefe data, or‘take it from the 


DV 2 
locity V = v. 


table. H, we have found the mean ves 


If not, make the following proportion ; 


> 


V2 
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Ifthe pipe has any bendings, they mutt be calculated for 
in the manner mentioned in the article Rryer, n° ror; and 
the head of water neceflary for overcoming this additional 


V2 
refiftance being called —, the laft proportion muft be 


changed for 


h-+v* (sot): 0% so Ed 3: V2 

Ouch. 2d. Given the height of the refervoir, the length, 
of the pipe, and the quantity of water which is to be drawn 
off ina fecond, to find the diameter of the pipe which will 
draw it off ? 

Let d be confidered as = 3th of the diameter, and let 
1: c reprefent the ratio of the diameter of a circle to its 
circumference. ‘The fe€tion of the pipe is 4cd2. Let the 


quantity of water per fecond be Q; then is the 


acd’ 
mean velocity. Divide the length ofthe pine by the height 
of the refervoir ahove the place of delivery, diminifhed by a 
very {mall quantity, and call the qnotient S. Confider 
this as the flope of the conduit; the general formula now 


—0,3(4/d—o,1), 


Vs—LVs+1,00 
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may negle€t the laft term in every cafe of civil prastice, 
and alfo the-fmall quantity 0,1. ‘This gives the very fimple 


formula 
QQ. 3074 
ae gt. ee VA 5 
from which we readily deduce 
4 Gara re wee 
4¢X% 3071 3858 

This procefs:gives the diameter fomewhat too {mall. But 
we eafily rectify this error by computing the quantity de- 
hivered by the pipe, which will differ a little from the quan- 
tity propofed. "hen obferving, by this equation, that two 
pipes having the fame length and the fame flope give quan- 
tities of water, of which the fquares are nearly as the sth 
powers of the diameter, we form a new diameter in this pro- 
portion, which will be almoft perfe@tly exaét. 

It may be obferved thatthe height affumed for determi- 
ning the flope in thefe two queftions will {eldom differ more 
than an inch or two from the whole height of the refervoir 
above the place of delivery; for in conduits of a few hun- 
dred feet long the velocity feldom exceeds four feet per fe- 
cond, which requires only a head of 3 inches. 

As no inconvenience worth minding refults from making 
the pipes a tenth of an inch or fo wider than is barely fuffi- 
cient, and as this generally is more than the error ariling 
from even a very erroneous affumption of 4, the anfwer firit 
obtained may be augmented by one or two tenths of an 
inch, and then we may be confident that our conduit will 
draw off the intended quantity of water. 

We prefume that every perfon who affumies the name of 
engineer knows how to reduce the quantity of water mea- 
fured in gallons, pints, or other denominations, to cubic 
aaches, and can calculate the gallons, &c. furnifhed by a 
pipe of known diameter, moving with a velocity that is 
meafured in inches per fecond. We farther fuppofe that 
all care is taken inthe conftru@tion of the conduit, to avoid 
obftrugtions occafioned by lumps of folder hanging in the 
infide of the pipes ; and, particularly, that all the cocks 
and plugs by the way have waterways equal to the feétion 
of the pipe. Undertakers are moft tempted to fail here, 


dp ; 
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by making the cocks too fmall, becaufe large cocks are very Wa 
But the employer fhould be fcrupuloufly attentive WM 
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coftly. 
to this; becaufe a fimple contraction of this kind maf be 
the throwing away of many hundred pounds in a wide pipe, 
which yields no more water than can pafs through the {mall 
cock. 

The chief obftruétions arife from the depofition of fand 
or mud in the lower parts of pipes, or the colleGtion of air 
in the upper parts of their bendings. ‘The velocity being 
always very moderate, fuch depofitions of heavy matters are 
unavoidable. ‘The utmoft care fhould therefore be taken to 
have the water freed from all fuch things at its entry by 
proper filtration ; and there ought to be cleanfing plugs at 
the lower parts of the bendings, or rather a very little way 
beyond them. When thefe are opened, the water iffues 
with greater velocity, and carries.the depofitions with it. 

It is much, more difficult to get rid of the air which 
choaks the pipes by lodging in their upper parts. This 
is fometimes taken in alonjz with the water at the refervoir, 
when the entry of the pipe is too near the furface. This 
fhould be carefully avoided, and it cofts no trouble to do fo. 
If the entry of the pipe is two feet under the furface, no air 
can ever get in. Floats fhould be placed above the entries, 
having lids hanging from them, which will fhut the pipe be» 
fore the water runs too low. 

But air is alfo difengaged from [pring-water by merely 
pafling along the pipe. When pipes are fupplied by an en- 
gine, air is very,often drawn in by the pumps in a difengae 
ged ftate. It is alfo difengaved from its flate of chemical 
union, when: the pumps have a fuction-pipe of 10 or 12 
feet, which is very common. In whatever way it is intros 
duced, it colleéts in all the upper part of bendings, and 
choaks the paflage, fo that fometimes not.a drop of wa- 
ter is delivered. Our cocks fhould be placed there, which 
fhould be opened frequently by perfons who have this in 
charge. Delaguliers.defcribes a contrivance to be placed on 
all fuch eminences, which does this of itfelf. It is a pipe 
with a-cock, terminating in a {mall ciftern. 
the cock has a hollow ball of copper at the end of a lever, 
When there is no air in the main pipe, water comes out by 
this difcharger, fills the. ciftern, raifes the ball, and thus fhuts 
the cock. But when the bend of the main contains air, it 
rifes into the ciftern, and occupies the upper part of ‘it. 


Thus the floating ball falls down, the cock opens and lets. 


out the air, and the ciftern again filling with water, the ball 
rifes, and the cock is again fhut. 

A very neat contrivance for this purpofe was invented by 
the late Proteflor Ruffel of Edinburgh. The cylindrical pipe 
BCDE (fig. 3.), at the upper part of a bending of the main, 
is {crewed on, the upper end of which is a flat plate per- 
forated with a {mall hole F. This pipe contains a hollow 
copper cylinder G, to the upper part.of which is faftened: 
a piece of foft leather H. When there is air in the pipe, it. 
comes out by the hole A, and occupies the difcharger, and, 
then efcapes through the hole F. ‘The water follows, and, 
rifing in the difcharger, lifts up the hollow cylinder G, 
caufing the leather H to apply itfelf to the plate CD, 
and fhut the hole. Thus the air is difcharged without the 
{malleft lofs of water. ‘ 

It is of the moft material confequence. that there be no 
contraétion in any part of a conduit. ‘his is evident; but 
it is alfo prudent to avoid all unneceffary enlargements. For 
when the conduit is full of water moving along it, the velo- 
city in every feCtion is inveriely proportional to the area of 
the fe€tion: it is therefore diminifhed wherever the pipe is 
enlarged; but it muft again be increafed where the pipe 
contracts. ‘[his cannot be without expending force in the 
acceleration. ‘his confumes part of the impelling power,, 

whether 
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whether this be a head of water, or the force of an engine. 
See what is {aid on this fubje@ in the article Pumres, n° 83, 


$c. Nothing is gained by any enlargement; and every con- 


traction, by requiring an augmentation of velocity, employs 
a part of the impelling force precifely equal to the weight 
of a column of water whofe bafe is the contraéted paflage, 
and whofe heizht is the fall which would produce a veloci- 
ty equal to this augmentation. This point feems to have 
been quite overlooked by engineers of the firft eminence, 
and has in many inftances greatly diminifhed the perform- 
ance of their beft works. It is no lefg detrimental in open 
canals; becanfe at every contration a {mall fall is required 
for reftoring the velocity loft in the enlargement of the ca- 
nal, by which the general flope and velocity are diminifhed. 
Another point which mutt be attended to in the conducting of 
water is, that the motion fhould not be fubfultory, but con- 
tinuous, When water is to be driven along a maim by the 
ftrokes of a recinrecating engine, it fhould be forced into an 
air-box, the {pring of which may preferve it in motion along 
the whole fubfequent main. If the water is brought to reft 
at every fuceeffive ftroke of the pifton, the whole mafs mutt 
again be put in motion through the whole length of the 
main. This requires the fame ufelefs expenditure of power 
as to communicate this motion to as much dead matter; and 
this is over and above the force which may be neceflary for 
raifing the water to a certain height ; which is the only cir- 
cumftance that enters into the calculation of the power of 
the pump-enyine. : 

An air-box removes this imperfection, becaufe it keeps up 
the motion during the returning flroke of the pifton. The 
‘compreffion of the air by the a¢tive ftroke of the pifton mutt 


‘be fuch as to continue the impulfe in. oppofition to the con- 
‘trary preffure of the water (if it isto be raifed to fome 


height), and in oppofition to the friction or other refiftances 
which arife from the motion that the water really acquires. 
Indeed a very confiderable force is employed here allo in 
changing the motion of the water, which is forced out of the 
eapacious air-box into the ‘narrow pipe; and when this 
change of motion is not judicioufly managed, the expendi- 
ture of power may be as great as if all were brought to 
reft and again put into motion. It may even be greater, 
by caufing the water to move in the opnofite direétion to its 
former motion. Of fuch confequence is it to have all thefe 
circumftances {cientifically confidered. It is in fuch parti- 
culars, unheeded by the ordinary herd of engineers or pump- 
makers, that the {uperiority of an intelligent praGtitioner is 
to be feen. 

Another material point in the conduit of water in pipes 
is the diftribution of it to the different perfons who have 
occafion for it. This is rarely done from the rifing main. It 
is ufual to fend the whole into a ciftern, from which it is 
afterwards conduéted to different places in feparate pipes. 
Till the difcovery of the general theorem by the chevalier 
Buat, this has been done with great inaccuracy. Engi- 
neers think that the different purchafers from water-works 
receive in proportion to their refpective bargains when they 
give them pipes whofe areas are proportional to thefe pay- 
ments. But we now fee, that when thefe pipes are of any 
confiderable length, the waters of a larger pipe run with a 
greater velocity than thofe of a {maller pipe having the fame 
flope. A pipe of two inches diameter will give much more 
water than four pipes of one inch diameter ; it will give as 
much as five and a half fuch pipes, or mores becaufe the 
{quares of the difcharges are very nearly as the fifth powers 
of the diameters. ‘This point ought therefore to be care- 
fully confidered in the bargains made with the proprietors 
of water-works, and the payments made in this proportion. 
Perhaps the moft unexceptionable method would be to make 
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a double difribution. 


let each have a pipe which will convey the whole water that 
is difcharged into it; The firk diftribution may be made 
entirely by pipes’ of one inch in diameter; this would leave 
nothing to the calculation of the diftributor, for every man 
would pay in proportion to the number of fuch pipes which 
run into his own ciftern, 

In many cafes, however, water is diftributed by pipes de- 
rived from a main. And here another circumftance comes 
into aGtion. When water is paffing along a pipe, its prefs 
fure on the fides of the pipe is diminifhed by its velocity 5 
and if a pipe is now derived from it, the quantity drawn 
off is alfo diminifhed in the fubduplicate ratio of the pref- 
fures. If the preflure is reduced to jth, $th, 4th, &c. 
the difcharge from the lateral pipe is reduced to 4, $d, {thy 
&e. 

It is therefore of great importance to determine, what 
this diminution of preflure is which arifes from the motion 
along the main. 

It is plain, that if the water fuffered no refiftance in the 
main, its velocity would be that with which it entered, and 
it would pafs along without exerting any preffure. If the 
pipe were fhut at the end, the preffure on the fides would 
be the full preffure of the head of water. If the head of 
water remain the fame, and. the end of the tube be contrace 
ted, but not ftopped entirely, the velocity in the pipe is dix 
minifhed. If we would have the velocity in the pipe with 
this contra&ted mouth augmented to what it was before the 
contraction was made, we muft employ the preffure of a 
pitton, or of a head of water. This is propagated through 
the fluid, and thus a preflure is immediately excited on the 
fides of the pipe. New obftructions of any kind, arifing ' 
from friGtion or any other caufe, produce a diminution of 
velocity in the pipe. But when the natural velocity is 
checked, the particles rea&t on what obftruéts their mo- 
tion; and this aftion is uniformly propagated through a 
perfe&t fluid in every direétion, - The refiftance therefore 
which we thus afcribe to fri€tion, produces the fame lateral 
preflure which a contraétion of the orifice, which equally 
diminifhes the velocity in the pipe, would do, Indeed this 
is demonftrable from any diftinét notions that we can form 
of thefe obftruétions. ‘They proceed trom the want of per- 
feét fmoothnefs, which obliges the particles next the fides 
to move in undulated lines. This excites tranfverfe forces 
in the fame manner as any conftrained curvilineal motion. 
A particle in its undulated path tends to efcape from it, 
and aéts on the lateral particles in the fame manner that it 
would do if moving fingly in a capillary tube having the 
fame undulations; it would prefs on the concave fide of eves 
ry fuch undulation.- Thus a preffure is exerted among the 
particles, which is propagated to the fides of the pipe; or 
the diminution of velocity may arife from a vifcidity or 
want of perfe@ fluidity. This obliges the particle imme- 
diately preffed to drag along with it another particle which 
is withheld by adhefion to the fides. “This requires addi- 
tional preffure from a pifton, or an additional head of waters 
and this preflure alfo is propagated to the fides of the pipe. 

Hence it fhould follow, that the preffure which water 
in motion exerts on the fides of its conduit is equal to 
that which is competent to the head of water which impels 
it into the pipe, diminifhed by the head of water competent 
to the a@ual velocity with which it moves along the pipe. 
Let H reprefent the head of water which impels it into the 
entry of the pipe, and 4 the head which would produce the 
aCtual velocity; then H—A is the column which-would pro 
duce the preffure exerted on its fides. 

This is abundantly verified by very fimple experiments. 

5X2 Let 


Let the water be firft let off in its Water 
proper proportions into a fecond feries of {mall cifterns, and ybibian 
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Let an'uprizht pipe be inferted into the fide of the main pipe. 
When the water runs out by the mouth of the main, it will 
rife in this branch till the weight of the column balances 
the preffure that fupports it; and if we then afcertain the 
velocity of the iffuing water by means of “the quantity dif. 
charged, and compute the head or height neceflary for pro- 
ducing this velocity, and fubtra@' this from the height of 
water above the entry of the main, we fhall find the height 
in the branch precifely equal to their difference. Our rea- 
ders may fee this by.examining the experiments related by 
Gravelande, and {till better by confulting the experiments 
narrated by Boffut, § 558, which are detailed with great 
minutenefs; the refults correfponded accurately with this 
propofition. ‘The experiments indeed were not heights of 
water fupported by this preffure, but water expelled by it 
through the fame orifice. Indeed the truth of the propo- 
fition appears in every way we can confder the motion of 
water. And as it is of the firll importance in the practice 
of condudting water (for reafons which will prefently ap- 
pear), it merits a particular actention. When an inclined 
tube is in train, the accelerating power of the water (or its 
weight diminifhed in the proportion of the length of the 
oblique column to its vertical height, or its weight multi- 


plied by the fraGion =, which exprefles the flope), is in 


equilibrio with the obftru@tions; and therefore it exerts no 
preflure on the pipe but what arifes from its weight alone. 
#\ny part of it would continue to flide down the inclined 
plane with a conftant velocity, though detached from what 
follows it. It therefore derives no prefflure from the head 
of water which impelled it-into the pipe. The fame mutt 
be faid of a horizontal pipe infinitely {mooth, or oppoling 
norefiftance. The water would move in this pipe with the 
full velocity due to the head of water which impels it into 
the entry. Lut when the pipe oppofes an obftruétion, the 
head of water is greater than that which would impel it 
into the pipe with the velocity that’ it atually has in it ; 
and this additional preffure is propagated along the pipe, 
where it is balanced by the a€tual refiftance, and therefore 
excites. a guagua verfum preffure on the pipe. In fhort, 
whatever part of the head of water in the refervoir, or of the 
preflure which impels italong the tube, is not employed in pro- 
ducing velocity, 1s employed in aéting againit. fome obftruc- 
tion, and excites {by the reaGion of this obftruétion ) an equal 
preffure on the tube. The rule therefore is general,, but is 
fubject to fome modifications which deferve our attention. 

In the fmply inclined pipe BC (fig. 4.), the preflure on 
any point S is equal to that of the head AB of water 
which impels the water into the pipe wanting 5 or minus 
that of the head of water which would communicate to it the 
velocity with which it aGtually moves: his we fhall call 
x, and confider it as the weight of a column of water whofe 
length alfo is x. In like manner H may be the column 
AB, which impels the water inte the pipe, and would 
communicate.a certain velocity; and 4 may reprefent the 
column which would communicate the a@ual velocity. We 
have therefore x = H — 4, 

In the pipe HIKL, the preffure at the 
—4—10, =H—s4—I0 
H—/+ PK. 

And in the pipe DEFG, the preffare on E is = AR — 
/— EM, = H — §— EM; and the preffure at F is H 
—A+FN.. | 

We muft carefully diftinguith this preffure on any fquare 
inch of the pipe from the obftruétion or reffRance which 
that inch a€tually exerts, and which js part of the cxufe of 
this preffure. ‘I'he preffure is (by the laws of hydrottatics) 
the fame with that exerted on the water by a fquare inch 
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point I is AH 
; end the preffure at K is 
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of the pifton or forcing head of water. This mu ba- Wal 
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lance the united obftructions of the whole pipe, in as far 
as they are not balanced by the relative weicht of the wa- 
ter in an inclofed pipe. Whatever be the inclination of a 
pipe, and the velocity. of the water in it, there is a certain 
part of this refiftance which may not be balanced by the 
tendency which the water has’ to flide along it, provided 
the pipe be long enough; or if the pipe is too fhort, the 
tendency down the’ pipe may more than balance all the re- 
fiftances that ebtain below. In the firft cafe, this overplus 
muft be balanced by an additional head of water; and in 
the latter cafe the pipe is not in train, and the water 
will accelerate. There is fomethinz in the mechanifm of 
thefe motions which makes a certain length of Pipe necef. 
fary for bringing it into train; a certain portion of the 
furface which aéts in concert in obftruéking the motion, 
We do not completely underftand this circumftance, but 
we can form a pretty diftin& notion of its mode of ac« 
ting. ‘The film of water contiguous to the pipe is with- 
held by the obftrution, but glides alony; the film immedi« 
ately within this is withheld by the outer film, but glides 
through it: and thus all the concentric films glide within 
thofe around them, fomewhat like the fliding tubes of a 
fpy-glafs, when we draw it out by taking hold of the 
end of the innermo%t. ‘Thus the fecond film pafles beyond 
the firft or outermoft, and becomes the outermoft, and rubs 
along the tube. The third does the fame in its turn: and 
thus the central filaments come at laft to the outhde, and alk 
fuftain their greateft poffible obftruGtion. When this is ac- 
complifhed, the pipe is in train. This requires a certain 
length, which we cannot determine by theory. We fee 
however that pipes of greater diameter mutt require a 
greater length, and this in a proportion which is probably 
that of the number of filaments, or the {quare ef the dia- 
meter. Duat found this fuppofition agree well enough 
with his experiments... A pipe of one inch in diameter 
fultained no change of velocity by gradually fhortening it 
till he reduced it to fix feet, and then it cifcharged a little 
more water. AA pipe of two inches diameter gave a fenfible 
augmentation of velocity when fhortened to 25 feet. He 
therefore fays, that the {quare of the diameter in inches, 
multiphed by 72, will exprefs (in inches) the lenyth necef. 
{ary for putting any pipe in train. 

The refittance exerted by a fquare inch of the pipe makes 
but a {mall part of the preffure which the whole refiftances 
occafion to be exerted there before they can be overcome, 


j 
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The refiftance may be reprefented, by 7; when d is the hy- 


draulic depth (4th of the diameter), and s the lencth of a 
column whofe vertical height is one inch, and it is the rela- 
tive weight of a column of water whofe bale is a fquare 
inch, and height isd. For the refiftance of any length s 
of pipe which is in train, is equal to the tendency of the 
water to flide down (being balanced by it); that is, is equal: 
to the weight of this column multiplied by 7: ‘The mags 
nitude of this column is had by multiplying its length by 
its feétion. ‘The jeGtion is the produét of the border 5 or 
circumference, multiplied by the mean depth & or it is bd. 
This, multiplied by the lenoth, is ads; and this multiplied 
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by the flope 7 Is 4d, the relative weight of the columa 


whofe length iss, The relative weight of one inch is there- 
bd : 
fore —-; and this is im equilibrio with the refittance of a 
eee) ; 1 
rinz of the pipe one inch broad. ‘This, when. unfolded, is a 
parallelogram 2. inches in length. . One inch of this there- 
‘ fore 
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fore. is 2) , the relative weight of a column of water having, 
6 s 


d for its height ‘and a {quare inch for its bale. Suppofe the 
pipe four inches in diameter, and the flope = 253, the 
re(iftance is one grain; for an inch of water weighs 253 
grains. : Wie 

This knowledge of the preffure of water in motion is of 
great importance. In the management of rivers.and canals 
it inflruéts us concerning the damages which they producg 
in their beds by tearing up the foil; it informs us of the 
firength which we muft give to the banks: but it is of more 
confeqnence in the management of clofe conduits. By this 
we muft regulate the ftrength of our pipes s by this alfo we 
muft afcertain the quantities of water which may be drawn 
off by lateral branches from any main conduit. 


With refpe& to the firft of thefe objects, where fecurity ” 


is our fole concern, -it is proper to confider the preffure in 
the moft unfavourable circumftances, viz. when the end of 
the main is fhut. This cafe is not. unfrequent. Nay, when 
the water is in motion, its velocity in a conduit feldom ex- 
ceeds a very few feet in afecond. Eight feet per fecond 
requires only one foot of water to produce it. We fhould 
therefore eftimate the ftrain on all conduits by the whole 
height of the refervoir. 

In order to adjuft the ftrength of a pipe to the flrain, we 
may conceive it as confifting of two halt cylinders of infu- 
perable ftrength, joined along the two feams, where the 
ftrength is the fame with the ordinary ftrength of the ma- 
terials of which it is made. ‘The infide preffure tends to 
burfl the pipe by tearing open thefe feams, and each of them 
fuftains half of the ftrain. 
iwo feams is equal to the weight of a column of water whofe 
height is the depth of the feam below the furface of the re- 
fervoir, and whofe bafe is an inch broad and a diameter of 
the pipe in length. This follows from the common principles 
of hydroftatics. eat 

Suppofe the pipe to-be of lead, one foot in diameter and 
100 feet under the furface of the refervoir. Water weighs 
622 pounds per foot, The bafe of our column is therefore 
ith of a foot, and the tendenty to burft the pipe is roo 
* 624 * Ath = °4£°, = 521 pounds nearly, Therefore 
an inch of one feam is ftrained by 260% pounds. A rod of 
lead one inch fquare is pulled afunder by 860 pounds (fee 
Strenctu of Materials, n° 40). Therefore, 1f the thicknefs 
of the feam is = 2-52 inches, or 3d of an inch, it will juft 
withfand this ftrain. But we muft make it much ftonger 
than this, efpecially if the pipe leads from an engine which 
fends the water along it by farts. Belidor and Defaguiliers 
have given tables of the thicknefs and weights of pipes which 
experience has found fufficient for the different materials and 
depths. Defaguiliers fays, that a leaden pipe of 3ths of an 
inch in thicknefs is ftrong enough for a height of 140 feet 
and diameter of 7 inches. Fromm this we may calculate all 
others. Belidor fays,.that a leaden pipe 12 mches diameter 
and 60 feet deep fhould be half an inch thick: but thefe 
things. wilt be more properly computed by means of the hit 
given in n° go of the article Srxeveru of Materials. 

The application which we are moft anxious to make of 
the knowledge of the preffure of moving waters is the deri- 
vation from a main conduit by lateral branches. ‘Phis oc- 
curs very frequently in the diltribution of waters among the 
inhabitants of towns; and it is fo imperfe@tly underftood by 
the greateft' part of thofe who take the name of engmeets, 
that individuals have no fecurity that they fhall get even one_ 
half of the water they bargain and pay for; yet this may 
be as accurately afcertained as any other problem in hydrau- 
lics by means of cur general theorem: ‘The cafe therefore 
merits our particular attentions 
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Tt appears to be determined already, when we have afcer- 
tained the preffures by which the water is impelled into thefe 
lateral pipes, efpecially after we have faid that the experi- 
ments of Boflut on the actual difcharges from a lateral pipe 
fully confirm the theoretical do€trine. But much remains 
to be confidered. We have feen that there-is a vaft diffe- 
rence between the difcharge made through a hole, or even- 


through a fhort pipe, and the difcharge from the far end 


ef a pipe derived from a main conduit. And even when 
this has been afcertained by our new theory, the difcharge, 
thus modified will be found cgnfiderably different from the 
real ftate of things: For when water is flowing along a main 
with a known velocity, and therefore exerting a known 
preffure on the circle which we propofe for the extry of a 
branch, if we infert a branch there water will go along it : 
but this will generally make a confiderable change in the 
motion along the main, and therefore in the preffure which 
is to expel the water. It alfo makes a confiderable change 
in the whole quantity which pafles along the anterior part 
of the main, and a ftill greater change on what moves along 
that part of it which lies beyond the branch: it therefore 
affects the quantity neceflary for the whole fupply, the force 
that 1s required for propelling it, and the quantity delivered 
by other branches.. This part therefore of the manage- 
ment of water.in conduits is of confiderable importance and 
intricacy. We can propofe in this place’ nothing more than. 
a folution of fuch leading queftions as involve the chief cir- 
cumftances, recommending to our readers the perufal of ori- 
ginal works on this fubje&t. M. Boffut’s experiments are! 
fully competent to the eftablifhment of the fundamental prin- 
ciple. ‘Lhe hole through which the lateral difcharges were 
made was but a few teet from the refervoir. ‘Lhe pipe 
was fucceflively lengthened, by which the refiftances were 
increafed, and the velocity diminifhed. But this did not 


affe& the lateral difcharges, except by affefting the pref-” 


fures; and the difcharges from the end of the main were: 
{uppofed to be the fame as when the lateral pipe was not in- 
ferted. Although this was not ftrictly true, the difference 
was infenfible, becaufe the lateral pipe had but about the 
18th part of the area of the main. 

Suppofe that the difcharge from the refervoir remains the” 
fame after the derivation of this branch, then the motion of; 
the water all the way to the infertion of the branch is the 
fame as before ; but, beyond this, the difcharge is diminifh-. 
ed by all that is dilcharged by the branch, with the head-« 
equivalent to the preffure on the fide. The difcharge by’ 
the lower end of the main being diminifhed, the velocity and 
refiftance in it are alfo diminifhed. Therefore tlie difference: 
between and the head employed to overcome the fri€tion 
in- this fecond cafe, would be a necdlefs or inefficient part 
of the whole load at the. entry, which is impoffible ; for eve- 
ry farce produces an effect, or it is deftroyed by fome rea. 
action. The effe& of the forcing head of water is to 
produce the greateft difcharze correfponding to. the ob- 
ftructions 3. and thus the difcharge from the refervoir, or. 
the fupply to thé main, muft be augmented by the-infertion 
of the branch, if the forcing head of water remains the 
fame. A greater portion therefore of the. forcing head was 


employed in producing a greater difcharge at the entry of | 


the main, and the remainder, lefs than x, procuced the pref- 
fure on the fides. ‘Uhis head was the one competent to the. 
obftru@tions refulting from the velocity beyond the infertion 
of the branch ; and this velocity, diminifhed. by the dil- 
charge already made, was léfs then that at the-entry, and 
even than that. of the main without a branch. This.will 
appear more diftinétly by putting the cafe into the form of 
an equation. Therefore let Hx be the height due ta 


the velecity at the entry, of which the cifect obtains only 
hori- 
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‘Water ‘horizontally, The head'x is the only one which aéts on 


works 


the fides of the tube, tending to produce the difcharze by 
the branch, at the fame time that it mut overcome the ob- 
ftructions beyond the branch. If the orifice did not exift 
and if the force producing the velecity on a fhort tube be 
reprefented by 2G, and the feétion of the main by A, 
the fupply at the entry of the main would be A “2G 


_ AH — x; and if the orifice had no influence on the value 


x 
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of x, the difcharge by the orifice would be D 


D being its difcharge by means of the head H, when the 
end of the main is fhut ; for the difcharges are in the fubdu- 
plicate ratio of the heads of water by which they are €X- 


pelled ; and therefore fH: f/x = D:D ‘3 


But we have feen that x mult diminifh; and we know 

that the ob/tru@tions are nearly as the fquare roots of the 

velocities, when thefe do not differ much among themlelves, 

Therefore calling y the preffure or head which balances the 

refiftances of the main without a branch, while x is the head 

neceffary for the main with a branch, we may inftitute this 
x(H—y 


proportion y: H—y=x: Ad ;.and this 4th term 


will exprefs the head producing the velocity in the main 
beyond the branch (as H —y would have done in a main 
without a branch). 


be 4/2 G af RAE 9) and. the difcharge at the end 
y 


This velocity beyond the branch will 


will be A Was Py scltisese 1 If to this we add the 


J ‘ 
difcharge of the branch, the {um will be the whole difcharge, 
and thereforethewholef{upoly. ‘Therefore we have the follow- 


ing equation, A 4/2G /H—y Ley A v6 fF) 


From this we deduce the value of x = 
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of x being fubftituted in the equation of the difcharge 3 of 


This value 


% 
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ges required, and they will differ fo much the more from 
the difcharges calculated according to the fimple theory, as 
the velocity in the main is greater. By the fimple theory, 
we mean the fuppofition that the lateral difcharges are fuch 
as would be produced by the head H — 4, where H is the 
height of the refervoir, and 4 the head due to the aGual 
velocity in the main. 

And thus it appears that the proportion of the difcharge 
by a lateral pipe trom a main that is fhut at the far end, 
and the difcharge from a main that is open, depends not 
only on the preffures, but alfoon the fize of the lateral pipe, 
and its diftance from the refervoir. - When it is large, it 


the branch, which was = D » will give the difchar- 


_ greatly alters the train of the main, under the fame head, 


by altering the difcharge at its extremity, and the velocity 
in it beyond the branch; and if it be near the refervoir, it 
greatly alters the train, becaufe'the diminifhed velocity takes 
place through a greater extent, and there is a greater dimi- 
nution of the refiftances. 

When the branch is taken off at a confiderable diftance 
from the refervoir, the problem becomes more complicated, 
and the head « 1s refolved into two parts; one of which ba- 
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lances the refiftance in the firft part of the main, and the Wi - 


other balances the refiftances beyond the lateral pipe, with ‘Wath 


a velocity diminifhed by the dilcharge from the branch.— 
A branch at the end.of the main produces very little change 
in the train of the pipe. 

When the lateral difcharge is great, the train may be fo 
altered, that the remaining part of the main will net run 


full, and thea the branch will not yield the fame quantity, - 


‘Vhe velocity in a very long horizontal tube may be fo {mall 
(by a fmall head of water and great obftruétions in a very 
long tube) that it will juft run full. An orifice made in its 
upperiide will yield nothing ; and yet a {mall tube inferted 
into it will carry a column almoft as high as the refervoir. 
So that. we cannot judge in all cafes of the preffures by the 
difcharges, and vice ver/a. 

If there be an inclined tube, having a head greater than 
what is competent to the velocity, we may bring it into 
train by an opening on its upper fide near the refervoir. 
This will yield {ome water, and the velocity will diminith 
in the tube till it is in train. If we thould now enlarge 
the hole, it will yield no more water than before. 

And thus we have pointed out the chief circumftances 
which affect thefe lateral difcharges. The difcharges are 
afterwards modified by the conduits in which they are con- 
veyed to their places of deftination. Thefe being generally 
of {mall dimenfions, for the fake of economy, the veloci- 
ty is much diminifhed.. But, at the fame time, it approach- 
es nearer to that which the fame conduit would bring 
dire&tly from the refervoir, becaufe its {mall velocity will 
produce a lefs change in the train of the main conduit. 

We fhould now treat of jets of water, which ftill make 
an ornament in the magnificent pleafure grounds of the 
wealthy. Some of thefe are indeed grand objets, fuch as 
the two at Peterhoff in Ruffia, which {pout about 60 feet 
high a. column of nine inches diameter, which falls azain, 
and fhakes the ground with its blow. Even a fpout of an 
inch or two inches diameter, lancing to the height of 150 
feet, is a gay objet, and greatly enlivens a pleafure-ground; 
efpecially when the changes ts gentle breeze bend the jet 
to one fide. But we have ne room left for treating this 
fubjet, which is of fome nicety ; and muft conclude this ar- 


ticle with a very fhort account of the management of water ~ 


as an active power for impelling machinery. 
Ik, Of Machinery drawn by Water. 


Tis is a very comprehenfive article, including almoft 
every poffible {pectes of mill. It is no Iefs important, and 
it is therefore matter of regret, that we cannot enter into 
the detail which it deferves. The mere defcription of the 
immenfe variety of mills which are in general ufe, would fill 
volumes, and a fcientific defcription of their principles and 
maxims of conftruGtion would almoft form a complete body 
of mechanical {cience. But this is far beyond the limita of 
a Work like ours. Many of thefe machines have been al« 
ready defcribed under their proper names, or under the ar= 
ticles which give an account of their manufactures ; and for 
others we muft refer our readers to the original works, 
where they are defcribed in minute detail. The great aca- 
demical collection Des Arts et Metiers, publifhed at Paris 
in many folio volumes, contains a defcription of the pecu- 
liar machinery of many mills; and the volumes of the En- 
cyclopédie Methodique, which particularly relate to the mecha 
nic arts, already contain many more. All that we can do 
in this place is, to confider the chief circumftancey that are 
common to all water-mills, and from which all muft derive 
their efficacy. Thefe circumftances are to be found in the 
manner of employing water as an a@ting power, and moft of 

them 
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them are comprehended in the conftruction of water-wheels. 
When we have explained the principles and the maxims of 
conftrudtion of a water-wheel, every reader converfant in 
mechanics knows, that the axis of this wheel may be em- 
ployed to tranfmit the force impreffed on it to any f{pecies 
of machinery. Therefore nothing fubfequent to this can 
with propriety be confidered as water-works. 
Water-wheels are of two kinds, diftinguifhed by the man- 
ner in which water is made an impelling power, viz. by its 
weight, or by its impulfe. ‘[his requires a very different 
form and manner of adaptatian ; and this-forms an oftenfible 


‘diftinGtion, fufliciently obvious to give a name to each clafs, 


When water is made to a& by its weight, it is deli- 
vered from the {pout as high on the wheel as poflible, that 
it may continue long to prefs it down: but when it ts made 
to ftrike the wheel, it is delivered as low as poffible, that it 
may have previoufly acquired a great velocity. And thus 
the wheels are faid to be OVERSHOT OF UNDERSHOT, 


Of Overfhot Wi heels. 


Tuts is nothing but a frame of open buckets, fo difpo- 
fed round the rim of a wheel as to receive the water deli- 
vered from a fpout; fo that one fide of the wheel is load- 
ed with water, while the other is empty. The confe- 
quence muft be, that the loaded fide muft defcend. By this 
motion the water runs out of the lower buckets, while the 


“empty buckets of the rifing fide of the wheel come under 


the fpout in their turn, and are filled with water. 

If it were poffible to conftru& the buckets in fuch a man- 
ner as to remain completely filled with water till they come 
to the very bottom of the wheel, the preffure with which 
the water urges the wheel round its axis would be the fame 
as ifthe extremity of the horizontal radius were continually 
loaded with a quantity of water f{ufficient to fill a {quare 
pipe, whofe fe@ion is equal to that of the bucket, and 
whofe length is the diameter of the wheel. For let the 
buckets BD and EF (fig. 5.) be compared together, the- 
arches DB and EF are equal. 
the water contained in the bucket EF, or the preflure with 
which its weight urges the wheel, is the fame as if all this. 
water were hung on that poimt T of the horizontal arm. 
CF, where it is cut by.the vertical or plumb-line BT. This. 
is plain from the moft elementary principles of mechanics. 
Therefore the effe&t of the bucket BD is to that of the 
bucket EF as CT’ to CF or CB. Draw the horizontal 
lines PB44,QD dd. It is plain, that if BD is taken very 
fmall, fo that it may be confidered as a ftraight line, BD : 
BO = CB: BP, and EF: 4d¢d= CF: CT, and EF XCT 
=bdxXCF. Therefore if the prifm of water, whofe verti- 
cal feétion is b ddd, were hung onat F, its force to urge the 


wheel round would be the fame as that of the water lying: 


in the bucket BD. The fame may be faid of every bucket; 
and the effective preffure of the whole ring of water 
A/HKFI, in its natural fituation, is the fame with the 
pillar of water a/4a hung on at F. And the effet of any. 
portion BF of this ring is the fame with that of the corre- 
{ponding portion 6 F /é of the vertical pillar. We do not 
take into account the {mall difference which arifes from the 
depth 8 or Ff, becaufe we may fuppofe the circle de- 
feribed through the centres of gravity of the buckets. And 
in the farther profecution of this fubje€t, we fhall take fimi-~ 
lar liberties, with the view of fimplitying the fubje&, and fa- 
ving time to the reader. 

But fuch a ftate of the wheel is impoffible. The bucket 
at the very top ef the wheel may be completely filled with. 
water; but when it comes into the oblique pofition BD, 
@ part of the water muf run over the outer edge 3, and the 


bucket will only. retain the quantity ZBD/; and if the 
6 
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buckets are formed by partitions directed to the axis of the Water- 


wheel, the whole water muft be run-out by the time that 
they defcend to the level of the axis. To prevent this ma- 
ny contrivances have been adopted. The wheel has been 
{furrounded with a hoop or {weep, conffting of a circular 
board, which comes almeft into conta&t with the rim of the 
wheel, and terminates at H, where the water is allowed to. 
run off. But unlels the work is executed with uncommon 
accuracy, the wheel:made exactly round, and the {weep ex- 
actly fitting it, a great quantity of water efcapes between 
them; and there is a very fenfible obftru@tion to the mo- 


,tion of fuch a wheel, from fomething like friction between 


the water and the fweep. Froft alfo effeGtually flops the 
motion of {uch a wheel. Sweeps have therefore been gene- 
rally laid afide, although there are fituations where they 
might be ufed with good effed. 

Mill wrights have turned their whole attention to the gis 
ving a form to the buckets which fhall enable them to re- 
tain the water along a great portion of the circumference of 
the wheel. It would be endlefs to defcribe all thefe con- 
trivances ; and we {hall therefore content ourfelves with one 
or two of the moft approved. The intelligent reader will 
readily fee that many of the circumftances which concur in 
producing the ultimate effeé& ({uch as the facility with which 


the water is received into the buckets, the place which it is- 


to eccupy during the progrefs of the bucket from the top 
to the bottom of the wheel, the readinefs with which they 
are evacuated, or the chance that the water has of being 
dragged beyond the bottom of the wheel by its adhefion, 
&e. &c.) are fuch as do not admit of precife calculation or 


reafoning about their merits; and that thie or that form can: 


{eldom be evidently demonftrated to ‘be the very belt poffible. 
But, at the fame time, he will {ee the general reafons of pre- 


ference, and his attention will be dire&ted to circumftances- 
which mutt be attended to, in order to havea good bucket-- 


ed wheel. 


Fig. 6. is the outline of a wlieel: having 40 buckets.. 
The ring of board contained between the concentric. circles: 
QDS and PAR, making the ends of the buckets, is called: 


the sHROUDING, In the languaye of the art; and QP is-cal- 
led the depth of fhrouding. ‘The inner circle PAR is cal- 
fed the Sore of the wheel, and ufually confifts. of boards 


~ nailed to ftrong wooden rings of compafs timber of confi-. 
derable feantling, firmly united with. the arms or radii.: 


The ‘partitions, which determine: the form of the buckets, 
confilt of three different planes or boards AB, BC, CD, 
which are varioufly named by different artifts. We have 
heard them named the Srarr or SHoutpsr; the Arm, 
and the Wrest (probably for wrift, on account of a re- 
femblance of the whole line to the human arm) ;. B is alfa 
called the Evzow. Fig. 7. reprefents a {mell portion of 
the iame bucketing on a larger fcale, that the proportions 
of the parts may be more diftin@ly feen. AG, the fole of 
one bucket, is made about 3th more than the denth GH. 
of the fhrouding. The ftart ABis-2 of AI. The plane 
BC is fo inclined'to AB that it would pafs through Hi 3. 
but it is made to terminate in C, in fach a manner that 
FC is $ths.of GH or AL 
HD+-is about $th of LH, 


By this. conftruction, it follows that the area FABC is: 


very nearly equal to DABC; fo that the water which will 
fill the {pace FABC will all be contained in the- bucket 
when it fhall come into fuch a pofition that AD is a hori- 
zontal line; and the line AB will then make an angle of 
nearly 25° with the vertical, or the bucket will be 35° from 
the perpendicular. If the bucket defeend fo much lower 
that one half of the water runs out, the line AB will make 
an angie of 25°, or 24° nearly,. with. the vertical. T here 

fore 


Then CD is: fo placed that. 


works. 
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Water- fore the wheel, filled to the degree now mentioned, will 


works. 
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perfect manner. 


begin to lofe water at about 3th of the diameter from the 
bottom, and half of the water will be difcharged from the 
loweft bucket, about-=),th of the.diameter farther down. 
Thefe fituations ef the difcharging bucket are marked at 
‘T and V in fig. 6. Had a greater proportion-of the buc- 
Ikets been filled with water when they were under the fpout, 
the difcharge would have begun at a greater “height from 
the bottom, end we fhould lofe a greater portion of the whole 
fall of water. The lofs by the prefent conftruétion is lefs 
than ;sth ({uppofing the water to be delivered into the 
wheel at the very top), and may be eftimated at about 
azth;-for the lols is the verfed fine of the angle which 
the radius of the bucket makes with the vertical. The 
verfed fine of 35° is nearly ¢th of the radius (being 0,18085), 
or + 5th of the diameter. It is evident, that if only } of 
this water were fupplied to each bucket as it pafles the 
{pout, it- would have been retained for-10° more of a re- 
volution, and the lofs of fall would have been only about 
xgth. 

Thefe obfervations ferve to fhow, in general, that an ad- 
wantage i$ gained by having the buckets fo capacious that 
the quantity of water which each can receive as it paffes 
the {pout may not nearly fill itr. This may be accomplifh- 
ed by making them of a fufficient length, that is, by ma- 
king the wheel fufficiently broad between the two fhroud- 
ings. Economy. is the only obje&tion to this practice, and 
it is generally very ill placed. When the work to be per- 
formed by the wheel is great, the addition of power gained 
by'a greater breadth will foon compenfate for the additional 
expence. 

The third plane CD is not very frequent; and mill- 
wrights generally content themfelves with continuing the 


' hoard all the way from the elbow B to the outer edge of 


the wheel at H; and AB is generally no more than 4d of 
the depth AI. But CD is a very evident improvement, 
caufing the wheel to retain a very fenfible addition to the 
water. Some indeed make this addition more confiderable, 
by bringing BC more outward, fo as to. mect the. rim of 
the wheel at H, for inftance, and making HD coincide 
with the rim, But this makes the entry of the water fome- 
what more difficult during the very fhort time that the 
opening of the bucket pafles the fpout. ‘To facilitate this 
as much as poflible, the water fhould get a direction from 
the fpout, {uch as will fend it into the buckets in the moft 
This may be obtained by delivering the 
water throughvan aperture that is divided by thin plates of 


- board or metal, placed in the proper pofition, as we have 


reprefented in fig. 6. The form of bucket latt mentioned, 
having the wreft concentric with the rim, is unfavourable 
to the ready admiffion of the water; whereas an oblique 
wreft condu€ts the water which has miffed one bucket into 
the next below. \ 

The mechanical confideration of this fubjeé& alfo fhows 
us, that adeep fhrouding, in order to make a capacious 
bucket, is not a good method: it does not make the buc- 
kets retain’ their water any longer; and it diminithes the 
effeGive fall of water: for the water received at the top of 
the wheel immediately falls to the bottom of the bucket, 
and thus fhortens the fiGitious pillar of water, which we 
fhowed to be the meafure of the effective or ufeful preffure 
on the wheel: and this concurs with our former reafors for 
yecommending as great a breadth of the wheel, and length 
of buckets, as economical confiderations will permit. 

A bucket-wheel has been executed lately by Mr Robert 
Burns, at the cotton mills of Houfton, Burns, and Co. at 
Cartfide in Renfrewfhire, of a conftiv€tion entirely new, 
but founded on a good principle, which is fufceptible of 
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great extenfion. “It is reprefented in fie. 8. 
confifts of a ftlart AB, an arm BC, and a wreft CD, con- 
centric with the rim. But the bucket is alfo divided by a 
partition LM, concentric with the fole and rim, and fo 
placed as to make the inner and outer portions of nearly 
equal capacity. © It is-evident, without any farther reafon- 
ing about it, that this partition will enable the bucket te 
retain its water much longer. When they are filled 4d, 
they retain the whole water at 18° from the bottom; and 
they retain ; at 11°. They do not admit the water quite 
fo freely 2s buckets of the commen conftrution; but by 
means of the contrivance mentioned a little ago for the 
fpout (alfo the invention of Mr Burns, and furnifhed with 
a rack-work, which raifed or depreffed it as the fupply of 
water varied, fo as at all times to employ the whole fall of 
the water), it.is found, that a flow-moving wheel allows 
one-half of the water to get into the inner buckets, efpe- 
cially if the partition do not altogether reach the radius 
drawn through the lip D of the outer bucket. 

This is a very great improvement of the ~bucket-wheel ; 
and when the wheel is made of a liberal breadth, fo that 
the water may be very fhallow in the buckets, it feems to 
carry the performance as far as it can go. Mr Burns made 
the firft trial on'a wheel of 24 feet diameter; and its per- 
formance is manifeftly fuperior to that of the wheel which 
it replaced, and which was a very good one. . It has alfo 
another valuable property: When the fupply of water is 
very fcanty, a proper adjuftment of the apparatus in the 
{pout will direét almoft the whole of the water into the 
outer buckets; which, by placing it at a greater diftance 
from the axis, makes a very fenfible addition to its mecha- 
nical energy. 

We faid that this principle is fufceptible of confiderable 
extenfion ; and it 1s evident that two partitions will increafe 
the effe&t, and that it will increafe with the number of par- 
titions: fo that when the practice now begun, of making 
water-wheels of iron, fhall become general, and therefore 
very thin partitions are ufed, their number may be greatly 
increafed without any inconvenience: and it is obvious, that 
this feries of partitions muft greatly contribute to-the ftiff- 
nefs and general firmnefs of the whole wheel. 

There frequently occurs a difficulty in the making of 
bucket-wheels, when the half-taught mill-wright attempts 
to retain the water a long time in the buckets.. The water 
gets into them with a difficulty which-he cannot account 
for, and fpills all about, even when the buckets are not 
moving away from the fpout. ‘Vhis arifes from the air, 
which muft find its way out to admit the water, but is 
obftru&ted by the entering water, and accafions’a great 
fputtering at the entry. ‘This maybe entirely prevented 
by making the {pout confiderably narrower than the wheel. 
This will leave room at the two. ends:of the buckets for the 
efcape of the air. This-obftrudtion is ;vaftly greater than 
one would imagine; for the water drags along with ita 
great quantity of air, as is evident in the Water-bla/t de« 
{cribed by many authors. 

‘There is ancther and very ferious obftru€tion to the mo- 
tion of an overfhot.or bucketed wheel. When it moves in 
back-water, it is not-only refifted by the water, when it 
moves more flowly than the wheel, which is very frequently 
the cafe, but it lifts-a great deal in the rifing buckets. In 
fome particular ftates of back-water, the defcending buc- 
ket fills itfelf completely with water; and, in-other cafes, 
Ht, contains-a very confiderable .quantity, and air-of com- 
mon denlity ; while in fome rarer cafes it.contains lefs wa- 
ter, with air in a condenfed ftate...In the firlt cafe, the 
rifing bucket muft come up filled with-water, which it can- 

not drop till its mouth get.out of the water. In the fe- 
; cond 
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sre eond cafe, part. of the water goes out before this; but the an inverted chain:pump. Initead of employing a chains Waters 
rks. air rarefies, and therefore there is ftill {ome water dragged or pump of the heft conftru@tion, ABCDEA (fig. 9.) to works, 


lifted up by the wheel, by {uétion as it is ufually called. In the 
laft cafe there is no fuch back load on the rifing fide of the 
wheel, but (which is as detrimental to its performance) the 
defcending ‘fide is employed in condenfing air; and althouzh 
this air aids the afcent of the rifing fide, it does not aid it 


-fo much as it impedes the defcending fide, being (by the 


form of the bucket) nearer to the vertical line drawn thro’ 
the axis. 

All this may be completely prevented by a few holes 
made in the flurt of each bucket. Air being at leaft 800 
times rarer than water, will efeape through a hole almoft 
30 times fafter with the fame preflure. Very moderate 
holes will therefore {uffice for this purpofe: and the {mall 
quantity of water which thefe holes difcharge during the 
defcent of the buckets, produces a lofs which is altogether 
infignificant. The water which runs out of one runs into 
another, fo that there is only the lofs of one bucket. We 
have feen a wheel of only 14 feet diameter working in near- 
ly three feet of back-water. It laboured prodigioufly, and 
brought up a great load of water, which fell from it in a- 
brupt dafhes, which rendered the. motion very hobbling. 
When three holes of an inch diameter were made in each 
bucket (12 feet long), the wheel laboured no more, there was 
no more plunging of water from its rifing fide, and its 


~ power on the machinery was increafed more than 3th. 


Thefe praétical obfervations may contain information that 
is new even to feveral experienced mill-wrights. ‘To per- 
fons lefs informed they cannot fail ef being ufeful. We 
now proceed to confider the aétion of water thus lying in 
the buckets of a wheel; and to afcertain its energy as it 
may be modified by different circumftances of fall, velo- 
city, &c. 

With refne& to variations in the fall, there can be little 
room for difcuffion, Since the active preflure is meafured by 
the pillar of water reaching from the horizontal plane where 
it is delivered on the wheel, to the horizontal plane where 
it is {pilled by the wheel, it is evident that it muft be pro- 
portional to this pillar, and therefore we mutt deliver it 
as high and retain it as long as poflible. 

‘This maxim obliges us, in the firft place, to ufe a wheel 
whofe diameter is equal to the whole fall. We fhall not 
gain any thing by employing a larger wheel; for although 
we fhould gain by ufing only that part of the cireumference 
where the weight will a€t more perpendicularly to the ra- 
dius, we fhall lofe more by the neceflity of difcharging the 
water at a greater height from the bottom: For we mutt 
fuppofe the buckets of both the wheels equally well-con- 
ftruéted ; in which cafe, the heights above the bottom, 
where they will difcharge the water, will increafe in the 
proportion of the diameter of the wheel. Now, that we 
jhall lofe more by this than we gain by a more direét ap- 
plication of the weight, is plain, without any further rea- 
foning, by taking the extreme cafe, and fuppofing our 
wheel enlarged to fuch a fize, that the ufelefs part below is 
equal to our whole fall. In this cafe the water will be 
fpilled from the buckets as foon as it is delivered into them. 
All intermediate cafes, therefore, partake of the imperfec- 
tion of this. 

When our fall is exceedingly great, a wheel of an equal 
diameter becomes enormoufly big and expenfive, and is of 
itfelf an unmanageable load. We have feen wheels of 58 
feet diameter, however, which worked extremely well ; but 
they are of very difficult conftruétion, and extremely apt 
to warp.and go out. of fhape by their weight. In cafes 
hike this, where we are unwilling, to lofe any part of the 
force of a {mall ftream, the beft form ef a bucket-wheel is 
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raile water through the upright pipe CB, by means of a 
force applied to the upper wheel A, let the water. be des 
livered from a {pout F, into the upper part of the pipe BC, 
and it will prefs down the pluzs in the lower and narrower. 
bored part of it with the full weight of the column, and 
efcape at the dead level of C. This weight will urge round 
the wheel A without any defalcation: and this is the moft 
powerful manner that any fall of water whatever can be aps 
plied, and exceeds the moft perfe& overfhot wheel. But 
though it excels all chains of buckets in economy and in | 
effet, it has all the other imperfeGtions of this kind of ma- 
chinery. ‘Though the chain of plugs be of great ftrength, 
it has fo much motion in its joints that it needs frequent re- 
pairs; and when it breaks, it is generally in the neighbour- 
hood of A, on the loaded fide, and all comes down with a 
great crafh. There is alfo a lofs of power by the immer- 
fion of fo many plugs and chains in the water ; for there 
can be no doubt but that if the plugs were big enough 
and light enough, they would buoy and even draw up the 
plugs in the narrow part at C. ‘They muft therefore dimi- 
nifh, ia all other cafes, the force with which this plug is 
preffled down. 

The. velocity of an overfhot wheel is a matter of very 
great nicety ; and authors, both fpeculative and practical, 
have entertained different, nay oppefite, opinions on the 
fubje&. Mr Beledor, whom the engineers of Europe have 
long been accuftomed to regard as facred authority, main- 
tains, that there is a certain velocity related to that ob- 
tainable by the whole fall, which will procure to an over- 
fhot wheel the greateft performance. Defaguilliers, Smea- 
ton, Lambert, Des Parcieux, and others, maintain, that 
there is no fuch relation, and that the performance of an 
overfhot-wheel will be the greater, as it moves more flowly 
by an increafe of its load of work. Beledor maintains, 
that the a€tive power of water lying ina bucket-wheel of 
any diameter is équal to that of the impulfe of the fame 
water on the floats of an underfhot wheel, when the water 
iflues from a fluice in the bottom of the dam. The other 
writers whom we have named aflert; that the energy of 
an underfhot-wheel is but one-half of that of an overfhot, 
actuated by the fame quantity of water falling from the 
fame height. 

To a manufaéturing country like ours, which derives 
aftonifhing fuperiority, by which it more than compenfates 
for the impediments of heavy taxes and luxurious living 
chiefly from its machinery, in which it leaves all Europe far 
behind, the decifion of this queftion, in fuch a manner as 
fhall leave no doubt or mifconception in the mind even of 
an unlettered artift, muft be confidered as a material fervice; 
and we think that this is eafily attainable. 

When any machine moves uniformly, the accelerating 
force or preffure a€tually exerted on the impelled point of 
the machine is in equilibrio with all the refiftances which 
are exerted at the working point with thofe arifing from 
frigtion, and thofe that are excited in different parts 
of the machine by their mutual a@tions. This is an 
inconteftable truth; and though little attended to by the 
mechanicians, is the foundation of all pra€tical knowledge - 
of machines. Therefore, when an overfhot-wheel ‘moves 
uniformly, with any velocity whatever, the water is ating: 
with its whole weight: for gravity would accelerate its de- 
fcent, if not completely balanced by fome reaétion ; and in 
this balance gravity and the reacting part of the. machine 
exert equal and oppofite preflures, and thus produce the 
uniform motion of the machine. We are thus particular 


enthis' point, becaufe we ebferve mechanicians of the firk 


5. name 
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name employing a mode of reafoning on the queftion now 
before us which is fpecious, and appears to prove the con- 
clofion which they draw; but is neverthelefs contrary to 
tre mechanical principles. . They affert, that the flower 
a heavy body is defcending (fuppofe in a fcale fufpended 


. from an axis in peritrochea), the more does it prefs on the 


{cale, and the more does it urye the machine round: and 
therefore the flower an overfhot.wheel turns, the greater is 
the force with which the water urges it round, and the 
more woik will be done. It is very true that the machine 
is more forcibly impelled, and that more work is done: but 
this is not becavfe a pound of water preffes more ftrongly, 
but becaufe there is more water prefling on the wheel ; for 
the fpout fupplies at the fame rate, and each bucket re- 
ceives more water as it pafles by it. 

Let us therefore examine this queftion by the unqueftion- 
able principles of mechanics. 

Let the overfhot-wheel Af H (fig. 5.) receive the wa- 
ter. from a fpout et the very top of the wheels and, in or. 
der that the wheel may not be retarded by dragging into 
motion the water fimply laid into the uppermoft bucket at 
A, let it be received at B, with the velocity (direfied in a 
tangent to the wheel) acquired by the head of water AP, 
This velocity, therefore, mutt be equal to that of the 1m 
of the wheel. Let this be v, or let the wheel. and the 
water move over v inches ina fecond. Let the buckets 
be of fuch dimenfions, that all the water which each receives 
as it pafles the fpout is retained till it comes to the pofi- 
tion R, where it is difcharged at once. It is plein that, 
in place of the feparate quantities of water lying in each 
bucket, we may fubititute a continued ring of water, equal 
to their fum, and uniformly diftributed in the {pace BER» fg. 
This con‘titutes a ring of uniform thicknefs. Let the area 
of its crofs fection £B or Ff be called 2, We have al- 


ready demonttrated, that the mechanical energy with which 


this water on the circumference of the wheel urges it round, 
is the fame with what would be exerted by the pillar dr rb 
preffing on Ff, or acting by the lever CF. ~ The weight 
of this pillar may be expreffed by a Xbr, ora X PS; and 
if we call the radius CF of the wheel R, the momentum 
er mechanical energy of this weight will be reprefented by 
aXPs XR. 

Now, let us fuppofe that this wheel is crib to raife 

a weight W, which ts fufpended by a aoee wound round 
the axis of the wheel. Let r be the -radius of this axle. 
Vhen W Xr is the. momentum of the work. Let the 
weight rife with the velocity « when the rim of ‘the wheel 
turns with the*velocity v, that is, let it rife w inches in a 
fecond. 

Since a perfe&t equilibrium obtains between the power 
and the work when the motion is uniform, we muft have 
Wxr=aXPSXR. But it is evident that Ri:r=v:u, 
‘Therefore W Xu =aXvX PS. 

Now: the performance of the machine is undoubtedly 
meafured by the weight and the height to which it is rai- 
fed in a fecond, or by- W xu. Therefore the machine is 
in its beft poffible ftate when 2 X v X PS is‘a maximum. 
But it is plain that a Xv is an invariable quantity ; for it 
is the cubic inches of water which the {pout fupplies in a 
fecond. If.the wheel moves faft, little water hes in each 
bucket, and a is {mall. When w is f{mall, «is great, for 
the oppofite reafon; but 4 Xv remains the fame. There- 
fore we muft make PS a maximum, that is, we mutt de- 
liver the water as high up as poffible.. But this diminifhes 
AP, and this diminifhes the velocity of the wheel: and as 
this has no limit, the propofition is demonftrated ; and an 
overfhot-wheel does the more work as it moves floweft. 

Convincing as this difcuffion muft be to any mechanician, 
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we are anxious to imprefs the fame maxim on the minds Wates 
of praétical men, unaccuftomed to mathematical reafoning Worl 
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of any kind. We therefore beg indulgence for adding a 
popular view of the queftion, which requires no fuch favel- 
tigation. 

We may reafon in this way: Suppofe a wheel having 30 
buckets, and that fix cubic feet of water are delivered in a 
fecond on the top of the wheel, and difcharged without 
any lofs by the way at acertain height from the bottom 
of the wheel. Let this be the cafe, whatever is the rate 
of the wheel’s motion ; the buckets being of a fufficient cae 
pacity to hold all the water which falls into them. Leet 
this wheel be employed to raife a weight of any kind, fup- 
pofe water ia a chain of 30 buckets, to the fame height, 
and with the fame velocity. Suppofe, farther, that when 
the load on the rifing fide of the machine is one-half of that 
on the wheel, the wheel makes four times in a minute, or 
one turn in 15 feconds. During this time 90 cubic feet 
of water have flowed into the 30 buckets, and each has 
received three cubic feet. Then each of the rifing buckets 
contains 14 feet; and 45 cubic feet are delivered into the 
upper ciftern during one turn of the wheel, and 180 cubic 
feet in one minute. 

Now, iuppofe the machine fo loaded, by making the ri- 
fing buckets more capacious, that it makes only two turns 
in a minute, or one turn in 30 fecondg, Then each de- 
{cending bucket muft contain fix cubic feet of water. If 
each bucket of the rifing fide contained three cubic feet, 
the motion of the machine would be the fame as_ before. 
This is a point which no mechanician will controvert. 
When two pounds are fufpended to one end of a firing 
which pafles over a pulley, and one pound to the other end, 
the defcent of the two pound will be the fame with that 
of a four pounds weight, which is employed in the fame 
manner to draw: up two pounds. Our machine would 
therefore continue to make four-turns in the minute, and 
would deliver 90 cubic feet during each turn, and 360 in 
a minute. But, by fuppofition, it is making bat two turns 
in a minute; this mutt proceed froma greater load than 
three cubic feet of water in each rifing bucket. ‘I'he ma- 
chine mut therefore be raifing more than go feet of watey 


during one turn of the wheel, and more than 180 in the 


minute. 

Thus it appears, that if the machine is turning twice ag 
flow as before, there is more than twice the former quantity in 
the rifing’ buckets, and more will be raifed in a minute by 
the fame expenditure of power: In like manner, if the mas 
chine go three times as flow, there muft be more than three 
times the former quantity of water in the tiling buckets, 
and more work will be done. 

But we may go farther, and affert, that the more we 
retard the machine, by loading it with more work of a 
fimilar kind, the greater will be its performance. This 
does not immediately ,appear from the prefent difcuffion : 
But let us: call the firft quantity of water in the rifing buc- 
ket A; the water raifed. by four turns in a minute will 
be 4X 30X A, = 120A, The quantity in this bucket, 
when the machine goes twice as flow, has been fhown to be 
greater than 2A (call it 2 A-+ x); the water raifed by 
two turns in a minute will be 2X 30X2A+x=120A 
+ 60x. Now, let the machine go four times as flow, ma- 
king but one turn in a minute, the rifing bucket muft 
now contain more than twice 2 A+, or more than 4A 
+263 call ita A+2x+y. The work done by one 
turn in a minute will now be 30 x 4A -axty= 120A 
+ Co +309. | 

By fuch an induétion of the work, done with any rates 
of motion we choofe, it is evident that the performance of 
I the 


manent uniform motion. 


this the machine accelerates no more. 
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work, or that it does the more work the flower it goes. 
We have fuppofed the'machine to be in its ftate of per- 
If we confider it only in the be- 
ginning of its motion, the refult is fill more in favour of 
flow motion: For, at the firft a€tion of the moving power, 
the inertia of the machine itfelf confumes part of it, and it 
‘acquires its permanent {peed by degrees ; during which, the 
refiftances arifing from the work, friction, &c. increafe, till 
they exaétly balance the preffure of the water; and after 
Now the greater 
the power and the refiftance arifing from the work are, in 
‘proportion to the inertia of the machine, the fooner will all 


‘arrive at its ftate of permanent velocity. 


There is another circumftance which impairs the perfor- 
mance of an overfhot-wheel moving with a great velocity, 
wiz. the effefts-of the centrifugal force on the water in the 
‘buckets. Our mill-wrights know well enough, that too 
great velocity will throw the water out of the buckets; but 
few, if any, know exaétly the diminution of power produ- 
ced by this caufe. The following very ‘fimple conflru@tion 
will determine this: Let AOB (fig. 10.) be an overfhot 
wheel, of which AB is the upright diameter, and C is the 
centre. Make CF ‘the length of a ‘pendulum,’ which will 
amake two vibrations during one turn of the wheel. Draw 
FE to the elbow of any of the buckets. ‘Che water in this 
bucket, inftead of having its furface horizontal, as NO, 
will have it in the direétion n O' perpendicular to FE very 
nearly. 

For the time of falling along half of FC is to that of 
two vibrations of this pendulum, or to the time of a revo- 
lution of the wheel as the radius of a.circle is to its cir- 
cumference: and it is well known, that the time of moving 
along half of AC, by the uniform ation of the’ centrifugal 
force, is to that-of a revolution ‘as the radius of a circle to 
its circumference. There‘ore the time of deferibing = of 
AC by the centrifugal force, is equal to the time of deferi- 
bing + of FC by gravity. Thefe fpaces, being fimilarly 
defcribed in equal times, are proportional to the accelera- 
ting forces. Therefore + FC : } AC, or FC: AC = era- 
vity : centrifugal force. Complete the parallelogram FCEK. 
A particle at FE. is urged by its weight in the direétion 
KE, with a force which may be expreifed by FC or KE; 
and it is urged by the centrifugal force in the direction 
CE, with. a force = AC or CE. By their combined ac- 
tion it is urged in the dire€tion FE. ‘Therefore, as the 
furface of ftanding water is always at right angles to the 
action of gravity, that is, to the plum-lire, fo the furface 
of the water in the revolving bucket 1s perpendicular to the 
action of the combined force FE. 

Let NEO'be the pofition of the bucket, which juft holds 
all the water which it received as it pafled the {pout when 
not affe€ted by the centrifugal force; and let NDO be its 
pofition when it would be empty. J.et the vertical lines 
through D and E cut the circle defcribed round C with 
the radius CF in’ the points Hand 1. Draw HC, IC, 
cutting the circle AOB in Land M. Make the arch d's 
equal to AL, and the arch ¢« equal to AM: Then C? 
and C« will be the pofitions of the bucket on the revolving 
wheel, correfponding to CDO and: CEO on the wheel at 
reft. Water will begin to run out at «and it’ will be all 
gone at J.~-'The demonftration is‘ evident. 

The force which now’ urges the ‘wheel is full the weight 
really in the buckets: For though the water is urged in the 
direGion and with the force FE, one of its corftituents, 
CE, has no tendency to impel the wheel; and KE is the 
only impelling force. 
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ter- the machine increafes with every diminution of its velocity 
rks. that ig produced by the mere addition of a fimilar load of 
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It is but of late years that mills have been conftru@ed Water. 
or attended to with that accuracy and {cientifie ficill which works, 


are neceilary for deducing confidential conclufions from any — 


« experiments that can be made with them; and it is there. 


fore no matter of wonder that the opinions of mill-wrights 
have been fo different on this fubjeét. There is a natural 
wifh to fee a machine moving brifkly ; it has the appear- 
ance of attivity: but a very flow motion always looks as if 
the machine were overloaded. For this reafon mill-wrights 
have always yielded flowly, and with fome reluctance, to 
the repeated advices of the mathematicians: but they have 
yielded ; and we fee them adopting maxims of con{truétion 
more agreeable to found theory; making their wheels of 
great breadth, and loading them with a great deal of work. 
Mr Euler fays,;'that the performance of the beft mill can- 
not exceed that of the worft above +th: but we have feen 
‘a ftream of water completely expended: in driving a {mall 
flax mill, which now drives a cotton mill of 4000 {pindles, 
with all its carding, roving, and drawing machinery, be- 
fides the lathes and other engines of the {mith and carpen- 
ters workfhops, exerting a torce not lefs than ten times 
what fufficed for the flax-mill. 

The above’ difcuffion only demonftrates in general the 
advantage of {low motion; but does not point cut in any de- 
gree the relation between the rate of motion and the work 


performed, nor even the principles on which it_depends. 


Yet this is a fubje€t fit for a mathematical inveftigation; and 
we would profecute it in this place, if it were neceflary for 
the improvement of praétical mechanics. But we have feen 
that there is not, in the nature of things, a maximum of 
performance attached to any particular rate of motion which 
{hould therefore be preferred. 
this difcuffion of-mere fpeculative curiefity. It is very in- 
tricate: For we muft not now exprefs the preffure on the 
wheel by a conflant pillar ot water incumbent on the extre- 
mity of the horizontal arm, as we did before when we fup- 
pofed the buckets completely filled; nor by a {maller con- 


fiant pillar, correfponding to a {maller but equal quantity ly- 


ing in every bucket. ‘Each different velocity puts a different 
quantity of water into the bucket’ as it paffes the fpout ; and - 
this occafions a difference in the place where the difcharge 
is begun and completed. ‘I'his circumftance is {ome obftacle 
to the advantages of very flow motions, becaufe it brimfrs on 
the difcharge fooner. All this may indeed be expréfled by 
a fimple equation of eafy management ; but the whole pro- 
cefs of the'mechanical difcuffion is both intyiate and te- 
dious, and the refults are fo much diverfified by the forms 
of the buckets, that they do not afford afy rule of fufh- 
cient generality to,reward ourtrouble. ‘The curious reader 
may fee a very full inveftigation of this fubje&t in two dif. 
fertations by Elvius in. the Swedifh ‘Tranfaétions, and in 
the Hydrodynamique of Profeffor Karftner of Gottingen; who 
has abridged thefe Differtations of Elvius, and confiderably — 
improved the whole inveftigation, and has added fome ‘com- 
parifons of his deduétions with the a€tual performance of 
fome great works. ‘Thefe comparifons, however, are not 
very fatisfaGtory. There is alfo a valuable paper on this 
fubje&t by Mr Lambert, in the Memoirs of the Acade- 
my of Berlin for the year 1775. From thefe differtations, 
and from the Hydrodynamique of the Abbé Boffut, the reader 
will get all that theory can teach of the relation between 
the preflures of the power and work on the machine and 
the rates of its motion.» ‘The praétical reader may. reft with 
confidence on the fimple demonftration’ we have given, that 
the performance is improved by diminifhing the velocity. 
All we have to do, therefore, is to load the machine, 
and thus to diminith its fpeed, unlefs other phyfical circum- 
{tances throw obftaeles in the way: but there are fuch ob- 
5X2 ftacles, 


For. this reafon we omit | 
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Water 
works, 


, and produced anew in every ftroke. 
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flacles. In all machines there are little inequalities of ac- 
tion that are unavoidable. In the aétion of a wheel and 
pinion, though made with the utmoft judgment and care, 
there are fuch inequalities, ‘Thefe increafe by the changes 
of form occafioned by the wearing of the machine—much 
greater irregularities arife from the fubfultory motions of 
cranks, ftampers, and other parts which move unequally or 
reciprocally. A machine may be fo loaded as jut to be 


in equilibrio with its work, in the favourable pofition of its _ 


parts. When this changes into one lefs favourable, the ma- 
chine may ftop; if not, it at leaft ftaggers, hobbles, or 
works unequally. The rubbing parts bear long on each 
other, with enormous preflures, and cut deep, and increafe 
friGion. Such flow motions muft therefore be avoided. 
A little more velocity enables the machine to get over thofe 
ancreafed refiftances by its inertia, or the great quantity of 
motion inherent in it. Great machines poflefs this advan- 
tage in a fuperior degree, and will therefore work fteadily 
with a {maller velocity. Thefe circumftancesare hardly fu- 
{ceptible ef mathematical difcuffion, and our beft reliance is 
on well dire&ted experience. 

For this purpofe, the reader will do well to perufe with 
eare the excellent paper by Mr Smeaton in the Philofophi- 
cal Tranfaétions for 1759. his differtation contains a 
numerous lift of experiments, moft judicioufly contrived by 
him, and executed with the accuracy and attention, to the 
moft important circumftances, which is to be obferved in all 
that gentleman’s performances. 

It is true, thefe experiments were made with {mall mo- 
dels; and we muft not, without great caution, transfer the 
refults of fuch experiments to large works. But we may 
fafely transfer the Jaws of variation which refult from a va- 
riation of circumftances, although we muft not adopt the 
abfolute quantities of the variations themfelves. Mr Smea- 
ten was fully aware of the limitations to which conclutions 
drawn from experiments on models are fubjeét, and has made 
the applications with his ufual fagacity. 

His general inference is, that, in {maller works, the rim 
of the overfhot-wheel fhould not havea greater velocity than 
three feet in a fecond ; but that larger mills may be allowed 
a greater velocity than this. When every thing is execu- 
ted in the beft manner, he fays that the work performed 
will amount to fully two-thirds of the power expended ; that 
is, that three cubic feet of water defcending from any 
height will raife twe to the fame height. See fome farther 
account of this differtation under the-word MEcHanics, 
fect. 5. 1 

It 3 not very eafy to compare thefe dedutions with ob- 
fervations on large works; becaufe there are few cafes where 
we have good meafures of the refiftances oppofed by the 
work performed by the machine. Mills employed for 
pumping water afford the beft opportunities. But the in- 
ertia of their working gear diminifhes their ufeful perform- 
ance very fenfibly ; becaufe their great beams, pump-rods, 
&c. have'a reciprocating motion, -which muft be deftroyed, 
Wee have examined 
fome machines of this kind which are efteemed good ones ; 
and we find few of them whofe performance exceeds one 
half of the power expended. 

By comparing other mills with thefe, we get the beft in+ 
formation of their refiftances. ‘The comparifon with mills 
worked by Watt and Boulton’s fteam-engines is: perhaps a. 
better meafure of the refiftances oppofed by different kinds, 
of work, becaufe their power is very diftin@ly known. We: 
have heen informed by one of the moft: eminent:engineers,. 
that a ton and half of water pér minute. falling one foot will 
grind and drefs one bufhel of wheat per hour. ‘This is equie. 
valent to-9 tons falling 10 feet.. 
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If an overfhot-wheel oppofed no refiftance, ‘and only one Water 
bucket were filled, the wheel would acquire the velocity WON 
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due to a fall through the whole height. But when it is in 

this ftate of accelerated motion, if another bucket of water 

is delivered into it, its motion muit be checked at the firf, 

by the neceflity of dragging forward this water. If the 

buckets fill in fucceffion as they pafs the {pout, the velocity 

acquired by an unrefifting wheel is but half of that which one 

bucket would give. In all cafes, therefore, the velocity ig 

diminifhed by the inertia of the entering water when it is 

fimply laid into the upper buckets, The performance will: 
therefore be improved by delivering the water on the wheel 

with that velocity with which the wheel is really moving, 

And as we cannot give the direGtion of a tangent to the 

wheel, the velocity with which it is delivered on the wheel 

muft be fo much greater than the intended velocity of the 
rim, that it fhall be precifely equal to it when it is eftima- 

ted in the direction of the tangent. Three or four inches 

of fall are fufficient for this purpofe ; and it fhould never be 

neglected, for it has avery fenfible influence on the perform- 

ance. Bur it is.highly improper to give it more than this, 
with the view of impelling the wheel by its froke. For 

even although it were proper to employ part of the fall in 

this way (which we fhall prefently fee to be very impro- 

per), we cannot procurethis impulle ; becaufe the water falls 

among other water, or it ftrikes the boards of the wheel. 
ah juch obliquity that ic cannot produce any fenfible ef. 
fet. 

It is a much debated queftion among mill-wrights, Whe- 
ther the diameter of the wheel fhould be fuch as that the wa- 
ter will be delivered at the top of the wheel? or larger, fo- 
that the water is receiyed at fome diftance from the top, 
where 1¢, will a€t more perpendicularly to the arm? We aps 
prehend that the obfervations formerly made will decide in 
favour of the firft praétice. The {pace below, where the 
water is difcharged from the wheel, being proportional to 
the diameter of the wheel, there is an undoubted lofs of fall 
attending a large wheel; and this is not cémpenfated by de- 
livering the water at a greater diftance frem the perpendi- 
cular. We fhould therefore recommend the ule of the 
whole defcending fide, and make the diameter of the wheel 
no greater than the fall, till it is fo much reduced that 
the centrifugal force begins to produce a fenfible effed, 
Since the rim can hardly have a {maller velocity than three 
feet per fecond, it is evident that .a {mall wheel muft revolve 
more rapidly. ‘I’his made it proper to infert the determi- 
nation that we have given, of the lofs of power produced by 
the centrifugal force. But even with this in view, we {hould 
employ much {fmaller. wheels.than are generally done on 
{mall falls, Indeed the lofs of water at the bottom may be- 
diminifhed, by nicely fitting the arch which furrounds the 
wheel, fo as not to allow the water to efcape by. the fides or 
bottom. While this improvement. remains in. good. order, 
and the wheel entire, it produces a-very fenfible effe; but . 
the paflage widens continually by the wearing of the wheel. 
Abit of f{tick. or ftone falling in about the wheel-tears of 
part. of the fhrouding or bucket, and frofty weather fre~ 
quently binds all faft. It therefore feldom anfwers expec. 
tations. We have nothing to.add.on this cafe to.what we- 
have already extracted from Mr Smeaton’s Diflertation on 
the Subject of Breaft or half Overfhot Wheels. 

There is.another form of wheel:by which water is made 
to.act_on a machine by its weight, which merits confidera- 
tion. . This.is known in this-country by:the.name of :Bar- 
éer’s mill,.and. has been defcribed: by Defaguilliers, vol. ii. p, . 
460. It confifts of an upright pipe or trunk. AB (fig. 11.),. 
communicating with two. horizontal branches BC, Boy 
which have a hole Cc near their ends, opening in oppofite 
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to be poured in at the top from the fpout F, it will run 
out bythe holes C and ¢ with the velocity correfponding to 
the. depth. of thefe holes under the furface. The confe- 
quence of this muft be, that the arms will be preffed back- 
wards; for there is no folid furface at the hole C, on 
which the lateral preffure of the water can be exerted, while 
it aCis with its full foree on the oppofte fide of the arm. 
This unbalanced preflure is equal to the weight of a column 
having the orifice for its bafe, and twice the depth under the 
furface of the water in the trunk for its height. This mea- 
fure of the height may feem odd, becaufe if the orifice were 
fhut, the preffure on it is the weight of a column reaching 
from the fixface. But when it is open, the water iffues 


-with nearly the velocity acquired by falling from the fur- 


face, and the quantity of motion produced is that of a co- 
lumn of twice this length, moving with this velocity. This 
is actually produced by the preilure of the fluid, and mutt 
therefore be accompanied by an equal reaction. 

Now fuppofe this apparatus fet on the pivot E, and to 
have a fpindle AD above the trunk, furnifhed with a cy- 
lindrical bobbin D, having a rope wound round it, and paf. 
fing over a pulley G. A weight W may be fufpended 
there, which may balance this. backward preffure. If the 
weight be too {mall for this purpofe, the retrograde motion 
of the arms will wind up the cord, and raife the weight; and 
thus we obtain an ating machine, employing the preffure 
ef the water, and applicable to any purpofe. A runner 
millfione may be put on the top of the fpincle; and we 
fhould then produce a flour mill of the utmoft fimplicity, 
having neither wheel nor pinion, and {ubje& to hardly any 
wear. It is fomewhat-furprifing, that although this was 
invented at the beginning of this century, and appears to 
have fuch advantage in point of fimplicity, it has not come 
into ule. So little has Dr Defaguilliers’s account been at- 
tended to (although it is mentioned by him as an excellent 
machine, and as highly inftruGive to the hydrauliit), that 
the fame invention was again brought forward by a Ger- 
man profeffor (Segner) as his own, and has been honoured 
by a feries of elaborate difquifitions concerning its theory 
and performance by Euler and by John Bernoulli. Eu- 
ler’s Differtations are to be found in the Memoirs of the 
Academy of Berlin, 1751, &c. and in the Now. Comment. 
Petropol. tom. vi. Bernoulli’s are at the end of his Hy- 
draulics. Both thefe authors agree in faying, that this ma- 
chine excels all other methods of employing the force of 
water. Simple as it appears, its true theory, and the beft 
form of conftru@tion, are moft abftrufe and delicate fubje&s ; 
and it is not eafy to give fuch an account of its principles 
as will be underftood by. an ordinary reader. 

We fee, in general, that the machine muft prefs back- 
wards; and little inveftigation fuffices for underftanding 
the intenfity of this preflure, when the machine is at reft. 
But when it is allowed to run backwards, withdrawing it- 
felf from the preffure, the intenfity- of it is diminifhed ; and 
if no other circumftances intervened, it might not be diff- 
cult to fay what particular preflure correfponded to any rate 
of motion. Accordingly, Defaguilliers, prefuming on the 
fimplicity of the machine, affirms the preflure te be the 
weight of a column, which would produce a velocity of ef- 
flux equal to the difference of the velocity of the fluid and 
of the machine ; and hence he deduces, that. its performance 
will be the greateft poffible, when its retrograde velocity is 
one-third of the velocity acquired by falling from the fur- 
face, in which cafe, it will raife .°,ths of the water expended. 
to the fame height, which is double of the performance of a 
mill aéted on by the impulfe of water. 


But this is a very imperfect account .of the operation. 


gogo | 


paver- directions, at right angles to their lengths. Suppofe water 
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When the machine (conftruéted exaétly as we have deferi- 
bed) moves round, the water which iffues defcends in the 
vertical trunk, and then, moving along the horizontal arms, 
partakes of this circular motion, This excites a centrifugal 
force, which is exerted againft the ends of the arms by the 
intervention of the fluid. The whole fluid is fubjeé&ed to 
this preffure (inereafing for every feétion acrofs the arm in 
the proportion of ite diftance fromthe axis), and every par- 
ticle is preffed with the accumulated’ centritugal forces of 
all the feGtions that are nearer to the axis. Every. fection 
therefore fuftains an atual preffure proportional to the 
{quare of its diftanee from the axis. This increafes the ve- 
locity of efflux, and this increafes the velocity of revolution; 
and this mutual co-operation would {eem to terminate in an 
infinite velocity of both motions. But, on the other hand, 
this circular motion muft be given anew to every particle of 
water as it enters the horizontal arm. ‘This can be done 
only by the motion already in the arm, and at its expence. 
Thus there muft be a velocity which cannot be overpaffed 
even by an unloaded machine. But it is alfo plain, that by 
making the horizontal arm very capacious, the motion of 
the water from the axis to the jet may be made very flow, 
and much of this diminution of circular motion prevented. 
Accordingly, Euler has recommended a form by which this 
is done in the moft eminent degree. His machine confifts 
ef a hollow conoidal ring, of which fig. 12. is a feGion, 
The part AH 4a isa fort of funnel bafon, which receives 
the water from the fpout F; not in the dire€tion pointing 
towards the axis, but in the direétion, and with the precife 
velocity, of its motion. ‘l'his prevents any retardation by 
dragging forward the water. ‘Ihe water then pafles down 
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between the outer conoid AC ca and the inner conoid - 
HGgé along {piral channels formed by partitions foldered — 


to both conoids. The curves of thele channels are deter- 
mined by a theory which aims at the annihilation of all un- 
neceflary and improper motions of the water, but which is 
too abftrufe to find a place here. The water thus condue- 
ted arrives at the bottom CG, cg. On the outer circum- 
ference of this bottom are arranged a number of fpouts 
(one for each channel), which are all direéted one way in 
tangents to the circumference. 

~ Adopting the commen theory of the reaétion of fiuids, 
this fhould be a-very powerful machine, and fhould raife ,*,ths 
of the water expended. But if we admit the rea€tion to be 
equal to the force of the iffuing fluid (and we do not fee 
how this can be refufed), the machine muft be nearly twice 
as powerful. We therefore repeat our wonder, that it has 


not been brought into ufe. But it appears that no trial has » 


been made even of a model ; fo that we have no experiments 
to encourage an enyineer to repeat.the trial. Even the late 
author Profefflor Segner hag not related any thing of this kind 
in his Zxercitationes Hydraulice, where he particularly deferibes 
“the machine. ‘This remiffnefs probably has proceeded from 
fixing the attention on Euler’s improved conftruction. It is 


plain that this muft be a moft cumbrous mafs, even in a {mall - 


fize, requiring a prodizious veffel, and carrying an. unwieldy 
load. If we examine the theory which recommends this con- 
firuGtion, we find that the advantages, tho’ real and fenfble, 
bear but a {mall proportion to the whole performance of 
the fimple machine as invented by Dr Barker. It is there- 
fore to be regretted, that engineers have not attempted to 


realife the. firftproje&.. We beg leave to recommend it, . 


with an additional. argument taken from an addition made 
to it by Mr -Mathon de la Cour, in Rozter’s Journal de 
_ Phyfique, January: and Auguft 1775. This gentleman 


brings down a large pipe FEH (fig. 13.) from a refervoir,:. 
bends it upward at H, and introduces it into two horizontal. » 


arms DA, DB, which have an upright fpindle- DK, carry--- 


pt ig 


a 


. Water- 


works, 


lar motion without lofing much water. 
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ing. a millftone in the tyle of Dr Barker's mill. ‘The in- 
genious mechanician will have no difficulty of contriving a 
method of joining thefe pipes, fo as to permit a free circu- 
‘he’ operation of 
the machine in this form is evident. The water, preffed by 
the column FG, flows out at the holes A and B, and the 
unbalanced preflure on the oppofite fides of the arms forces 
them round. The compendioufnels and other advantages 
of this conftruétion are moft ftriking, allowing us te make 
ufe of the greateft fall without any increafe of the fize of the 
machine. It undoubtedly enables us to employ a ftream of 
water too fcanty to be employed in any other form. The 
author gives the dimenfions of an engine which he had feen 
at Bourg Argental, AB is 92 inches, and its diameter 3 
inches; the diameter of each orifice is 13; FG is 21 
feet ; the pipe D was fitted into C by grinding; and the 
internal diameter of D is 2 inches. 

When the machine was performing no work, or was un- 
loaded, and emitted water by one hole only, it made 115 
turns in a minute. ‘his gives a velocity of 46 feet per 
fecond for the hole. This is a curious fa&t: For the water 
would iffue from this hole at reft with the velocity of 373. 
‘This great velocity (which was much lefs than the velocity 
with which the water adtually quitted the pipe) was .un- 
doubtedly produced by the prodigious centrifugal force, 
which was nearly 17 times the weight of the water in the 
orifice. 

The empty machine weighed 80 pounds, and its weight 
was half fupported by the upper preffure of the water, fo 
that the friction of the pivots was much diminifhed. It isa 
pity that the author has given no account of any work done 
by the machine. Indeed it was only working ventilators 
for a large hall. His theory by no means embraces all its 
principles, nor is it well-founded. 

We think that the, free motion round the neck of the 
feeding-pipe, without any lofs of water or any coufiderable 
friction, may be obtained in the following manner: AB 
(fig. 14.) reprefents a portion ef the revolving horizontal 
pipe, and CE ec part of the feeding pipe. The neck of 
the firft is turned truly cylindrical, fo as to turn eafily, but 
without fhake, in the collar Cc of the feeding-pipe, and 
each has a fhoulder which may fupport the other. That 
the friction of this joint may not be great, and the pipes 
deftroy each other by wearing, the horizontal pipe has an 
iron f{pindle EF, fixed exaétly in the axis of the joint, and 
refling with its pivot F in a ftep of hard fteel, fixed to the 
iron bar GH, which goes acrofs the feeding-pipe, and is 
firmly fupported in it. This pipe is made bell-fhaped, wi- 
dening below. A. collar er hofe of thin leather is fitted to 
the inlide of thie pipe, and is reprefented (in {eétion) by 
LKMmé/. This is kept in its place by means of a metal 
or wooden ring N x, thin at the upper edge, and taper fha- 
ped. ‘This is drawn in above the leather, and ftretches it, 
and caufes itto apply to the fide of the pipe all around. 
There can be no leakage at this joint, becaufe the. water 
will prefs the leather to the fmooth metal pipe; nor can 
there be any fenfible friGion, becauie the water gets at the 
edge of the leather, and the whole unbalanced preflure ts-at 
the {mall crevice, between the two metal fhoulders. ‘Ihefe 
fhoulders need not touch, fo that the fri@ion muft be in- 
fenfible. We imagine that this method of tightening a 
turning joint may be ufed with great advantage in many 
cafes. ; 

We have only further to obferve on this engine, that any 


imperfection by which the paflage of the water is’ diminifh- | SEAR 
Fx: —" Xu. But fince F and ov are conftaat quanti- 
a A 


ed or obftrudted produces a faving of water which is in ex- 


act proportion to the diminution of effect, The only inace 


Lore. 9 


Ww Oa 


curacy that is not thus compenfated is when the jete are wae 
- worl 


not at right angles to the arms. 

‘We repeat our wifhes, that engineers would endeavour to 
bring this machine into ufe, feeing many fituations where it 
may be employed to great advantage. Suppofe, for inftance, 


a {mall fupply of water from a great height applied in this - 


manner to a centrifugal pump, or to a’hair belt paffing over 
a pulley, and dippiny in the water of a deep well. This 
would be a hydraulic machine exceeding all others in fimpli- 
city and durability, though inferior in effe& to fome ether 
conftructions. 


2. Of Under/hot Wheels, 


At wheels go by this name where the motion of the wae 
ter is quicker than that of the partitions or boards of the 
wheel, and it therefore impels them. 'Thefe are called the 
froat-boards, or floats, of an underfhot wheel. ‘The water, 
running in a mill-row, with a velocity derived from a head 
of water, or from a declivity of channel, ftrikes on thefe 
floats, and occafions, by its defleCtions fidewife and upwards, 
a preffyre on the floats fufficient for impelling the wheel. 

There are few points of praGtical mechanics that have 
been more confidered than the aétion of water on the floats 
of a wheel ; hardly a book of mechanics being filent on the 
fubjeét. But the generality of them, at leaft fuch as are 
intelligible to perfons who are not very much converfant. in 
dynamical and mathematical difcuffion, have hardly done 
any thing more than copied the earlieft dedu@tions from 
the fimple theory of the refiftance of fluids. The confe- 
quence has been, that our practical knowledge is very im- 
perfect ; and it is ftill chiefly from experience ‘that we mu(t 
learn the performance of underfhot wheels. Unfortunately 
this ftops their improvement ’;. becaufe thofe who have the 
only opportunities of making the. experiments are not fuf- 
ficiently acquainted with the principles of hydraulics, and 
are apt to alcribe differences in their performance to trifling 
noftrums in their conftruétion, or in the mahner of applying 
the impulfe ot the water. 

We have faid fo much on the imperfection of our theories 
of the impulfe of fluids in the article Rasisgancx of Fluids, 
that we need not repeat here the defe&s of the common 
explanations of the motions of underfliot wheels, The 
part of this theory of the impulfe of fluids which agrees beft 
with obfervation is, that the impulfe is in the duplicate propor- 
tion of the velocity with which the water firikes the float. That 
is, if w be the velocity of the ftream, and x the velocity of 
the float, we fhall have F, the impulfe’ on the float when 
held faft to its'impulfe f on the float moving with the velo- 
QW Uh 

gt 

This is the preffure a@ting on the float, and urging the 
wheel round its axis. ‘I'he wheel muft yield to this motion, 
it the refiftance of the work does not exert a f{uperior pref- 
fure on the float in the oppofite dire@tion. By yielding, the 
float withdraws from the impulfe, and this is therefore di- 
minifhed. The wheel accelerates, the refiftances increafe, 
and the impulfes diminifh, till they become an exaé balance 
for the refiftances. The motion now remains uniform, and 
the momentum of impulfe is equal to that of refiftance. 
‘The performance of the mill therefore is determined by this ; 
and, whatever be the conftru€tion of the mill, its perform- 
ance is beft when the momentum of impulfe is greateft. 
This is had by multiplying the preflure on the float by its 
velocity. ‘Therefore the momentum will be exprefled by 


city u, as v* tov—w% and f= FX 


ties, 


tefe 


AS 
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ties, the momentum will be proportional to XX v— 2. 
Let x reprefent the relative velocity. Then v—» will be 
=u, and the momentum will be proportional to v — x 
X x*, and will be a maximum when v — x Xx? is a ma- 
ximum, or when v x? — x3 ig a maximum. This will be dif- 
covered by making its fluxion=o. That is, 
- 2uxx —3xtx =e, 


and 20x 3x7=0- 

or 2U—3x20 

and 2vu=3 x, andx =}; and therefore v — x, or 
uv, = jv. That is, the velocity of the foat muft be one 


third of the velocity of the ftream. It only remains to fay 
what is the abfolute preffure on she float thus circumftanced. 
Let the velocity » be fuppofed to arife from the preflure of 
ahead of water 4. The common theory teaches that the 
impulfe on a given furface S at reft is equal to the weight 
of a column 4S; put this in place of F, and 4 v? in place of 
vw — u’ and + v for u. This gives usS4 X54 v for the mo- 
mentum. Now the power expended is $4 v, or the column 
S 4 moving with the velocity v. Therefore the greatett per- 
formance of an underfhot wheel is equivalent to raifing 54, 
of the water that drives it to the fame height. 

But this is too fmall an eftimation ; for thé preffure exert- 
ed on a plane furface, fituated as the float of a mill-wheel, 
is confiderably greater than the weight of the column S 4. 
This is nearly the preffure on a furface wholly immerfed in 
the fluid. But when a {mall vein ftrikes a larger plane, fo 
as to be deflected on all fides in a thin-fheet, the impulfe is 
almoft double of this. ‘This is in fome’ meafure the cafe in 
a mill wheel. When the ftream ftrikes it, it is heaped up 
along its face, and falls back again—and during this mo- 
tion it is ating with a hydroftatic preffure on it. When the 
wheel dips into an open river, this accumulation is lefs re- 
markable, becaufe much efcapes laterally. But in a mill 
courfe it may be confiderable. 

We have confidered only the aGtion on one, float, but 
feveral generally act at once. {The impulfe on moft of them 
muft be oblique, and is therefore lefs than when the fame 
ftream impinges perpendicularly ; and this diminution of im- 
pulfe is, by the common theory, in the proportion of the 
fine of the obliquity. For this reafon it is maintained, that 
the impulfe of the whole ftream on the loweft float board, 
which is perpendicular to the itream, is equal to the fum of 
the impulfes made on all the floats which then dip into the 
water ; or that the impulfe on any oblique float is precifely 
equal to the impulfe which that part of the ftream would 
have made on the loweft floatboard had it not been interrupt- 
ed. Therefore it has been recommended to make fuch a 
number of floatboards, that when one of them is at the bot- 
tom of the wheel, and perpendicular to the ftream, the next 
in fucceffion fhould be juft entering into the water, But 
fince the impulfe on a float by no means annihilates all the 
motion of the water, and it bends round it and hits the one 
behind with its remaining force, there muft be fome advan- 
taye gained by employing a greater number of floats than this 
rule will permit. This is abundantly confirmed by the ex- 
periments of Smeaton and Boffut. Mr Boffut formed three 
or four fuppofitions of the number of floats, and calculated the 
impulfe on each ; according to the obfervations made in a 
courfe of experiments made by the Academy of Sciences, and 
inferted by us in the article Rasistance of Fluids; and when 
he fummed them up and compared the refults with his eXpe- 
riments, he found the agreement very fatisfaftory. He de- 
duces a general rule, that if the velocity of the wheel is +d of 
that of the ftream, and ‘if 72 degrees of the circumference 
are immerfed in the ftream, the wheel thould have 36 floats. 


Each will dip th of the radius, ‘Vhe velocity being ftill 


f or 


fuppofed the fame, there fhould he more or fewer floats ac- 
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cording as the arch is lefs or yreater than 72 degrees. 

Such is the theory, and fuch are the circumitances which 
it leaves undetermined. ‘the accumulation of the water on a 
floatboard, and the force with which it may ttill {trike ano- 
ther, are too intricate to be afligned with any tolerable pre- 
cifion: For fuch reafons we mult acknowledge that the 
theory of underfhot wheels is itill very imperfea, and that 
recourfe muft be had to experience for their improvement. 
We therefore ftrongly recommend the perufal of Mr Sinca- 
ton’s experiments on underfhot-wheels, contained in the 
fame differtation with thofe we have quoted on overfhot- 
wheels. We have only to obferve, that to an ordinary. 
reader the experiments will appear too much in favour of 
underfhot-wheels, His aim is partly to eftablifh a theory, 
which will flate the relation between their performance 
and the velocity of the ftream, and partly to ftate the rela- 
tion between the power expended and the work done.. ‘The 


velocity in his experiments is always confiderably below that 


which a body would acquire by falling from the turface of 


Watera: : 
works, 


mee 


the head of water; or itisthe velocity acquired by a fhorter . 


fall. ‘Therefore if we eftimate the power expended by the 
quantity of water multiplied by this diminifhed fall, we 
fhall make it too {mall; and the difference in fome cafes is 
very great: yet, even with thefe conceffions, it. appears that 
the utmoft performance of an underfhot wheel does not 
furpafs the raifing jd of the expended water to the place 
from which it came. It is therefore far inferior to an overs 
fhot wheel expending the fame power;and Mr Belidor has led 
engineers into very miftaken maxims of conftruétion, by. fay- 
ing that overfhot wheels fhould be given up, even in the cafe 
of great falls, and that we fhould always bring on the wa- 
ter from a fluice in the very bottom of the dam, and bring 
it to the wheel with as great velocity as poffible. Mr 
Smeaton alfo fays, that the maximum takes place when the 
velocity of the wheel is ?ths of that of the ftream, inftead of 
ths according to the theory ; and this agrees with the ex- 
periments of Boffut. But he meafured the velocity by 
means of the quantity of water which run pait. ‘This muft 
give a velocity fomewhat too {mall ; as will appear by ats 
tending to Buat’s obfervations on the fuperficial, the mean, 
and the bottom velocities. 

The reft of his obfervations, of which we have given an 
abftraét in Mecuanics, Seét. V. are mott judicious, and 
well adapted to the inftruG@ion of praétitioners. We have 
only to add to them the obiervations of Deparceux and Bof- 
fut, who have evinced, by very good experiments, that there 
is a very fenfible advantage. gained by inclining the float. 
boards to the radius of the wheel about 20 degrees, fo that 
the loweft floatboard fhall not be perpendicular, but have 
its point turned up the ftream about 20 degrees. "This in- 
clination caufes the water to heap up along the floatboard, 
and act by its weight. The floats fhould therefore be made 


‘ much broader than the vein of water interrupted by them is 


deep. ; 

Some engineers, obferving the great fuperiority of overfhot 
wheels above underfhot wheels driven by the fame expence of 
power, have propofed to bring the water home to the bottom 


of the wheel on an even bottom, and to make the floatboard — 


no deeper than the aperture of the fluice, which would per- 
mit the water torun out. The wheel is to be fitted with 
a clofe fole and fides, exactly fitted to the end-of this trough, 
{o that if the wheel is at reft, the water may be dammed up 
by the fole and floatboard. It will therefore prefs foreward, 
the floatboard with the whole force of the head of water, 
But this cannot anfwer ; for if we fuppofe no floatboards, 


the water will fow out at the bottom, propelled in the man- 


ner thofe perfons fuppofe ; and it will be fupplied from be- 
hind, 
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hidd, the water coming /ow/y from all parte of the trough 
to the hole below the wheel. But now add the floats, and 
fuppofe the wheel in motion with the velocity that is ex- 
pected. The other floats muft drag into motion all the 
water which lies between them, giving to the greateft part 


- Of ita motion vaitly greater than it would have taken in 


confequence of the preffure of the water behind it ; and the 
water out of the reach of the floats will remain ftill, which 
it would not have done independent of the floatboards above 


“ft, becaufe it would have contributed to the expence of the 


hole. The motion therefore which the wheel will acquire 
by this conftrn@ion muft be fo different from what is ex- 
pected, that we can hardly fay what it will be. 

We are thetefore perfuaded, that the beft way of deliver- 


_§ng the water on an underfhot-wheel ina clofe mill-courfe 
“#8, to let it flide down a very {mooth channel, without touch- 


ing the wheel till near the bottom, where the wheel fhould 
be exadily fitted to the courfef; or, to make the floats ex- 
ceédingly broader than the depth of the vein of water which 
glides down the courfe, and allow it to be partly mtercept- 
ed by the firft floats, and heap up along them, ating by its 
weight, after its impulfe has been expended. If the bot- 
tom of the courfe be an arch of a circle defcribed with a 
radius much greater than that of the wheel, the water which 


‘fides down will be thus gradually intercepted by the floats. 


Attempts have been made to conftrud water-wheels 
which receive the impulfe obliquely, like the fails of a com- 
mon wind-mill. This would, in many fituations, be a very 
great acquifition. A very flow but deep river could in 
this manner be made to drive our mills; and although much 
power is loft by the obliquity of the impulfe, the remainder 
may be very great. It isto be regretted, that thefe at- 


‘tempts have not been more zealoufly profecuted ; for we 
have no doubt of their fuccefs in a very ferviceable degree. 
Engineers have been deterred, becaufe when fuch wheels 


are plunged in an open ftream, their lateral motion is too 
much impeded by the motion of the ftream. We have 
feen one, however, which was very powerful: It was a 
Jorg cylindrical frame, having a plate ftanding out frem it 


-about a foot broad, and furrounding it with a very oblique 


fpiral like a cork-fcrew. ‘This was plunged about ith ef 
its diameter (which was about 12 feet), having its axis in 
the dire€tion of the ftream. By the work which it was 
performing, it feemed more powerful than a common wheel 
which occupied the fame éreadth of the river. Its length 
was not lefs than 20 feet: it might have been twice as 


“much, which would have doubled its power, without ‘oc- 


cupying more of the water-way. Perhaps fuch a fpiral, 
éontinued to the very axis, and moving ina hollow canal 


~wholly filled by the ftream, might be a very advantageous 


“rope. 


way of employing a deep and flow ftream. 

But mills with oblique floats are moft ufeful for employ- 
ing {mall ftreams, which can be delivered from a {pout with 
a great velocity. Mr Boffut has confidered thefe with due 
attention, and afcertained the beft modes of conftruétion. 
There are two which have nearly equal performances: 1. 
The vanes being placed like thofe of a wind- mill, round the 
rim of a horizontal or vertical wheel, and being made much 
broader than the vein of water which is to ftrike them, let 
the {pout be fo direéted that the vein may ftrike them per- 

endicularly. By this meafure it will be {pread about on 
the vane in a thin fheet, and exert a preffare nearly equal 
to twice the weight of a column whofe bafe is the orifice 
of the fpout, and whofe height is the fall producing the 
velocity. 

Mills of this kind are much in ufe in the fouth of Eu- 
The wheel is horizontal, and the vertical axis carries 
the millttone; fo thatthe mill is‘of the utmoft fimplicity : 
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and this is its chief recommendation ; for ite power fs reat. 
ly inferior to that of a wheel conftraéted in the ufual manner, 
2. The vanes may be arranged round the rim of the 
wheel, not like the fails of a wind-mill, but in planes in- 
clined to the radii, but parallel to the axis, or to the planes 
pafling through the axis. They may either ftand on a fole, 
like the oblique floats recommended by De Parceux, as above 
mentioned ; or they may ftand on the fide of the rim, not 
pointing to the axis, but afide from it. 
This difpofition will admit the fpout to be more cotive- 
niently difpofed either for a horizontal or a vertical wheel. 
We fhall conclude this article by defcribing a contrivance 
of Mr Burns, the inventor of the double bucketed wheel, 
for fixing the arms of a water-wheel. It is well known to 
mill-wrights that the method of fixiug them by making 
them to pafs through the axle, weakens it exceedingly, ‘and 
by lodging water in the joint, foon caufes it to rot and fail. 
They have, theye/ore, of [ate years put caft-iron flanches om 
the axis, to which each arm 1s bolted; or the flanches are 
fo fafhioned as to form boxes, ferving as mortifes to receive 
the ends of the arms. Theie anfwer the purpofe complete- 
ly, bat are very expenfive ; and it is found that arms of fir, 
bolted into flanches of iron, are apt to work loofe. Mr Burns 
has made wooden flanches of a very curious conftruction, 
which are equally firm, and coft much lefs than the iron ones. 
This flanch confifts of eight pieces, four of which com- 
pofe the ring reprefented in fig. 15. meeting in the joints 
ab, ab, ab, ab, direéted to the centre O. ‘he other 
four are covered by thefe, and their joints are reprefented 
by the doted lines « 2,.a A) 2@) a@@- hele two rings break 
joint. in fuch a manner that an arm MN is contained be- 
tween the two neareft joints a’ d’ of the one, and «' &’ of the 
other. ‘The tenon formed on the end of the arm A, &c. ig 
of a particular fhape: one fide; GF, is directed to the cen- 
tre O; the other fide, BCDE, has a {mall fhoulder BC ; 
then a long fide CD direéted to the centre O; and then 
a third part DE parallel to GF, or rather diverging a little 
from it, fo as to make up at E the thicknefs of the fhoul- 
der BC; that is, a line from B to E would be parallel to 
CD. This fide of the tenon fits exaGly to the correfpond- 
ing fide of the mortife; but the mortife is wider on the 
other fide, leaving a fpace GFK 4 a little narrower at FK 
than at G4. Thefe tenons and mortifes are made extreme- 
ly trae to the fquare; the pieces are put round the axle, 
with a few blocks or wedges of foft wood put between 
them and the axle, leaving the {pace empty oppolite to the 
place of each arm, and firmly bolted together by bolts be- 
tween the arm-mertifes. ‘The arms are then put in, and 
each is prefled home to the fide CDE, and a wedge HF 
of hard wood is then put into the empty part of the mor- 
tife and driven home. When it comes. through the flanch 
and touches the axle, the part which has come through is cut 
off with a thin chilel, and the wedge is driven better home. 
The {paces under the ends of the arms are now filled with 
wedges, which are driven home from oppofite fides, till the 
circle of the arma ftands quite perpendicular on the axle, and 
all is faft. It needs no hoops to keep it together, for the 
wedging it up round the axle makes the two half rings 
draw clofe on the arms, and it cannot flart at its own joints 
till it crufhesthe arms. Hoops, however, can do no harm, 
when all is once wedged up, but it-would be improper to 
put them on before this be done. For the account of anoe 
ther very curious hydraulic machine, fee Zuricu. 
WORLD, the affemblage of parts which compofe the 
globe of the earth. See Gzrocrapny and Astronomy. 
WORM, in gunnery, a {crew of iron, to be fixed on 
the end of a rammer, to pull out the wad of a firelock, cara- 
bine, or piltel, being the fame with the wad-hook, only the 
2 one 
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one is more proper for fmall arms, and the other for can- 
nop. >\* 

Worm, in chemiltry, is a long, winding pipe, placed 
in a tub of water, ta cool and condenfe the vapours in the 
diftillation of fpirits. 

Blind-Worm, or Slow-Worm. See Ancuts, n° 2. 

Earth-Worm. See Lumsmricus. 

Glow-Worm. See Lampyris 

Silk-Worm. See Sirx, n° 5. 

WORMS, Vermgs, in natural hiftory.. See Zooroey. 

Worms, in the human body. See Meprcine, n® 407. 

Worms, in horfes. See Farrigry, fect. 19. 

Worms, in dogs. See Doe, art. 4. + 

Worms for bait. See Frisina, vol. 7. p. 271. 

Worms, an ancient, large, and famous city of Germany, 
in the palatinate of the Rhine, with a bifhop’s fee, whofe bi- 
fhop is a fovereign and prince of the empire. It is a free 
and imperial city, and the inhabitants are Proteftants. Tn 
the war of 1689 it was taken by the French, who almoft re- 
duced it to afhes.—The bifhop afterwards built a new pa- 
lace in it; and it is famous for a diet held here in 1521, 
at which Luther affifted in perfon. ‘The Proteftants have 
lately built a handfome church, where Luther is reprefented 
as appearing at the diet. It is noted for the excellent 
wine that grows in the neighbourhood, which they call 
our Lady’s miik. In the campaign of 1742, king Geo. LI. 
took up his quarters in this city, and lodged at the bi- 

fhop’s palace, after the battle of Dettingen. It is feated 
on the weflern bank of the Rhine, 14 miles north-weft of 
Heidelburg, 20. fouth-eaft of Mentz, and 32 fouth-weft of 
Francfort. E. Long. 8. 29. N. Lat. 49. 32. 

WORMING or voces. All fpaniels have certain ftrings 
under their tongues, by moft called a worm ; this mut be 
taken out when they are about two months old, with the 
help of a fharp knife to flit it, anda fhoemaker’s awl to 
raife it up; you muft be careful to take all out, or elfe 
your pains is to little purpofe; for till then he will be 
hardly ever -fat and right, in regard the werm or ftring 
will grow foul and troublefome, and hinder his reft and 
eating. This operation is generally recommended as a pre- 
ventative of madnefs in dogs, or at leaft as difabling them, 
if mad, from biting in that condition. 

WORMIUS (Olaus), a learned Danifh phyfician, bora 
in 1588 at Arhufen in Jutland. “After beginning his ftu- 
dies at home, he ftudied at feveral foreign univerfities, and 
travelled to various parts of Europe for improvement. He 
returned to his native country in 1613, and was made 
profeffor of the belles lettres in the univerfity of Copen- 
hagen. In 1615, he was tranflated to the chair of the 
Greek profeffor; and in 1624 to the profefforfhip of phy- 
fic, which he held to his death. Thefe occupations did 
not hinder him from pra¢tifing in his profeffion, and from 
being the fafhionable phyfcian: the king and court of Den- 
mark always employed him; and Chriftian IV. as a re- 
compenfe for his fervices, conferred on him a canonry of 
Lunden. He publifhed fome pieces on f{ubjeéts relating to 
his profeffion,. feveral works in defence of Ariftotle’s phi- 
lofophy, and feveral concerning the antiquities of Denmark 
and Norway ; for which latter he is principally regarded, 
as they are very learned, and contain many curious parti- 
culars. He died in 1654. ¥ 

WORMWOOD, in botany. See Artemisia. 

WORSHIP or Gop (cultus Dei), amounts to the fame 
with what we otherwife call re/zgion. This worfhip confifts 
in paying a due refpe€t, veneration, and homage to the 
Deity, under a certain expeCtation of reward. And this 
internal refpe&t, &c. is to be fhown and teflified by exter- 
nal aéts ; as prayers, facrifices, thank{givings, &c, i 

Vow XVIII. Part II. 


[ 93 : 
The Quietifts, and fome other myftic divines, fet alide Worthip. 
‘not only all ufe of external worfhip, but even the confidera- 
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tion of rewards and punifhments. Yet even the heathens 
had a notion that God did not require us- to ferve him for 
nought : ‘ Dii quamobrem colendi fint (fays Cicero), non 
intelligo, nullo nec accepto ab illis nec {perato bono.” ~ 

- The fchool-divines divide worfhip into divers kinds, viz. 
/otria, that rerdered to God ; and édo/olatria, that rendered 
to idols or images. ‘To which the Romanifts add, -dulia, 
that rendered to faints; and*hyperdu/ia, that to the Virgin. 
Some theological writers have obferved, that the. Greek 
word, aprcxuiess to worfbip, is not defcriptive only of the 
honour which is appropriated to God, but is indifferently 
ufed to fignify the honour and refpe&t which are paid to 
fuperiors of all kinds in heaven or on earth. Accord- 
ingly, they have diftinguifhed between civil and religious 
worfhip. ; 

[hat it is the duty of man to worfhip his Maker, has 
been fufficiently proved under other articles (fee Prayer 5 
and ‘I'uEoLocy, n° 4o—45-). It is not-indeed eafily to 
be conceived how any one who has tolerably juft notions 
of the attributes and providence of God, can poflibly ne- 
gle& the duty of private worfhip ; and though we have 
admitted in the laft of the two articles referred to, that 
public worfhip does not feem to be enjoined in that fyftem 
which is called the relizion of nature, yet it is moft ex- 
prefsly commanded by the religion of Curist, and will 
be regularly performed by every one who reflects on its 
great utility. : 

As the illiterate vulgar. cannot form to themfelves cor- 
re&t notions of the divine providence and attributes, it is 
obvious, that without the inftitution of public worfhip, 
they would never think of worfhipping God at all, unlefs 
perhaps occafienally, when under the preflure of fome fe- 
vere calamity ; but occafional worfhip, the offspring of 
compulfion, could have little of the retigned fpirit of true 
devotion. Ignorant, however, as the loweft of the vulgar 
are, and neceffarily muft be, it cannot be denied, that in 
moft Chriftian countries, perhaps in all, they are more ac- 
curately accquainted with the firft principles of religion, 
and the laws of morality, than even the leaders of barba- 
rous nations. This fuperiority is doubtlefs owing in fome 
meafure to their accefs to the Sacred Scriptures, but much 
more, we are perfuaded, to the inftruction which they re- 
ceive in the aflemblies which they frequent for public wor- 
fhip. If this be admitted, public worfhip may be eatily 
proved to be the duty of every individual of the commu- 
nity: For were thofe, who may be fuppofed to ftand in 
no need either of the contagion of fociety to kindle their 
own devotion, or of the preaching of a clergyman to in- 
ftra& them in the doétrines and precepts of the gofpel, to 
“ forfake, on thefe accounts, the affembling themfelves to- 
gether, as the manner of fome is,” religious affemblies and 
public worfhip would very quickly fail into univerfal dif- 
ufe. Man is an animal prone to imitation; and every or« 
der in fociety is ambitious of treading in the footfteps of 
the order immediately above it. Were the wife and the 
good, therefore, permitted to abfent themfelves from the af- 
femblies inftituted for the public worfhip of the Creator and 
Redeemer of the world, others would quickly follow their 
example ; impelled to it not only by this univerfal propen- 
fity, but by the additional motive of withing to appear both 
to the world and to themfelves as wiie and as good as their 
privileged neighbours. The confequence is obvious: one 
man would ftay from church with the ferious intention per- 
haps of employing the Lord’s-day in private devotion and 
religious ftudy ; another, following his example, would ab- 
fent himfelf upon the fame pretence, but would in realty 
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For thefe and other reafons which might be eafily affigned, 
no fincere Chriftian will think himfelf at liberty to difpute 
a practice enjoined by the infpired preachers of his reli- 
gion, coeval with the inftitution, and retained by every fe@ 
into which it has fince been unhappily divided. 

As Chriftian worfhip conlifts of prayers and praifes, it 
has been a matter of tome debate whether it is moft pro- 
perly petformed by preconcerted forms or liturgies, or by 
extemporaneous addreffes tothe Almighty. Both thefe 
modes have their advantages @fid difadvantages; and by the 
facred writers neither of them is prefcribed in oppofition to 
the other. 

‘Che advantages of a liturgy are, that it prevents abfurd, 
extravaoanty or impious addrefles to God, which the folly 
or enthdfiafm of individuals muft always be in danger of 
producing ; it gives the congregation an opportunity of 
Joining in the prayers which are put up for them, which 
they capnot poffibly do in a feries of extemporaneous peti- 
tions, finée before they can affent to any one of thefe and 
make it their own, their attention is neceffarily. called a- 
way to that which fucceeds it ; and it relieves the clergy- 
man from the labour of compofition, which feems incom- 
patible with that fervour which conftitutes the fpirit of 
@evotion. 

The difadvantazes of a fixed liturgy, which are the re- 
‘commendations of extereporary prayer, are principally two. 
The forms compofed in one aye muft, by the unavoidable 
change of language, circumflances, and opinions, become 
in fome degree anfit for another; and the perpetual repe- 
tition of the fame form of words is very apt to produce in- 
attentive laffitude in the congregation. Would the clergy 
of the chutch of England take that liberty which is allow- 
ed them in the bidding prayer bofore fermon, perhaps the 
fervice of that church would unite in itfelf all the advan- 
tages both of liturgic and extemporary worfhip. We have 
only to ad on this fubje&, that public prayers, whether 
precompofed or not, ought to be compendious ; that they 
ought to exprefs juft conceptions of the Divine attributes ; 
recite fuch wants as the congregation are likely to feel and 
no other; that they ought to contain as few controverted 
propofitions as poflible ; and that, if it can be done with- 
out offence, the pompous ftyle of the fate fhould be laid 
afide in our prayers for the king and all that are in autho- 
rity ; becaufe in every aét which carries the mind to God, 
human greatnefs muft be annihilated. 

WORT, the infufion of malt, of which beer is made. 
The ufes of this infufion in common affairs are well known. 
By Dr M‘Bride it has lately been found to have a ftrorg 
antifeptic virtue, and to be ufeful in preventing the fcurvy 
and other difeafes to which failors are liable’; which was 
confirmed by captain Cook in his late voyages. See Means 
of Preferving the Health of Ssamen. 

WOTTON (Sir Henry), an eminent writer, was the 
fon of Thomas Wotton, Efq; and. was born in 1568. He 
Studied for fome time at New-college, Oxford, whence he 
removed to Queen’s-college, where he made a great prto- 
grefs in logic and philofophy ; wrote a tragedy for the ufe 
of that college, called Tancredo ; and afterwards received 
the degree of mafter of arts. After this, leaving the uni- 
verfity, he travelled into France, Germany, and Italy ; and’ 
having {pent about nine years abroad, he returned to Eng- 
land, and became fecretary to Robert earl of Effex, with: 
whom he continued till that earl was apprehended for high- 
treafon. He then retired to Florence, where he became 
known to the grand duke of Tufcany, who fent him pri- 
vately with lettersto James VI. king of Scotland, under 
the name of Ofavio Baldi, to inform that king of a defign 
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againit his life. Some months after he went back to Flo- 
rence; but king James cominz to the poffeffion of the 
crown of England, Mr Wetton returned home, was knight- 
ed by his majetty, and fent ambafflador to the republic of 
Venice; and afterwards was employed in many other em- 
baffies to that and other courts; but the only reward he 
obtained for thefe fervices was his having the provoftthip 
of Eton conferred upon him about the year 1623, which 
After 
his deceafe fome of his manuicripts and printed tracts 
were publifhed together in a volume, intitled, Religuie Wot 
toniang. 

Worron (Dr-William), a very learned divine and wri- 
ter, was the fon of Mr. Henry Wotton, B. D. reétor of 
Wre-tham, in Suffolk, where he was born in 1666. He 
was educated by his father, a gentleman well {killed in the 
learned languages ; under whom he made fuch amazing pros 
ficiency, that at five years of age it is faid he could render 
feveral chapters in the gofpels out of Latin and Greek, and 
many pfalms in Hebrew, into his mother tongue. When he 
was very young, he remembered the whole of almoft every 
difcourfe he had heard, and often furprifed ‘a preacher by 
repeating his fermonto him, He was admitted into Catha- 
rine-hall in Cambridge fome months before he was ten years 
old ; when the progrefs he made in learning in that uni- 
verlity engaged Dr Daport, then mafter of Magdalen col- 
lege, and dean of Peterborough, to write an elegant copy 
of f.atin verfes in his praife. In 1679 he took the depree 
of bachelor. of arts when he was but twelve years and five 
months olds; and the winter following he was invited to 
London by Dr Gilbert Burnet, then preacher at the Rolls, 
who introduced him to moft of the learned men in that 
city, and particularly to Dr William Lloyd, bifhop of St 
Afaph ; to whom he recommended himfelf by repeating to. 
him one of his fermons, as Dr Burnet had engaged he 
fhould. In 1691 he commenced bachelor of divinity. ‘The 
fame year bifhop Lloyd gave him the finecure of Lland- 
rillo, in Denbighfhire. He was afterwards made chaplain. 
to the earl of Nottingham, then fecretary of ftate, who pre- 
fented him to the rectory of Middleton Keynes, in Bucks,. 
and to whom he dedicated his Reflections upon Ancient and 
Modern Learning. In 1705, bifhop Burnet gave him a. 
prebend in the church of Salifbury 5 and in 1707, archbi- 
fhop Tenifon prefented him with the degree of do@or of 
divinity: but m i714, the difficulties he laboured under with. 
refpeét to his private fortune, obliged him to retire into 
South Wales, where he was treated with great kindnefs 
and humanity by the gentlemen of that country ; and wrote 
there the ‘* Memoirs of the Cathedral Churches of St Da- 


vid’s and Landaff,’? and his * Mifcellaneous Difcourfes. 


relating to the Traditions and Ufages of the Scribes and 
Pharafees ;”” which were afterwards printed. He died in 
1726. This great man was remarkable for his humanity 


and friendlinefs of temper; the narrownefs of ‘a party {pirit: 
never broke in upon any of his friendthips; and his time. 


and abilities were at the fervice of any perfon who was ma- 
king advances in real learning. He wrete, befides the a- 
bove works, 1. A Hiftory of Rome. 
RefleG&tions upon Ancient and Modern Leatning. 3.A 
Difeourfe concerning the Languages of Babel. 4. Advice 
to a young Student, with a Method of Study for the firft 
four Years; and other learned pieces. 

WOUNDS. See Surcery, chap. ii. 

Wounps, in farriery. See there, § xxvii. 

WRASSE, or old wife, in ichthyology. See Lasrvs.. 

WREATH, in heraldry, a. roll of fine linen or filk- 
(like that of a ‘I‘urkifh turban), confifting of the colours 
bern in. the efcutcheon,. placed in an atchievement. between 
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2. A Defence of his. 
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the helmet and the creft, and immediately fupporting the 
crett. 

WRECK, or Suipwreck, the deftru@ion of a fhip by 
rocks or fkallows at fea. 

By the ancient common law, where any fhip was lof at 
fea, and the goods or cargo were thrown unon the land, 
thefe goods, fo wrecked, were judged to belong to the 
king: for it was held, that, by the lofs of the fhip, all 
property was gone out of the original owner. But this 
was undoubtedly adding forrow to forrow, and was confo- 
nant neither to reafon nor humanity. Wherefore it was 
firft ordained by king Henry 1. that if any perfon efcaped 
alive out of the fhip, it fhould be no wreck ; and afterwards 
king Henry II. by his charter, declared, that if on the 
coafts of either England, Poitou, Oleron, or Gafcony, any 
fhip fhould be diftrefled, and either man or beaft fhould ef- 
cape or be fouud therein alive, the goods fhould remain to 
the owners, if they claimed them within three months; but 
otherwife fhould be efteemed a wreck, and fhould belong 
to the king, or other lord of the franchife. This was a- 
gain confirmed with improvements by king Richard I. ; 
who, in the fecond year of his reign, not only eftablifhed 
thefe conceffions, by ordaining that the owner, if he was 
shipwrecked and efcaped, omnes res fuas liberas, et quietas 
haberet, but alfo, that if he perifhed, his children, or in 
default of them, his brethern and fifters, fhould retain the 
property ; and in default of brother or fifter, then the 
goods fhould remain to the king (a). And the law, as 
daid down by Braéton in the reign of Henry III. feems 
{till to have improved in its equity. For then, if not only 
a dog (for inftance) efcaped, by which the ewner might be 
difcovered, but if any certain mark were fet on the zoods, 
by which they might be known again, it was held to be 
no wreck. And this is certainly moft agreeable to reafon ; 
the rational claim of the king being only founded upon 
this, that the true owner cannot be afcertained. After- 
wards, in the firft ftlatute of Weftminfter, the time of 
limitation of claims, given by the charter of Henry II. is 
extended to a year and a day, according to the ufage of 
Normandy: -and it enaéts, that if any man, a dog, or a 
cat, efcape alive, the veffel fhall not be adjudged a wreck. 
‘Thefe animals, as in Bracton, are only put tor examples ; 
for it is now held, that not only if any live thing efcape, 
but if proof can be made of the property of any of the 
goods or lading which come to fhore, they thall not be for- 
feited as wreck. ‘The ftatute further ordains, that the 
fheriff of the county fhall be bound to keep the goods a 
year and aday (as in France for one year, agreeable to 
the maritime laws of Oleron, and in Holland for a year and 
a half), that if any man can prove a property in them, ei- 
ther in his own right or by right of reprefentation, they 
thall be reftored to him without delay ; but if no fuch pro. 
perty be proved within that time, they then fhall be the 
king’s. If the goods are of a perifhable nature, the fheriff 
may fell them, and the money fhall be liable in their ftead. 
This revenue of wrecks is frequently granted*out to lords 
‘of manors as a royal franchife; and if any one be thus in- 
titled to wrecks in his own. land, and the king’s goods are 
wrecked thereon, the king may claim them at any time, 
even after the year and day. 

It is to be obferved, that, in order to conflitute a legal 
wreck, the goods muit come to land. If they continue at 
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fea, the law diftinguifhes them by the barbarous and un- Wreck. 
couth appellations of jetfam, flotfam, and ligan. Jetfam is ——-"——— 
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where goods are caft into the fea, and there fink and re- 
main under water: flotfam is where they continue {wins 
ming on the furface of the waves: ligan is where they are 
funk in the fea, but tied to a cork or buoy, in order to be 
found again. Thefe are alfo the king’s, if no owner ap- 
pears to claim them; but if any owner appears, he is in- 
titled to recover the poffeffion. For even if they be caft 
overboard, without any mark or buoy, in order to lighten 
the fhip, the owner is not by this ad of neceffity con‘trued 
to have renounced his property :. much lefs can things ligan 
be fuppofed to be abandoned, fince the owner has done all 
in his power to affert and retain his property. Thefe three 
are therefore accounted fo far a diftiné thing from the for- 
mer, that by the king’s grant to a man of wrecks, things 
jetfam, flotfam, and ligan, will not pafs. 

Wrecks, in their legal acceptation, are at prefent not ve- 
ry frequent : for if any goods come to land, it rarely hap- 
pens, fince the improvement of commerce, navigation, and 
correfpondence, that the owner is not able to aflert his pro- 
perty within the year and day limited by law. And in or- 
der to preferve this property entire for him, and if poffible 
to prevent wrecks at all, our laws have made many very hu- 
mane regulations ; in a fpirit quite oppofite to thofe favage 
laws which formerly prevailed in all the northern regions of 
Europe, and a few years ago were {till faid to fubfift on the 
coafts of the Baltic Sea, permitting the inhabitants to feize 
on whatever they could get as lawful prize; or, as an author 
of their own expreffes it, “¢ in nawfragorum miferia et calami- 
tate tanquam vultures ad pradam currere.” For by the ftatute 
27 Edw. III. c. 13. if any fhip be lof on the fhore, and the 
goods come to land (which cannot, fays the ftatute, be call. 
ed wreck), they fhall be prefently delivered to the mer- 
chants, paying only a reafonable reward to thofe that faved 
and preferyed them, which is intitled /a/vage. Alfo by the 
common law, if any perfons (other than the fheriff) take 
any goods fo caft on fhore, which are not legal wreck, the 
owners might have a commiffion to inquire and find them 
out, and compel them to make reftitution. And by 312 
Ann. ft. 2. c, 18. confirmed by 4 Geo. I. c. 12. in order 
to affift the diftreffed, and prevent the fcandalous illegal 
practices on fome of our fea-coa{ts {too fimilar to thofe on 
the Baltic), it is enaéted, that all head-officers and others of 
towns near the fea, fhall, upon application made to them, 
fummon as many hands as are neceflary, and fend them to 
the relief of any fhip in diftreis, on forfeiture of L. 190; and 
in cafe of affiftance given, falvage fhall be paid by the own- 
ers, to be affeffed by three neighbouring juftices.: All pei- 
fons that fecrete any goods fhall forfeit their treble value : 
and if they wilfully do any aét whereby the fhip is loft or 
deftroyed, by making holes in her, ftealing her pumps, or 
otherwife, they are guilty of felony without benefit of cler- 
gy. Liaftly, by the flatute 26 Geo. II. c. 19. plundering 
any veffel, cither in diftrefs or wrecked, and whether any hi- 
ving creature be on board or not (for whether wreck or 
otherwife, it is clearly not the property of the populace), 
fuch plundering or preventing the efcape of any perfon 
that endeavours to fave his life, or wounding him with in- 
tent to deftroy him, or putting out falle lights in order to 
bring any veffel into danger, are all declared to be capital 
felonies ; in like manner as the deftroying of trees, fleeples, 
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( A) In like manner ‘Conftantine the Great, finding that by the imperial law the revenue of wrecks was given to the 
‘prince’s treafury ‘or fifcus, reftrained it by an edit (Cod. 11. 5. 1.) and ordered them to remain to the owners; ad- 


‘ding this humane expoftulation: « Quod enim jus habet fifcus in aliena calamitate, ut de re tam luctuofa compendi- 
um fectetur 2” 
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or other ftated fea-marks, is punifhed by the ftatute 8 Eliz. 
c. 13. with a forfeiture’ of I.. 109 or outlawry. Moreover, 
by the ftatute of Geo. II. pilfering any goods calt afhore is 
declared to be petty larceny ; and many other falutary regu- 
lations are made, for the more effeCtually preferving fhips of 
zny nation in diftrefs, | 

By the civil law, to deftroy perfons fhipwrecked, or pre- 
vent their faving the fhip, is capital. And to fteal even a 
plank from a veffel in diftrefs or wrecked, makes the party 
liable to anfwer for the whole fhip and cargo. The laws al- 
fo of the Wifigoths, and the moft early Neapolitan contfti- 
tutions, punifhed with the utmoft feverity all thofe who ne- 
glected to affift any fhip in diftrefs, or plundered any goods 
cait on fhore. 

WREN, in ornithology. See Moracriva. 

Wren (Sir Chriftopher), a great philofopher, and one 
of the moft learned and mott eminent architeéts of his age, 
was the fon of Chriftopher Wren dean of Windfor, and was 
born in 1632. He ftudied at Wadham college in Oxford; 
where he took the degree of mafter of arts in 1653, and 
was chofen fellow of All Souls college. When very young 
he difcovered a furprifing genius for the mathematics ; 
in which {cfence he made great advances before he was 
fixteen years old. In 16547, he was made profeffor of 
aftronomy at Grefham college, London ; which he refizned 
im 1660, on his being chofen to the Savilian profeflorfhip of 
aftronomy in Oxford: he was the next year created doétor 
of laws, and in 1663 was eleéted fellow of the Royal-So- 
ciety. He was one of the commiffioners for the reparation 
of St Paul’s; and in 1665 travelled into France, to-exa- 
mine the moft beautiful edifices there, when he made many 
curious obfervations. At his return to England, he drew a 
neble plan for rebuilding the city: of London after the fire, 
which he prefented to parliament ;. and upon the deceafe of 
Sir John Denham in 1668, was made furveyor-general of 
his majefty’s works; and from that.time had the direction 
of a great number of public edifices, by which he acquired 
the higheft reputation. He built the magnificent iheatre at 
Oxford, St,Paul’s cathedral, the churches of St Stephen 


_ Walbrook, and St Mary-le-Bow, the Monument, the mo- 


dern part of the palace of Hampton Court, Chelfea College, 
ene of the wings of Greenwich Hofpital, and many other 
beautiful edifices. He was prefident of the Royal Society, 
one of the commiffioners of Chelfea College, and twice mem- 
ber of parliament ; firft for Plymouth in Devonthire, and 
then for Melcomb Regis in the fame county ; but in 1718 
was removed from his place of furveyor-general. He died 
in 1723, and was interred in the vault under St Paul’s. 

‘This great man alfo diftinguithed himfelf by many curious 
inventions and difcoveries in natural philofophy; and, among 
many. thers, contrived an inftrument for meafuring the 
quantity of rain that falls on any fpace of land for a year; 
he invented many ways of making aftronamical obfervations 
more accurate and eafy; and was the firft author of the 
anatomical experiment of injeting liquors into the veins of 
animals, &c. He tranflated into Latin Mr Oughtred’s 
forologiographica. Geometrica ; and wrote a Survey of the 
cathedral.church of Salifbury, and other pieces. After his 
death his pofthumous. works and draughts were publifhed 
by his fon. 

WRESTLING, a kind of combat or: engagement be- 
tween two perfons.unarmed, body to body, te prove their. 
ftrength and dexterity, and try which can throw his oppo- 
nent to the ground, 

Wreftling is an exercife of very great antiquity and fame. 
It was in ufe in the heroic age; witnefs Hercules, who 
wreflled with Antzus. 

Kt continued a long time in the higheft repute, and had 
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confiderable rewards and honours affigned to it atthe Olympte 
games. It was the cuftom for the Athlete to anoint their 
bodies with oil, to give the lefs hold to their antagonifts, 

Lycurgus ordered the Spartan maids to wreftle in public 
quite naked, in order, as it is.obferved, to break them of their 
too much delicacy and nicenefs, to make them appear more 
robuft, and to familiarize the people, &c. to fuch nudities. 

WRIST, in Anatomy. See there, n° 53. 

WRIT, in law, fignifies, in general, the king’s precept 
in writing under feal, ifuing out of fome court, directed to. 
the fheriff or other officer, and commanding fomethin:: to 
be done in relation to a fuit or a€tion, or giving commiffion 
to have the fame done. And, according to Fitzherbert, a 
writ is faid to be a formal letter of the king in parchment, 
fealed with his feal, and direfted to fome judge, officer, or 
minifter, &c. at the fuit of a fubje&t, for the caule briefly 
exprefled, which is to. be determined in the proper court acs 
cording to law. 

Writs, in civil a¢tions,. are either original or judicial : 
original, are fuch as are iffued out of the court of chancery 
for the f{ummoning of a defendant to appear, and are grant- 
ed before the {uit is commenced, in order to begin the fame; 
and judicial writs iffue out of the court where the original 
is returned, after the fuit is begun, See Process. 

The original 
Suir. 

When a perfon hath received an injury, and thinks it 
worth his while to demand a fatisfaction for it, he is to con- 
fider with himfelf, or take advice, what redrefs the law has 
given for that injury; and thereupon is to make application 
or {uit to the crown, the fountain of all juftice,. for that 
particular {pecific remedy which he is determined or advifed 
to purfue. As for money due on bond, an action of debt; 
for goods detained without force, an action of detinue Or tro« 
ver; or, if taken with force, an action of tre/pa/s vi ef armis; 
or, to try the title of lands, a writ of entry or ‘action of 
trefpafs in ejetment ; or for any confequential injury re. 
ceived, a fpecial a€tion on the cafe. ‘To this end he is to 
fue out, or purchafe by paying the ftated fees, an original or 
original writ, from the court of chancery, which is the off 
cina juftitie, the fhop or mint of juftice, wherein all the king’s 
It is a mandatory letter from the king 
in parchment, fealed with his great feal, and directed to the 
fheriff of the county wherein the injury is committed, or 
{uppofed fo to be, requiring him to command the wrong- 
doer or party accufed, either to do juftice to the complain- 
ant, or elfe to appear in court, and anfwer the accufatiom 
againft him. Whatever the fheriff does in purfuance of this 
writ, he muft return or certify to the court of common-pleas, 
together with the writ itfelf: which-is the foundation of 
the jurifdiStion of that court, being the king’s warrant for 
the judges to proceed to the determination of the caufe.. 
For it was a maxim introduced by the Normans, that there 
fhould be no proceedings in common-pleas before the king’s 
juttices without his original writ ; becaufe they held it un. 
fit that thofe juftices, being only the fub{titutes of the crown, 
fhould take cognizance of any thing: but what was thus ex- 
prefsly referred to their judgment. However, in {mall ac- 
tions, below. the value of forty fhillings, which are brought 
in the court-baron or county-court, no royal writ is necef- 
fary.; but the foundation of fuch fuits continue to be (as in 
the times of the Saxons), not by. original writ, but by plaints 
that is, by a private memorial tendered in open court to the 
judge, wherein the party injured. fets forth his caufe of ac- 
tion: and the judge is bound of common right to admini- 
fter juftice therein, without any fpecial mandate from the 
king. Now indeed even the royal writs are held to be des 
mandable of common right,. on paying the ufual fees: for 

any 


writ is the foundation of the {fuit. See 
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rit, any delay in the granting them, or fetting an unufual or ex- dicule which Voltaire attempts to caft upon that part of Writing: 
i the book of Genelis, where the people are commanded to 


iting. orbitant price upon them, would be a breach of magna 


charta, c. 29. * nulli vendemus, nullt negabimus, aut diffe- 
remus juftitiam vel rectum.” ‘ 

Original writs are either optional or peremptory } or, in 
the language of our law, they are either a precife, or a fi te 
fecerit fecurum. The pracipe is in the alternative, comman?- 
ing the defendant to do the thing required, or fhow the rea- 
fon wherefore he hath not done it. The ule of this writ is 
where fomething certain is demanded by the plaintiff, which 
is in the.power of the defendant himfelf to perform, as, to 
reftore the poffeffion of land, to pay a certain liquidated 
debt, to perform a fpecific covenant, to render an account, 
and the like-; in all which cafes the writ is drawn up in the 


form of a precipe or command, to do thus, or fhow caufe to’ 


the contrary; giving the defendant his choice to redrefs the 
injury or fland the fuit. The other {pecies of original writs 
is called afi fecerit te fecurum, from the words of the writ ; 


- which direéts the fheriff to caufe the defendant to appear 


in court, without any option given him, provided the plain. 
tiff gives the fheriff fecurity effectually to profecute his claim. 
This writ is in ufe where nothing is {pecifically demanded, 
but only a fatisfaGtion in general; to obtain which, and mi- 
nifter complete redrefs, the intervention of fome judicature 
is neceflary. Such are writs of trefpafs, or on. the cafe, 
wherein no debt or other {pecific thing is fued for in cer- 
tain, but only dama.zes to be affefled by a jury. For this 
end the defendant is immediately called upon to appear in 
court, provided the plaintiff gives good fecurity of profecu- 
ting his claim. . Both f{pecies of writs are tefted, or witnef- 
fed, in the king’s own name’; ‘* witnefs onrfelf at Weitmin- 
fter,”’ or wherever the chancery-may be held. 

The fecurity here fpoken of, to be given by the plaintiff 
for prolecuting his claim, is common to both writs, though 
it gives denomination only to the latter. ‘I'he whole of it is 
at prefent become a mere matter of form; and John Doe 
and Richard Roe are always returned as the ftanding 
pledges for this purpofe.—The anciert ufe of them was to 
an{wer for the plaintiff, who in cafe he brought an action 
without caufe, or failed in the profecution of tt when 
brought, was liable to an amercement from the crown for 
raifing a falfe accufation ; and fo the form of the judjment 
ftill is. In like manner, as. by the Gothic conflitutions no 
perfon was permitted to lay a complaint againft another, 
nifi fub feriptura aut /pecificatione trium teftium, quod aGionem 
wellet perfegui: and, as by the laws of Sancho I. king of 
Portugal, damages were given againft a plaintiff who profe- 
cuted a groundlefs ation. 

‘Vhe day on which the defendant is ordered to appear in 
court, and on which the theriff is to bring in the writ, and 
report how far he has obeyed it, is called the return of the 
arit ; it being then returned by him to the king’s juttices 
at Weltminfter. And it is always made returnable at the 
diftance of at leaft 15 days from the date or teft, that the 
defendant may have time to.comé up to Weftmintter, even 
from the moft remote parts of the kingdom; and upon fome 
day in one of the four terms, in which the court fits for the 
difpatch of bufinefs. ‘ 

WRITING, the art or a&t of fignifying and conveying 
our ideas to others, by letters or characters vifible to the eye, 
See Composition, Grammar, ahd Laneuace. 

The moft ancient remains of writing, which have been 
tran{mitted to us, are upon hard fubftances, fuch as itones 
and metals, which were ufed by the ancients for edi&s and 
matters of public notoriety ; the decalogue was written on 
two tables of {tone ; but this praétice was not peculiar to 
the Jews, for it was ufed by moft of the eaftern nations, as 
well as by the Greeks and Romans; and therefore the ri- 


write the law on ftones, is abfurd ; for what is there faid by 
no means implies, that other materials mizht not be ufed on 
common occafions. The laws penal, civil, and ceremonial, 
among the Greeks, were engraven on tables of brals which 
were called Cyrbes. 

We find that wood was,alfo ufed for writing on in diffe- 
rent countries. In the Sloanian library (N° 4852.) are fix 
{pecimens. of Kufie writing, on boards about two feet in. 
lensth, and fix inches in depth. ‘The Chinefe, before the 
invention of paper, wrote or engraved with an iron tool up- 
on thin boards or on bamboo. Pliny fays, that table books. 
of wood were in ufe before the time of Homer. ‘L'hele 
table books were called by the Romans pugillares. The- 
wood was cut into thin flices, and finely plained and polifh- 
ed. ‘I'he writing was at firft upon the, bare wood, with an: 
iron initrument called a /fy/e. In later times thefe tables. 
were ufually waxed over, and written upon with that. inftru-. 
ment.’ ‘lhe matter written upon the tables. which were 
thus waxed over was-eafily effaced, and by fmoothing the 
wax new matter might be fubftituted in the place of what 
had been written before. The Greeks and Romans conti 
nued the ule of waxed table-books long after the ufe of pa- 
pyrus, leaves, and fkins, became common, becaufe they were 
{fo convenient for correcting extemporary compolitiohs. 

Table books of ivory are {till ufed for memorandums, but. 
they are commonly written upon with black lead pencils. 
‘Lhe practice of writing on table-books covered with wax 
was nt entirely laid afide till the commencement of the 14th 
century, 

The bark of trees was alfo ufed for writing by the an- 
cients, and is fo ftill in feveral parts of Afia. The fame 
thing may be faid of the leaves of trees. It is needlefs to 
obierve the ufe of parchment and vellum, papyrus and pa; 
per, for writing; it is too well known. ‘I'he method of fa- 
bricating thefe tubftances has been already defcribed as they 
occurred in the order of the alphabet. 

It is obvious, that when men wrote, or rather engraved, 
on hard {ubftances, inftruments of metal were neceffary,. 
fuch as the chilel and the itylus; but the latter was chiefly 
uled for writing “upon boards, waxed tablets, or on bark. 

When the ancients wrote on fofter materials than wood 
or metal, other inftruments were ufed for writing with, of 
which reeds and canes feem to have been the firlt. Reeds 
and canes are {till ufed as inftruments for writing with by 
the Tartars, the Indians, the Perfians, the lurks, and the 
Greeks. Pencils made of hair are ufed by the Chinefe for 
their writin : they firft liquify their ink, and dip their pen- 
cils into it. Flair-pencils have likewile been ufed for writing in 
Europe. Large capital letters were made with them from 
the time of the Roman emperors till the 16th century. Af- 
ter the invention of printing they were drawn by the illumi- 
nators. Quills of geefe, {wans, peacocks, crows, and other 
birds, have been uied in thefe weltern parts for writing withy. 
but how long is not eafy to afcertain. St Ifidore of Seville, 
who lived about the middle. of the 7th century, defcribes a 
pen made of a quill as ufed in his time. : 

Method of reftoring decayed Writings. In the 77th vol. 
of the Phil. Tranf. there is a paper on this. fubje& by Sir 
Charles Blagden. One of the beft methods he found upon ex- 
periment to be, covering the letters with phlogifticated or 
pruffic alkali, with the addition of a diluted mineral acid; upon 
the application of which, the letters changed very {peedily to 
a deep blue colour, of great beauty and intenfity. To pre- 
vent the fpreading of the colour, which, by blotting the 
parchment, detra€ts greatly from the legibility, the alkali 
fhould be put on firft, and the diluted acid added upon it; 
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The method found to anfwer beft has been, to fpread the 
alkali thin with a feather over the traces of the letters, and 
then to tonch it gently, as neatly upon or over the letters 
as can be done with the diluted acid, by means of a feather 
or a bit of ftick cut to a blunt point. Though the alkali 
fhould occafion no fenfible change of colour, yet the mo- 


ament the acid comes upon it, every trace of a letter turns 


at once to a fine blue, which foon acquires its full intenfity, 
and is beyond comparifon ftronger than the colour of the 
original trace had been. If, then, the corner of a bit of 
blotting paper be carefully and dexteroufly applied near the 
letters, fo as to imbibe the fuperfluous liquor, the flaining of 
the parchment may be in a great meafure avoided ; for it is 
‘this {uperfluous liquor which, abforbing part of the colour- 


‘ing matter from the letters, becomes a dye to whatever it 


touches. Care mutt be taken not to bring the blotting pa- 
per in conta¢t with the letters, becaufe the colouring mat- 
ter is foft whilft wet, and: may eafily be rubbed off. The 
acid chiefly employed was the marine ; but both the vitrio- 
lic and nitrous fucceed very well. ‘They fhould be fo far 
diluted as not to be in danger of corroding the parchment, 
after which the degree of ftrength does not feem to be a 
matter of much nicety. 

Method of Copying Wririncs. ‘Vhe ingenious Mr Watt, 
about 16 years ago, invented a method of copying writings 
very fpeedily, and without the poffibility of committing mi- 
ftakes. A piece of thin unfized paper is to be taken ex- 
a€tly of the fize of the paper to be copied ; it 1s to be moif- 
tened with water, or, what is better, with the following li- 
quid: Take of diftilled vinegar two pounds weight, 
diffolve it “in one ounce of boracic acid; then take four 
ounces of oyfter-fhells calcined to whitenefs, and carefully 
freed from their brown cruft; put them into the vinegar, 
fhake the. mixture frequently for 24 hours, then let it 
‘ftand until it depofits its fediment; filter the clear part 
through unfized paper into a glafs veffel; then add two 
ounces of the beft blue Aleppo galls bruifed, and place the 
liquor in a warm place, fhaking it frequently for 24 hours ; 
then filter the liquor. again through unfized paper, and add 
to it after filtration one quart, ale meafure, of pure water. 
Tt muft then fiand 24 hours, and be filtered again if it fhows 
a difpofition to depofit any fediment, which it generally 
does.- When the paper has been wet with this liquid, put 
it between two thick unfized papers to abforb the fuperflu- 
ous moifture; then lay it over the writing to be copied, 
and put a piece of clean writing paper above it. Put the 
whole on the board of a rolling-prefs, and prefs them thro’ 
the rolls, as is done in printing copperplates, and a copy of 
the writing fhall appear on both fides of the thin moiftened 
paper; on one fide in a reverfed order and dire€tion, but on 
the other fide in the natural order and cire&tion of the 
lines. . 

WRITTEN mountains. See Mountains. 

WRY-wecx, in ornithology. See Jynx. 

WURTEMBURG, or WirTensBure, a fovereign duchy 
of Germany, in Suabia ; bounded on the ‘north by Franco- 
nia, the archbifhopric of Mentz, and the palatinate of the 

Rhine; on the eait by the county of Oeting, the marqui- 
fate of Burgau, and the territory of Ulm; on the fouth by 
the principality of Hoen-Zollern, Furftenburg, and the mar- 
quifate of Hohenburg; and on the weft by the palatinate of 
the Rhine, the marquifate of Baden, and the Black Foreft. 
It is 65 miles in length, and as much in breadth, and the 
river Neckar runs almoft through the middle of it from 
fouth to north. ‘Though there are. many mountains and 
woods, yet it is one of the moft populous and fertile coun- 
tries in Germany, producing plenty of grafs, corn, fruits, 


"and a great deal of wine towards the confines of the palati- 
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nate. ‘Phere are alfo mines, and ‘alt {pringe, with plenty Wurtfoe 
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of game and fifh. It contains 645 villages, 88 towns, and“ Ychew 


26 cities, of which Stutgard is the capital. 

WURTSBURG, a large bifhopric in Germany, com. 
prehending the principal part of Franconia. It is bound- 
ed by the county of Henneburg, the duchy of Coburg, 
the abbey of Fuld, the erchbifhopric of Mentz, the mar- 
quifate of Anfpach, the bifhopric of Bamberg, and the 
county of Wertheim; being about 65 miles in leneth, 
and 50 in breadth, and divided into 50 bailiwicks. ‘The 
foil is very fertile, and produces more. corn and wine than 
the inhabittane confume. The territories of the bifhop 
comprehend above 400 towns and villages, of which he is 
fovereign, being one of the greateft ecclefiaftical princes of 
the empire. 


WURYZBURG, a large and handfome city of Germa- — 


ny, and one of the principal in the circle of Franconia. It 
is defended with good fortifications, and has a magnificent 
palace. 
rally 400 poor men and women. ‘The caftle is at a {mall 
diftance from the city, and commands it, as it ftands upon 
an eminence. [t communicates with the city by a ftone- 
bridge, on which are 12 flatues, reprefenting as many faints. 
The arfenal and the cellars of the bifhop deferve the atten- 
tion of the curious. There is alfo an univerfity, founded in 
1403. It is feated on the river Maine, in E. Long. ro. 2. 
N. Lat. 49. 40. 

WYCHERLEY (William), an eminent Englifh comic 
poet, was born about 1640. A little before the reftoration 
of King Charles II. he became a gentleman commoner of 
Queen’s college Oxford, where he was reconciled by Dr 
Barlow to the Proteftant religion, which he had a little be- 
fore abandoned in his travels. He afterward entered him. 
felf in the Middle-temple, but foon quitted the ftudy of the 
law for purfuits more agreeable to his own yenins, as well 
as to the tafte of the age. Upen writing his firft play, in- 
titled, Love in a Wood, or St James’s Park, which was 
acted in 1672, he became acquainted. with feveral of the 
celebrated wits both of the court and town, and likewile 
with the duchefs of Cleveland. Some time after appeared 
his comedies, called The Gentleman-Dancing-Mafter, the 
Plain Dealer, and the Country Wife; all which were aéted 
with applaufe. George duke of Buckingham had a very 
high efteem for him, and beftowed on him feveral advanta- 
geous poits. King Charles alfo fhowed him fignal marks 
of favour; and once gave him a proof of his efteem, which 
perhaps never any fovereign prince before had given to a 
private gentlemen. Mr Wycherley being ill of a fever, at 
his lodgings in Bow-ftreet, the king did him the honour of 
a vifit. Finding him extremely weakened, he commanded 
him to take a journey to the fouth of France, and affured 
him, at the fame time, that he would order him 500 |. to 
defray the charges of the journey. Mr Wycherley accord- 
ingly went into France; and having fpent the winter there, 
returned to England entirely reftored to his former vigour. 
The king, fhortly after his arrival, told him, that he had a 
fon, who he was refolved fhould be educated like the fon of 
a king, and that he could not choofe a more proper man for 
his governor than Mr Wycherley ; for which fervice 1 5001. 
per annum fhould be fettled upon him. 

Immediately after this offer he went down to Tunbridge, 
where walking one day upon the Well’s-walk with his 
friend Mr Fairbeard of Gray’s-Inn, juft as he came up to 
the bookfeller’s fhop, the countefs of Drogheda, a young 
widow, rich, noble, and beautiful, came there to enquire 
for ‘The Plain Dealer; “ Madam,” fays Mr Fairbeard, 
“ fince you are for the Plain Dealer, there he is for you ;’* 


puthing Mr Wycherley towards her. “ Yes,” fays Mr 


Wycherley, 


There is a handfome hofpital, in which are gene-» 


| herley. 


thium. 
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Wycherley, “ this lady can bear plain-dealing; for the 
appears to be fo accomplifhed, that what would be-a com- 
pliment to others, would be plain dealing to her.”” “ No, 
truly, Sir’’, faid the countefs, “ I am not without my faults, 
any more than the reft of my fex; and yet, notwithftanding, 
I love plain-dealing, and am never more fond of it than 
when it tells me of them.” Then, madam,” fays Mr 
Fairbeard, “ you and the Plain-Dealer feem defigned by 
Heaven for each other.”*—In fhort, Mr Wycherley walked 
a turn or two with the countefs, waited upon her home, 
vifited her daily while the ftaid at Tunbridge, and married 
her foon after without acquainting the king. By this ftep, 


‘which was looked upon as a contempt of his majefty’s orders, 


he forfeited the royal favour. The countefs of Drogheda 
fettled her whole fortune upon him; but his title being dif- 
puted after her death, he was fo reduced by the expences 
of the law and other incumbrances, as to be unable to fatisfy 
the impatience of his creditors, who threw him into prifon; 
and the bookfeller whe printed his Plain-Dealer, by which 
he got almoft as much money as the other gained reputa- 
tion, was fo ungrateful as to refufe to lend him 201. in his 
extreme receflity. In that confinement he languifhed feven 
years; but et length king James going to fee the above 
play, was fo charmed with it, that he gave immediate orders 
for the payment of his debts, and even granted him a pen- 
fion of 2001. per aznum. But that prince’s bountiful inten- 
tions were in a great meafure defeated merely through Mr 
Wycherley’s modefty ; he being afhamed to tell the earl of 
Mulgrave, whom the king had fent to demand it, a true 
ftate of his debts. He laboured under the weight of thefe 
difficulties till his father died, who left him 6001 a-year. 
But this effate was under uneafy limitations, he being only 
a tenant for life, and not being allowed to raife any money 
for the payment of his debts. However, he took a me- 
thod of doing it which few fufpeGed to be his choice ; and 
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this was making a jointure, He had often declared, that Wyndham 
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he was refolved to die married, though he could not bear 


% 


the thoughts of living in that ftate again : accordingly, juft Rg is 


at the eve of his death, he married a young gentlewoman 
with 15001. fortune, part of which he applied to the ufes 
he wanted it for. Eleven days after the celebration of thefe 
nuptials, in December 1715, he died, and was interred in 
the vault of Covent-garden church. 

Befides his plays above-mentioned, he publifhed a volume 
of poems in folio. In 1728 his pofthumous works in prefe 
and verfe were publifhed by Mr Theobald. 

WYNDHAM (Sir William), defcended of an ancient 
family, was born about the year 1687, and fucceeded young 
to the title and eftate of his father. On his return from. 
his travels, he was chofen member for the county of Somer- 
fet ; in which ftation he ferved in the three lat parliaments 
of Queea Anne, and as long as he lived: after the change of 
the miniftry in 1710, he was appointed fecretary at war ; 
and in 1713 was raifed to be chancellor of the exchequer. 
Upon the breach between the earl of Oxford and lord Bo- 
lingbroke, he adhered to the interefts of the latter. He 
was removed from his employment on the acceffion of 
George I. and falling under fufpicion on the breaking out 
of the rebellion in 1715, was apprehended. He made his 
efcape ; a reward was publithed for apprehending him; he. 
furreridered, was committed to the Tower, but never brought 


toatrial. After he regained his liberty, he continued in op-. 
pofition to the feveral adminiftrations under which he lived s, 


and died in 1740. 

WYKEHAM (William of). See Wituram. 

WYE, a river of Wales, which rifing on the confines of 
Cardiganhhire, and running fouth-eaft, divides the counties 
of Radnor and Brecknock ; then crofling Herefordfhire, it 


runs fouth and falls into the mouth of the Severn at Chep-- 


flow. 


be 


or x, is the 22d letter of our alphabet, and a double 
? confonant. It was not ufed by the Hebrews or 
ancient Greeks; for as it is a compound letter, the an- 
cients, who ufed great fimplicity .in their writings, ex- 
prefled this letter by its component letters cs. Neither 
have the Italians this letter, but exprefs it by J. X begins 
no word in our language but fuch as are of Greek original ; 
and is in few others but what are of Latin derivation ; 
as perplex, reflexion, defluxion, €5'c. We often exprefs this 
found by fingle letters, as cks, in backs, necks; by ks, in books, 
breaks ; by cc, m accefs, accident; by ct, in aGion, union, &Sc. 
The Englifh and French prenounce it like cs or ks ; the 
Spaniards like c before a, viz. Alexandro, as if it were Ale. 
candro. In numerals it exprefleth 10, whence in old Roman 
manufcripts it is ufed tor denarius ; and 2s {uch feems to be 
made of two V’s placed ane over the other. When a dafh 
is added over it, thus X,, ix fignifies 10,000. 


XANTHIUM, in botany; a genus of plants of the clafs. 


monacia, order pentandria, and arranged: in the natural. clafii- 
fication under the 4gth order, compofite. ‘he male flowers 
are compofite, common calyx imbricated’; corollule:mono- 
petalous, tubular, quinquefid. Female ; calyx involucrum 
of two leaves, containing two: flowers; corolla o 3. drupa, 
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dry, prickly; nucleus bilocular.. There are five {pecies, 


one of which is a native of Britain, the frumarium or lefs 


only Xanthoxy=- 
lum, 


burdock. The ftem‘of this plant is-a foot and a Half high, Xebec. 


thick, often {potted ; leaves heart-fhaped, lobed, on long foot- NTs 


ftalks. Flowers, male and female, many together, in the 
alz of the leaves. The leaves.are bitter and aftringent. A 
decoétion of the whole plant affords a. fhowy yellow: colour, 


but it is better if only the flowers are ufed. Horfes and: 


goats eat it; cows, flieep, and {wine refufe it, 


KXANTHOXYLUM. See Za NTHOXY LUM: 


XEBEC, or Zesec, a {mall three-mafted veffel, navigated. 


in the Mediterranean Sea, and on the coafts of Spain, Por- 
tugal, and Barbary.. See Plate CCCCLII, fig. 10, 

The fails of the xebec are-in general fimilar to thofe of 
the poleacre, but the hull is extremely different from that 


and almof every other veffel. It is:furnifhed wich a {trong 


prow: and the extremity of the ftern, which is nothing more 


than a fort of railed platform or gallery, projects farther be- 
hind the counter and buttock than that.of any. European. 
fhip. 

Being generally equipped as a corfair, the xebec is con- 
ftrudted with a narrow floor,.to be more fwift in purfuit of 
the enemy ;, and of a great breadth, to enable her to carry 
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a great force. of fail for this purpofe without danger of over- 
turning. As thefe veffels are ufually very low built, their 
decks are formed with a great convexity from the middle of 
their breadth towards the fides, in order to carry off the wa- 
ter which falls aboard more readily by their {cuppers. Dut 
as this extreme convexity would render it very difficult to 
walk thereon at fea, particularly when the veffel rocks by 
the agitation of the waves, there is a platform of grating 
extending along the deck from the fides: of the veffel to- 
wards the middle, whereon the crew may walk dry-footed 
whilft the water is conveyed through the grating to the 
{cuppers. . 

The xebecs, which are generally armed as veffels of war 
by the Algerines, mount from 16 to 24 cannon, and carry 
from 300 to 450 men, two-thirds of whom are generally 
foldiers. 

By the very complicated and inconvenient method of 


working thefe veffels, what one of their captains of Algiers . 


told Mr Falconer will be readily believed, viz. that every 
xebec requires at leaft the labour of three f{quare-rigged 
Ships, wherein the ftanding fails are calculated to anfwer 
every fituation of the wind. 

XENOCRATES, a celebrated ancient Grecian philo- 
fopher, was born at Chalcedon in the osth Olympiad. At 
firft he attached himfelf to A®{chines, but atterwards be- 
came a difciple of Plato, who took much pains in cultiva- 
ting his genius, which was naturally heavy. His temper 
was gloomy, his afpeé fevere, and his manners little tinc- 
tured with urbanity. Thefe material defects his matter 
took great pains to correét; frequently advifing him to 
facrifice to the Graces: and the pupil was patient of in- 
ftruGtion, and knew how to value the kindnefs of his prcep- 
tor. Aslong as Plato lived, Kenocrates was one of his 
mott efteemed difciples ; after his death he clofely adhered 
to his do@trine; and, in the fecond year of the 11oth 
Olympiad, he took the chair in the academy, as the fucceflor 
of Speufippus. - 

Xenocrates was celebrated among the Athenians, not 
only for his wifdom, but for his #irtues. So eminent was 
his reputation for integrity, that when he was called upon 
to give evidence in a judicial tranfaGtion, in which an oath 
was ufually required, the judges unanimoufly agreed, that 
his fimple affeveration fhould be taken, as a public teftimony 
to his merit. Even Philip ef Macedon found it impoffible 
to corrupt him. So abftemious was he with refpeét to food, 
that his provifion was frequently {poiled before it was cone 
fumed.. His chaftity was invincible. Phryne, a cele- 
brated Athenian courtezan; attempted without fuccefs to 
feduce him. Of his humanity the following pathetic in- 
cident is a fufficient proof: A fparrow, which was pur- 
fued by a hawk, flew into his bofom; he afforded it pro- 
teGtion till its enemy was out of fight, and then let it go, 
faying, that he would never betray a fuppliant. He was 
fond of retirement, and was feldom feen in the city. He 
was difcreet in the ufe of his time, and carefully allotted a 
certain portion of each day to its proper bufinels. One of 
thefe he employed in filent meditation. He was an admi- 


‘rer of the mathematical fciences; and was fo fully convinced 


of their utility, that when a young man, who was unac- 
quainted with geometry and aftronomy, defired admiffion 
into the academy, he refufed his requeft, faying, that he 
was not yet poflefled of the handles of philofophy. In 
fine, Xenocrates was eminent both for the purity of his 
morals and for his acquaintance with f{cience, and fupported 
the credit of the Platonic fchool, by his leétures, his 
writings, and his conduct. He lived to the firft year of 
the 116th Olympiad, or the 82 of his age, when he 
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loft his life by accidentally falling, inthe: dark, into a Xenoph 
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refervoir of water. 

XENOPHANES, the founder of the Eleaic fe& of 
philofophy among the Greeks, was born at Colophon pro- 
bably about the 65th Olympiad. From fome caufe or 
other he left his country early, and took refuge in Sicily, 
where he fupported himfelf by reciting, in the court of 
Hiero, eleviac and iambic verfes, which he had written in 
reprehenfion of the theogonics of Hefiod and Homer. 
From Sicily he paffed over into Magna Grecia, where he 
took up the profeffion of philofophy, and became a cele- 
brated preceptor in the Pythagorean {chool. Indulging, 
however, a greater freedom of thought than was ufual 
among the difciples of Pythagoras, he ventured to introduce 
new opinions of his own, and in many particulars to oppofe 
the doétrines of Epimenides, Thales, and Pythagoras. 
Xenophanes poffeffed the Pythagorean chair of philofophy 
about feventy years, and lived to the extreme age of an 
hundred years, that is, according to Eufebius, till the 81ft 
Olympiad. The doétrine of Xenaphares concerning na- 
ture is fo imperfeéily preferved, and obfcurely expreffed, 
that it is no wonder that it has been differently reprefented 
by different writers. Perhaps. the truth is, that he held 
the univerfe to be one in nature and fubftance, but diftin- 
guifhed in his conception between the matter of which all 
things confit, and that latent divine force which, though 
not a diftin® fubftance but an attribute, is neceflarily in- 
herent in the univerfe, and is the caufe of all its perfection. 

XENOPHON, an illuftrious philofopher, general, and 
hiftorian, was born at Athens in the 3d year of the 82d 
Olympiad. When he was a youth, Socrates, ftruck with 
his external appearance, determined to admit him into the 
number of his pupils. Meeting him by accident in a 
narrow paflage, the philofopher put his ftaff acrois the 
path, and ftopping him, afked, where thofe things were to 
be purchafed which are neceflary to human life? Xeno. 
phon appearing at a lofs for a reply to this unexpected fa- 
lutation, Socrates proceeded to afk him, where honett and 
good men were to be found? Xenophon ftill hefiating, So- 
crates faid to him, ‘ Follow me, and learn.” From that 
time Xenophon became a difciple of Socrates, and made a 
rapid progrefs in that moral wifdom for which his matter 
was fo eminent. Xenophon accompanied Socrates in the 
Peloponnefian war, and fought courageoufly in defence of 
his country. © He afterwards entered into the army, of Cy- 
rus as a private volunteer in his expedition axainft his 
brother. This enterprize preving unfortunate, Xenophon, 
aiter the death of Cyrus, advifed his fellow foldiers to at- 
temnt a retreat into their own country. They liftened to 
his advice; and having had many proofs of his wifdom as 
well as courage, they gave him the command of the army, 
+1 the reom of Proxenus who had fallen in battle. In this 
command he acquired great glory by the prudence and 
firmnefs with which he condu¢ted them back, through the 
midft of innumerable dangers, into their own country. The 
particulars of this memorable adventure are related by Xeno- 
phon himfelf in his Retreat of the Ten Thoufand. After 
his return into Greece, he joined Agefilaus, king of Sparta, 
and feught with him againft the Thebans in the celebrated 
battle of Cheronea. ‘The Athenians, difpleafed at this al- 
liance, brought a public accufation againft him for his for- 
mer conduét in engaging in the fervice of Cyrus, and cone 
demned him to exile. The Spartans, upon this, took 
Xenophon, as an injured man, under their proteétion, and 
provided him a comfortable retreat at Scilluntes in Elea. 
Here, with his wife and two children, he remained feveraf 
years, and pafled his time in the fociety of his friends, and 
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name immortal. A war at length arofe between the Spar- 
tans and Eleans; and Xenophon was obliged to retire to 
Lepreus, where his eldeft fon had feted. He afterwards 
removed, 
firft year -of the hundred and fifth Olympiad, he finifhed 
his days. 

Xenorpuon the Younger, a Greek writer, fo called to di- 
ftinguifh him from the celebrated Xenophon, was born at 
Ephefus, and lived, according to fome authors, before He- 
liodorus, that is, abont the beginning of the 4th century. 
He is only known by his Ephefaca, a Greek romance in 
five books, which is efteemed, and contains the amours or 
adventures of Abracomes and Anthia. This romance was 


. printed at Londen, in Greek and J.atin, in 1724, Ato. 


XERXES L. the fifth king of Perfia, memorable for the 
vaft army he is faid to have carried into the field againtt 
Leonidas king of Sparta; confifting, according to fome hi- 
ftorians, of 800,000 ren, while others make it amount to 
3,000,000, exclufive of attendants. The fleet that attended 
this prodigious land force is likewife made to confilt of 2000 
fail; and all the fuccefs they met with was the taking and 
burning the city of Athens; for the army was fhamefully 
repulfed near the ftraits of Thermopyle by Leonidas, and 
the fleet was difperfed and partly deftroyed by ‘l‘hemillocles 
at the ftraits of Salamis, who had only 380 fail under 
his command. Xerxes was affaffinated by Artabanes, chief 
captain of his guards, and his diftinguithed favourite. See 
SPARTA. 

XIMENES (Francis), a juftly celebrated cardinal, bi- 
fhop of Toledo, and prime minifter of Spain, was born at 
Torrelaguna, in Old Caftile, in 14.37, and ftudied at Alcola 
and Salamanca. He then went to Rome ; and being rob- 
bed on the road, brought nothing back but a bull for ob- 
taining the firft vacant prebend: but the archbifhop of To- 
Jedo refufed it him, and threw him in prifon. Being at 
length reltored to liberty, he obtained a benefice in the dio- 
cefe of Siguenga, where cardinal. Gonzales de Mendoza, 
who was the bifhop, made him his grand vicar. Ximenes 
fome time after entered among the Francifcans of ‘Toledo ; 
but being there troubled with vifits, he retired to a folitude 
named Caj/tanel, and applied himfelf to the ftudy of divinity 
and the oriental tongues. At his return to Toledo, queen 
Ifabella of Caftile chofe him for her confeffor, and afterwards 
nominated him archbifhop of Toledo; which, next to the 
papacy, is the richeft dignity in the church of Rome. 
‘* ‘This honour (fays Dr Robertfon) he declined with a firm- 
nefs which nothing but the authoritative injunétion of the 
pope was able to overcome. Nor did this height of promotion 
chance his manners. Though obliged to difplay in public that 
magnificence which became his ftation, he himfelf retained 
his monatlic feverity. Under his pontifical robes he con- 
ftantly wore the coarfe frock of St Francis, the rents of 
which he ufed to patch with his own hands. He at no time 
ufed linen, but was commonly clad.in hair-cloth. He 
flept always in his habit ; moft frequently on the floor or 
on boards, and rarely in a’bed. . He did not tafte any..of 


_ the delicacies which appeared at his table, but fatiatied him- 


{eli with that fimple diet which the rule of his order pre- 
fcribed. Notwithftanding thefe peculiarities, fo oppefite 
to the manners of the world, he pofleffed a thorough know. 
ledge of its affairs, and difeovered talents for bufinels 
which rendered the fame of his wifdom equal to that of his 
fandity.”’ His firft care was to provide for the neceflities 
of the poor; to vifit the churches and holfpitals; to purge 
his diocefe of ufurers and places of debauchery ; to degrade 
corrupt judges, ard place in their room perfons whom he 
knew to be diftinguifhed by their probity and difintercfied- 
Vou. XVIII. Part IT. 


EF oem: ] 


hon in writing thofe hillorical works which havé fendered his 


with his whole family, to Corinth, where, in the - 
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nefs. 
1499 founded the college of St Udephonfo. Three years 
after he undertook the Polyglot Bible; and for that pur- 
pofe fent for many learned men to come to him at Toledo; 
purchafed feven copies in Hebrew for 4ooo crowns, and 
gave a great price for Latin and Greek manuicripts. At 
this Bible they laboured above 12 years. It contains the 
Hebrew text of the Bible; the verfion of the Septuagint, 
with a litefal’tranflation ; that of St Jerom, and the Chaldee 
paraphrafes of Oukelos; and Ximenes added to it a dic- 
tionary of the Hebrew and Chaldee words contained in the 
Bible. This work is called Ximenes’s Polyglot. In 1507 
pope Julius II. gave him the cardinal’s hat, and king Fer- 
dinand the Catholic entrufed him with the adminiftration 
of affairs. Cardinal Ximenes was from this moment the 
foul of every thing that paffed in Spain. He diftinguifhed 
himfelf at the beginning of his miniftry by difcharging the 
people from the burdenfome tax called acavale, which had 
been continued on account of the war againft Granada ; 
and laboured with fuch zeal and fuccefs in the converfion of 
the Mahometans, that he made 3000 converts, among whom 
was a prince of the blood of the kings of Granada. In 
1509 cardinal Ximenes extended the dominions of Ferdi- 
nand, by taking the city ef Oran in the kingdom of Algiers. 
He undertook this conqueft at his own expence, and marched 
in perfon at the head of the Spanifh army cloathed in his pon- 
tifical ornaments, and accompanied by a great number of 
ecclefiaftics and monks. Some time after, forefeeing an ex- 
traordinary fcarcity, he ereéted public granaries at Toledo, 
Alcala, and ‘Torrelazguna, and had them filled with corn at 
his own expence; which gained the people’s hearts to fuch 
a degree, that to preferve the memory of this neble a@tion 
they had an eulogium upon it cut on marble, in the-hall of 
the fenate- houfe at ‘Toledo, and in the market-place. King 
Ferdinand dying in 1516, left cardinal Ximenes regent of 
his dominions; and the archduke Charles, who was after- 
wards the emperor Charles V. confirmed that nomination. 
The cardinal immediately made a reform of the officers of 
the fupreme council and of the court, and put a ftop to the 
oppreffion of the grandees. He vindicated the rights of 
the people againft the nobility ; and as by the feudal cone 
ititution the military power was lodged in ,the hands of the 
nobles, and men of inferior condition were called into the 
field only as their vaffals, a king with feanty revenues de- 
pended on them in all his operations. From this ftate Xi- 
menes refolved to deliver the crown; and iffued a proclama- 
tion, commanding every city in Caftile to inrol a certain 
number of its burgeffes, and teach them military difcipline ; 
he himfelf engaging to provide officers to command them at 
the public expence. This was vigoroufly oppofed by the 
nobles ; but by his intrepidity and fuperior ‘addrefs he car- 
ried his point. He then endeavoured to diminifh the pof- 
feflions of the nobility, by reclaiming all the crown-lands, 
and putting a ftap to the penfions granted by the date king 
Ferdinand. Tis addition made to the revenues enabled 
him to difcharge all the debts of Ferdinand, and to eftablifh 
magazines of warlike ftores. The nobles, alarmed at thefe 
repeated attacks, uttéred loud complaints ; but before they 
proceeded to extremities, appointed fome grandees of the 
firfl rank to examine the powers in confequence of which 
he exercifed aets.of fuch high authority. Ximenes received, 
them with cold civility ; produced the teftament of Ferdi- 
nand, by which he was appointed regent, together with the 
ratification of that deed by Charles. ‘I'o both thefe. they 
objeGted ; and he endeavoured to eftablifh their validity. 
As the converfation grew warm, he led them infenfibly toa. 
balcony, from which they had a view of a large body of 
troops unc ‘er arms, and of a formidable train of artillery. 
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THe ereéted a famous univerfity at Alcala; and in. Ximenem 


Himes, 4 Behold {fayé he, 


Xiphias. 


. drawn into the boat. 
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pointing to thefe, and raifinir his voice) 
the powers which I have received from his Catholic ma- 


jefty! With thefe I govern Caftile; and with thefe I will 


govern it, till the king, your mafter and mine, takes pof- 
faffion of his kingdom !”? A declaration fo bold and haugh- 
ty filenced them, and aftonifhed their affociates. They 
faw that he was prepared for his detence, and laid afide all 
thoughts of a general confederacy again{t his adminiftration. 
At length, from the repeated intreaties of Ximenes, and 
the impatient murmurs of the Spanith miniftry, Charles V, 
embarked, and landed in Spain, accompanied by his favourites. 
Ximenes was advancing to the coaft to meet ‘him, but at 
Bos Equillos was ieized with a violent diforder, which his 
followers confidered as the effe&ts of poifon. This accident 
obliging Ximenes to ftop, he wrote to the king, and with 
his ufual boldnefs advifed him to difmifs all the frangers in 
his train, whofe number and credit already zave offence to 
the Spaniards, and earneftly defired to have an interview 
with him, that he might inform him of the ftate of the na- 
tion, and the temper of his fubje&ts. To prevent this, not 
only the Flemings, but the Spanifh grandees, employed all 
their addrefs to keep Charles at a diftance from Aranda, the 
place to which ‘the cardinal had removed. His advice was 
now flighted and defpifed. Ximenes, confcious of his own 
integrity and merit, expeéted a more grateful return from a 
prince to whom he delivered a kingdom more flourifhing 
than it had been in any former age, and a more extenfive 
autherity than the moft illuftrious of his anceftors had ever 
poffeffed ; and lamented the fate of his country, about te 
be ruined by the rapacioufnels and infolence of foreign, fa- 
vourites. While his mind was agitated by thefe paffions, 
he received a letter from the king; in which, after a few 
cold and formal expreffions of regard, he was allowed to re- 
tire to his diocefe ; and he expired a few hours after reading 
it in 1517, in the 8: ft year of his age. - 


This famous cardinal ought not to be confounded with 

Roderic Ximewas, archbifhop of Toledo, in the 13th 
century, who wrote a Hiftory of Spain in nine books; nor 
with feveral other Spanith writers of the name of X/menes. 


XIPHIAS, in zoology, the Sworp-risu ; a genus of 


fithes belonging to the order of apodes. ‘The upper jaw 
terminates in a lonz {word-fhaped roftrum, frora which it is 
called the /wvord-fifh : there are no teeth in the mouth; the 
gill:membrane has eight rays; and the body is fomewhat 
cylindrical. ‘Uhere is but one fpecies, viz. the g/adius, 
found in the European ocean. This fifh fometimes fre. 
quents our coafte, but is much more common in the Me- 


- diterranean Sea, efpecially in the part that fenarates Italy 


from Sicily, which has been long celebrated for it: the 
promontory Pelorus, now Capo di Faro, was a place noted 
for the refort of the xiphias, and poffibly the ftation of the 
{peculatores, or the perfons who watched and gave notice of 
the appreach of the fifh. : 

The ancient method of taking them is particularly de- 
{cribed by Strabo, and agrees exaGtly with that praétifed 
by the moderns. A man afcends one of the cliffs that 
overhangs the fea: as foon as he {pies the fith, he gives no- 
tice, either by his voice er by figns, of the courfe it takes. 
Another;-that is ftationed in a boat, climbs up the maft, 
and on feeing the fword-fith, dire&ts the rowers towards it. 
-As foon as he thinks they are got within reach, he defcends, 
and taking a fpear in his hand, ftrikes it into the fith; 
which, after wearying itfelf with its agitation, is feized and 
It is much efteemed by the Sicilians, 
who buy it up eagerly, and at its firft coming into feafon 
give about fixpence Englifh-per pound. The feafon lafts 
from May till Auguft. The ancients ufed to cut this fith 
into pieces and falt it; whence it was called Tomus Thuri- 
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anus, from ‘Thutii, a town in the bay of Tarentum, where Xylo: 
it was taken and cured. : 

The {word-fith is faid to be very voracious, and that it is 
a great enemy to the tunny, who (according to Belon) are 
as much terrified at it as fheep are at the fight of a wolf. 
It is a great enemy to the whales, and frequently deflroys 
them. See Barana. 

“XYLO-ALOES, or Atot-woon, in the materia medi- 
ca, is the product of a tree growing in China and fome of 
the Indian iflands. See Excacaria. 

This drug is diftinguifhed into thee forts ; the calam- 
bac or tambac, the common lignum aloes, and calambour. 

The calambac, or finett aloes-wood, called by authors fg- 
num aloes preftantifimum, and by the Chinefe /ukhiang, is the 
mott refinous ot all the woods we are acquainted with : it is 
of a li. ht {pongy texture, very porous, and its pores fo fill. 
ed up with a foft and fragrant refin, that the whole may be 
prefled and dented by the fingers like wax, or moulded 
about by chewing in the mouth, in the manner of mattich. 
‘This kind, laid on the fire, melts in great parts like refin, 
and burns away in a few moments with a bright flame and 
perfumed {mell. Its feent,; while in the mafs, is very fra- 
grant and agreeable; and ‘its. tafte acrid and bitterifh, but 
very aromatic and agreeable. It is fo variable in its colour, 
that fome have divided it into three kinds; the one varie- 
gated with black and purple; the fecond, with the fame 
black, but with yellowifh inftead of purple; and the third, 
yellow alone like the yolk of an-egg: this laft is the leaft 
{cented of the three. ‘The variation, however, is owing to 
the trunk of the tree being itfelf of three different colours ; 
and the heart of it is the valuable fort frft defcribed. The 
two following are fuppofed to be the other parts of the 
trunk ; thouzh this feems doubtful, efpecially in regard to 
the laft fort, from the circumftance mentioned of its being 
found in large logs entire, and fometimes only the seart, 
which, as above noticed, conftitutes the calambac. 

The lignum aloes vulgare is the fecond in value. This 
is of a more denfe and compact texture, and confequently 
lefs refinous than the other ; there is fome of it, however, 
that is {pongy, and has the holes filled up with the right 
refinous matter ; and all of it, when good, has veins of the 
fame refin in it. We meet with it in {mall fragments, which 
have been cut and {plit from larger: thefe are of @ toler- 
ably denfe texture in the more folid pieces, and of a dufky 
brown colour, variezated with refinous black veins. It is 
in this ftate very heavy, and lefs fragrant than in thofe 
pieces which fhow a multitude of little holes, filled up with 
the fame blackifh matter that forms the veins in others, 
The woody part of thefe laft pieces is fomewhat darker 
than the other, and is not unfrequently purplith, or even 
blackifh. The {mell of the common aloe-wood is very 
agreeable, but not io ftronzly perfumed as the former. Its 
taite is fomewhat bitter and acrid,. but very aromatic. 

The calambour, called alo agallochum /ylvefre, and lignum 
aloes mexicanum, is light and friable, of a dufky and often 
mottled colour, between a dufky green black and a deep 
brown. Its {mell is fragrant and agreeable, but much lefs 
fweet than that of either of the others; and its tafte bit- 
terifh, but not fo much acrid or aromatic as either of the 
two former. ‘This ts faid to be met with very frequently, and 
in large logs; and thefe fometimes entire, fometimes only 
the heart ef the tree. This is the aloe-wood ufed by the 
cabinet-makers and inlayers. ~ 

This drug is efteemed a cordial taken inwardly ; and is 
fometimes given in diforders of the ftomach and bowels, and 
to deftroy the worms. A very fragrant oil may be procu- 
red from it by diftillation ; which is recommended in pa- 
ralytic ‘cafes trom five to fifteen drops. It is at prefent, 
however, 


e's, hogwaver, butiittde ufed ; and would fearce be met with any- 
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~ the old compofitions. 


XYNOQECIA, in Grecian antiquity, an anniyerfary 
featt obferved by the Athenians in honour of Minerva, upon 
the fixteenthef Hecatembaon, tocommemorate their leaving, 
by the perfuafion of Chefus, their country-feats, in which 
they lay diiperfed here and there in Attica, and uniting to- 
gether in one body. 


XYSTARCHA, ia antiquity, the mafler or direftor of 


923 |] 


the xyflus, Ya the Greek gymnafium, the uyflarcha was Xyfvr. 
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the fecond officer, and the gymnafiarcha the firft; the for. 
mer was his lieutenant, and prefided over the two xyfti, and 
all exercifes of the athlete therein, . 

XYS1TUS, among the Greeks, was a long portico, open 
or covered at the top, where the athlete practifed wreftling 
and running; the gladiators, who pratifed therein, were 
called xy/ict, Among the Romans, the xyftus was only an 
alley, or double row of trees, meeting like an arbour, and 
forming a fhade to walk under. + : 
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ftum of acone. All the yards of a fhip are {quare except Yard, 


Y or y, the 23d letter of our alphabet: its found is 
» formed by expreffing the breath with a fudden ex- 
panfion of the lips from that configuration by which we ex- 
prefs the vowel w. It is one of the ambigenial letters, being 
a conlonant in the beginning of words, and placed before all 
vowels, as in yard, yield, young, 8c. but before no confonant. 
At the end of words it is a vowel, and is fubftituted for the 
found of i, as in ¢ry, defery, &c. In the middle of words it 
is not ufed fo frequently as ¢ is, unleis in words derived from 
the Greek, as in chyle, empyreal, &c. though it is admitted 
into the middle of fome pure Englith words, as in dying, 
S’ying, &c. The Romans had no capital of this letter, but 
uled the {mall one in the middle and laft fyllables of words, 
as in coryambus, onyx, martyr. Y is alfo a numeral, fignify- 
ing 150, or, accerding to Baronius 159; and with a dath 
a-ton, as Y, it fignified 1 50,co0>. 

YACHT, or yarcu, a veffel of ftate, ufually employed 
to convey princes, ambéffadors, or other great perionages, 
from one kingdom to another. 

4\s the principal defign of a yacht is to accommodate 
the paffengers, it is ufually fitted with a variety of conve- 
nient apartments, with fuitable furniture; accordinz to the 
quality or number of the perfons contained therein. 

The royal yachts are commonly rigoed as ketches, ex- 
cept the principal one referved for the fovereign, which is 
equipped with three maits like a thip. They are in gene- 
ral eleoantly furnifhed, and richly ornamented with fculpture; 
and always commanded by captains in his majelty’s navy. 

Befides thefe, there are many other yachts of a {maller 
kind, employed by the commiffioners of the excife, navy, 
and cuftoms; er ufed as pleafure-boats by private gentle- 
men, 

YAMS. See Dioscorea. 

YAMBOO. See Eucenta. 

YARD of a Suir, a long piece of timber fufpended 
upon the mafts of a fhip, to extend the fails to the wind. 
See Masr and Sam. 

All yards are either fquare or lateen ; the former of which 
are f{ufpended acrofs the mafts at right angles, and the lat. 
ter obliquely. See Plate CCCCXLIV. fig. 1. 

The iquare yards are nearly of a cylindrical furface. 
hey taper from the middle, which is called the flings, to- 
wards the extremities, which are termed the yird-arms ; and 
the diftance between the flings and the yard-arms on each 
fide is by the artificers divided into quarters, which are 
diftinguifhed into the ‘firft, fecond, third quarters, and 
yard-arms. ‘[he middle quarters are formed into eight 
fquares, and each of the end parts is figured like the fru- 


that of the mizen. 
Lhe proportions for the length of yards, according ta 
the different clafles of fhips in the Britifh navy, are as fol- 


lows : 
: Guns. 
( 560 >] f{ 100 
(550? | Proceraiyt |.9° 89 


Be Sas Rea Eich ee figure ; 7° 
Toco + gan-deck:: 4 576°: F rapes the 360 


| 75: | yard andfails of | 50 

ee | a fhip of 74 guns. l 44 
880: 100 90 80 
874: Pigeyand all the reft, 
Te apply this rule to practice, fuppofe the gun-deck 144 
feet. The proportion for this length is as 1000 is to 575, 


fo is 144 to 83; which will be the length of the main-yard 
in feet, and fo of all the reft. 


1000 : main-yard : : 


Guns. 
820: 100 90 80 60 44 
1000 main-yard:: ; 847: }igen-yn } 70 
840: 24 
1000: main- yard: : Lyons main topfail-yard ae 
: dala 720 : 3 abe een aes) all the reft. 
749 79; 
1000 : fore-yard : : 7263 fore topfail-yard 24 
all the reft 


715: 
1000 : main topfail-yard : : main top gall. yard all the rates. 
sees 696 : fore top-vallon- 70 
1000 fore topfail-yard: : ; 9 s } yard. patousn ; all the sen, 
768 3 70 
7§O% 


all the reff, 

Crofs-jack and fprit-fail yards equal to the fore topfail- 

ard. 
Sprit-topfail-yard equal to the fore top-gallant-yard. 

The diameters of yards are in the following proportions 
to their length. 

The main and fore yards five-fevenths of an inch to one 
yard. The topfail, crotsjack, and fprit-fail yards, nine- 
fourteenths of an inch toone yard. he top-gallant, mizen 
top-fail, and fprit-fail topfail yards, eight-thirteenths of an 
inch to one yard. 

The mizen-yard five-ninths of an inch to one yard. 

All ftudding-{fail booms and yards half an inch to one yard 
in length. 

The lifts of the main-yard are exhibited in the above 
figure by gg; the horles and their ftirrups by 4, 7 ; the reef- 
tackles and. their pendents by £, /; and the braces and 
brace-pendents by m,n. 

The lateen-yards evidently derive their names from ha- 
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Yard 
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Yawning. 
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ving been pecul'ar tothe ancient Romans. ‘They are ufual- 
ly compofed of feveral pieces faftened together by woold- 


ings, which alfo ferve as fteps whereby the failors climb to ° 


the peek or upper extremity, in order to furl or caft loole 
the fail. i 

The mizen-yard of a fhip, and the main-yard of a bilan- 
der, are hung obliquely on the matt, almoft in the fame man- 
ner as the latecu-yard of a xebec, fettee, or polacre. 

Yarp, @ meafure of Jength ufed in Britain end Spain, 
confifting of three feet, chiefly to meafure cloth, ftuffs, &c. 

Yarp-Arm is that half of the yard that is on either fide 
of the maft, when it lies athwart the fhip. 

Yarns alfo denotes places belonging to the navy, where 
the fhips of war, &c. are laid up in harbour.—'there are 
belonging to his majefty’s navy fix great yards, wiz. Cha- 
tham, Deptford, Woolwich, Portfmouth, Sheernefs, and Ply- 
mouth; thefe yards are fitted with feveral docks, wharfs, 
lanches, and gravinz places, for the building, repairing; 
and cleaning of his majefty’s fhips; and therein are lodged 
great quantities of timber, mails, planks, anchors, and other 
materials: there are alfo convenient ftore-houfes in ech 
yard, in which are laid up vaft quantities of cables, rigging, 
fails, blocks, and all other forts of flores needful for the 
royal navy. 

-YARE, among failors, implies ready or quick: as, be 
yare at the helm ; that ts, be quick, ready, and expeditious 
at the helm. It is fometimes alfo ufed for bright by fea- 
men: as, to keep his arms yare; that is, to keep them 
clean and bright. 

Yare, a river of Norfolk, which runs from weft to eaft 
through that county, pafling by Norwich, and falling into 
the German fea at Yarmouth. 

YARMOUTH, a fea-port town of Norfolk, with a 
market on Wednefdays and Saturdays, and a fair on Fri- 
day and Saturday in Eater-week for petty chapmen. It is 
feated on the river Yare, where it falls into the fea; and is 
a place of great {trength, both by art and nature, being al- 
moft furrounded with water ; and there is a draw-bridge ever 
the river. Itis efteemed the key of this coaft, and is a 
chean handfome place, whofe houtes are well built, it being 
a confiderable town for trade. It has one large church, and 
a neat. chapel, and the fteeple of St Nicholas’s is fo high 
that it ferves for a fea mark. It is governed by a mayor. 
‘The harbour is a very fine one, though it is very dangerous 
for ftrangers in windy weather; and it has for its fecurity 
a pretty ftrong fort. It is 27 miles eaft of Norwich, and 
112 north-eaft of Londons. E. Long. 1. 55. N. Lat. 

2 Af. 

4 YarmouTH, a town of the Ifle of Wight, in Hampfhire, 
with a market on Fridays, and one fair on July 25th for 
toys. It is feated on the weftern part of the ifland, on the 
fea-fhore, and is encompafled with water; for, not many 
years ago a channel was cut through the neninfula, over 
which there is a draw-bridge, and it ts defended by a flrong 
caftle on the quay. It isa handfome place, whofe houfes 
are chiefly built with ftone, and covered with flate; and it 
fends two members to parliament. ‘The market is now dif- 
uled. W. Long. 1. 28. N. Lat. 50. go. 

YARN, wool or flax fpun into thread, of which they 
weave cloth. See Croru. 

YARROW, in botany. See Acnitu ma. 

YAWNING, an involuntary opening of the mouth, ge- 
nerally produced by wearinefs or an inclination to fleep. 
Yawning, according to Boerhaave, is performed by expand- 
ing at one and the fame time all the mufcles capable of 
fpontaneots motion ;. by greatly extending the lungs-; by 
drawing in gradually and flowly a large quantity of air; 
and gradually and flowly breathing it out, after it has been 
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retained for fome time and rarifed; and'then reftoring the 
mujfcles to their natural ftate. Hence the effect of yawn- 
ing is to move, accelerate, and equally diftribute all the 
humours through all the veffels of the body, and confe- 
quently to qualify the mufeles and organs of fenfation for 
their various funétions. 

SanGorius obferves, that a great deal is infenfibly dif- 
charged, when nature endeavours to get rid of the retained 
perfpirable matter, by yawning and ftretching of the hmbs:- 
To thefe a perfon is moft'inclined juft after fleep, becaufe 
a greater quantity going off by the pores of the fkin than 
at other times, whenfoever a perfon wakes, the increafing 
contraction that then happens clofes a great deal of the 
perfpirable. matter in the cutaneous paflages, which will 
continually give fuch irritations as excite yawning and 
{tretching ; and {uch motions, by fhaking the membranes 
of the whole Lody, and fhifting the corita¢ts of their fibres, 
and the inclojed matter, by degrees throw it off. Hence 
we fee the reafon why healthful ftrong people are moft 
inclined to {uch motions, becaufe they perfpire moft in 
time of fleep, and therefore have more of the perfpirable 
matter to lodge in the pores, and greater irritations there- 
unto. ‘The advantages of fome little exercife juft after 
waking in a morning are confiderable, as it throws off alk 
the perfpirable matter that is ready for its exit out of the 
body. When yawning is troublefome, Hippocrates fays 
that long deep refpiration or drawing in the air at long 
intervals cures it. 

YEAR, in aftronomy and chronology. See AsTRono- 
MY, N° 347. p. 520. and KaLennar. j 

The ancient Roman year was the luner year, which, as 
firft fettled by Romulus, confifted only of ten. months ; viz. 
1. March, containing 31 days. 2. April, 30. 3. May, 
31. 4. June, 30. 5, Quintilis, 31. 6. Sextilis, 39. 7- 
September, 30. 8. OGtober, 31. 9. November, 30. 10, 
December, 30.—in all 304 days; which came fhort of the 
true lunar year by 50 days, and of the folar, by 61 days. 
Numa Pompilius corre€ted this irrerular conftitution of 
the year, and compofed two new months, January and Fe- 
bruary, of the days that were ufed to be added’ to the for- 
mer year. : 

The ancient Egyptian year, called allo the year of Nabe- 
nafjar, om account of the epocha of Nabonaflar, is the folar 
year of 365 days, divided into 12 months, of 30 days each, 
befides five intercalary days added at the end. The names, 
&c. of the months are as follows: 1. Thoth, 2. Paophi. 
3. Athyr. 4. Chojac. 5. Tybi. 6. Mecheir. 7. Phame- 
noth. 8. Pharmuthi. 9g. Pachon. 10. Pauni, 411. Epi- 
phi. 12.-Mefori; befide the *u:par erayouevas 

The ancient Greek year was lunar; confifting of 12 
months, which at firft had 30 days apiece, then alternately 
30 and 29 days, computed from the firft appearance of the 
mew moon; with the addition of an emboliimic month of 
30 days every 3d, sth, 8th, 11th, rath, 16th, and 19th 
year of a cycle of 19 years; in order to keep the new and 
full moons to the fame terms or feafons of the year. Their 
year commenced with that new moor, the full moon of 
which comes next atter the fummer folflice. ‘Che order, 
&c. of their months was thus: 1. ‘ExarouCamy, containing 
29 days. Rs Mnrayérvuay 30. 
PIOv, 30. 5+ Tluavefiav, 29. 
Avércnesov, 50. 
YUALaV, 29. 


3. Bon8pouiay, 2Q. - 4. 
6. MoceSeav, 30. 


MagsywaxTn- 
7. Tapendtar, 29. 9 


9. Eaagn€cdiwv, 30. II. 


10. Muvuxiay, 30. Oae- 
12. Zxiprgopiav, 30. 

The ancient Jewifh year is a lunar year, confifting com- 
monly of 11 months, which alternately contain 30 and 29 
days. It was made to agree with the folar year, either by 
the adding of 11, and fometimes 12 daysy. at the end of the 


year, or by an emboliimic month. The names and quanti- 
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tes of the months ftand thus: 1. Nifan, or Abib, 30 days. 
2: Jiar, or Zius, 29. 3. Siban, or Siwan, 30. 4. Thammuz, 
or Tammuz, 29. 5. Ab, 30- 6. Elul, 29. 7. Tilti, or 
Ethanim, 30. 8. Marchefvam, or Bul, 29. 9. Cifleu, 30. 
10, Tebeth, 29. 11. Sabat, or Schebeth, 30. 12. Adar, 
in the”embolifmic year, 30- Adar, in the common year, was 
but 29. Note, in the defeCtive year, Cifleu was only 29 
days ; and in the redundant year, Marchefvam was 30°. 

'The Perfian year is a folar year of about 365 days; con- 
fifting of 12 months of 30 days each, with 5 intercalary 
days added at the end. 

The Arabic, Mahometan, and Turkifh years, called alfo 
the year of the Hegira, is a lupar year, equal to 354 days. 
hours’ and 4$ minutes, and coniifts of 12 months, which 
contain alternately 30 and 29 days. 

The Hindoo year differs fom all thefe, and is indeed dif- 
ferent in different provinces of India. The belt account that 
we have of it is by Mr Cavendih, in the Phil. Tranf. of the 
Royal Society of Lendon for the year 1792. °° Before I 
fpeak of the. civil, year of the Hindoos (fays this eminent 
philofopher), it will be proper to fay a few words of the 
aftronomical year, by which it is regulated. 

«The aitronomical year begins at the inflant_ when the 
fun comes to the firft point of the Hindoo zodiac. In the 
year 1792, it began on April-gth, at 22h. 14’ after mid- 
night of their firft meridian, which is about 41' of time weft 
of Calcutta; but, according to Mr Gentil’s account of the 
Indian aftronomy, it began 3h. 24’ earlier. As this year, 
however; is longer than ours, its commencement falls conti- 
nually later, in refpect of the Julian year, by 50’ 26" in four 
years. 1 his year is divided into 12 months, each of which 
correfponds to the time ‘of the fun’s ftay in fome fign; fo 
that they are of different lengths, and feldom begin at the 
beginning of a day. 

& The civil day in all parts of India begins at funrife, and 
is divided into 60 parts called dandas, which are again di- 
vided into 62 palas. In thofe parts of India in which the 
Benares almanac, or as it is there called patras, is uled, the 
civil year is lunifolar, confifting of 12 lunar months, with an 
intercalary month inferted between them occafionally. It 
begins at the day after the new moon next betore the be- 
ginning of the folar year. ‘The lunar month is divided into 
30 parts called tecthees ; thefe are not ftridtly of the fame 
length, but are equal to the time in which the moon’s true 
motion from the fun is 12°. From the new moon till the 
ynoon arrives at 12° diftance from the fun is called the firlt 
reethee ; from thence till it comes to 24”, is-called the fecond 
tecthee ; and fo on till the full moon, atter which the teethees 
return in the fame order as before. 

“The civil day is conftantly called by the number of that 
teethee which expires during the courfe of the day; and 
asthe teethee is foraetimes longer th2n.one day, a day fome- 
times occurs in which no teethee ends. 
cafe, the day is called by the fame number as the following 
day ; fo that two fucceffive days go by the fame name. It 
oftener happens, however, that two tethees end on the fame 
day } in which cafe the number of the firft of them gives 
name to the day, and there is no. day called by the number 
of the laft, fo that a gap is made in the order of the days. 
In the latter part of the month the days are coupted from 
the full moon, in the fame manner as inthe former part they 
are counted from the new moon ; only the laft day, or that on 
which the new moon happens, is called the 30M, inftead of 
the 15th. It appears, therefore, that. each half of the month 
conftantly begins:on the day after that on which the new 
or full moon falls; only fometimes the half month. begins 
with the fecond day, the firft being wanting. 
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«This manner of counting the days is fufficiently intricate; 
but that of counting the months is {till more fo. , 


“ The civil year, as was before faid, begins at the day after 


the new moon; and, moreover, in the years which have an 
intercalary month, this month begins at the day after the 
new moon; but notwithftending this, 
month begins at the day after the full moon, 
method more intelligible, 
moon to new moon the natural month. The civil month 
Vilakha, the firft in the Hindoo kalender, which extends 


‘Po make their” 


from the oth of our April to the roth of May, begins at. 


the day after that full moon which is neareft to the inftant 
at which the fun enters Mefha, the firft in order of the In- 
dian fins, whether before or after 5 
ways accurately the neareft. 

<A coniequence of this way of counting the months is, 
that the firit half-of Chitra, the laft month in the Indian 
kalender, extending from March the :oth to April the gth, 
falls in one year, and the latter half in the following year 5 
and whenever the fun enters no fign during a natural month, 
this month is intercalary. The number of days in the 
month varies from 29 to 32- Indeed the Hindoo months, 
both folar and lunar, confft neither of a determinate num- 
ber of days, nor are regulated by any éycle, but depend 
folely on the motions of the fun and moon ; fo that a Hin- 
doo has no way of knowing what day of the month it is 
bat by confulting his almanac; and what is more, the 
month ought fometimes to begin on different days, in diffe- 
rent places, on account of the difference in latitude and lon- 
gitude, not to mention the difference which may arife from 
errofs in computation. ‘This mode of computing time mult 
be attended with many inconveniences ; but in the tranfac- 
tions of civil life the Hindoos do not much rezard it. AL 
difagreement, however, in the computation of the teethee, 
which fometimes alfo happens, occafions no {mall perplexity ; 
becaufe by the teethees or lunar days are regulated moft of 
their religious feftivals. Every ‘Brahmin in charge of a 
temple, or whofe duty it ig to announce the times for the 
obfervance of relizious ceremonies, is therefore furnifhed 

ith one of their almanacs; and if he be an aftronomer, he 
makes {uch corrections in it as the difference of latitude and 
longitude render neceflary.” 

New Yae’s Gift. See Girt. 

YEAST, or Yest, a head or fcum rifing upon beer er 
ale while working or fermenting in.the vat.. See Brew- 
ING. 

Tt is ufed for a leaven or ferment in the baking-of bread, 
as ferving to fwell or puff it up very confiderably in a little 
time, and to make it much dighter, {ofter, aud more delicate. 
See Baxinc, Baro, and Brean. 

Mr Henry has publifhed.a method.of preparing artificial 
yeaft, by which good bread.may be made without the affitt. 
ance of any. other ferment.» ‘The method is this,: Boil flour 
and water tocether to the confiltence of treacle, and when 
the mixture is cold faturate. it with fixed air. Pour the 
mixture thus faturated into one or more large bottles or 
narrow-mouthed: jars ;. cover it over loofely with paper, and 
upon that lay a flate of board. with a wei to keep it 
fleady. Place the ve(fel in a. fituation whéfe the thermo- 
meter will ftand from 70° to 80%,..and fir, upsthe mixture 
two or three.times in 24 hours. In about two days fuch a 
degree of fermentation will have taken place, as to give the 
mixture:the appearance of:yealt. With the yeaft in this 
ftate, and before it has acquired a thoroughly-vinous fmell, 
mix the quantity of flour intended: for-bread, in the propor 
tion of Gx pounds of flour to a quart of the yeaft, and a fuf- 
ficient portion of warm water. Knead them well together 
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we will call the time from new~ 


however, it is not al-. 


Year, 
Yeatt. 
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In A proper veffel, and covering it with a cloth, let the dough 
ftand for 12 hours, or till it appears to be fufficiently fer. 
mented in the fore-mentioned degree of warmth, It is then 
to be formed into loaves and baked. Mr Henry adds, that 
perhaps the yeaft would be more perfeét, it a decoétion of 
malt were ufed inftead of fimple water. 

It has lately been dilcavered, that a Ceco&tion of malt 
alone, without any addition, will produce a yeaft proper 
enouvh for the purpofe of brewing. This difcovery was 
made by Jofeph Senyor, fervant of the reverand Mr Mafon 
of Afton near Rotheram; and he received for jt a reward of 
L. 20 from the Society for promoting Arts, Manufa@ures, 
and Commerce. ‘The procefs is as follows: Procure three 
earthen or wooden veffels of different fizes and apertures, 
one capable of holding two quarts, the other three or four, 
and the third five or fix: boil/a quarter of a peck of malt 
for about eight or ten minutes in three pints of water ; and 
when a quart is poured off from the grains, let it ftand in the 
firft or fmaller veffel in a cool place till not quite cold, but 
retaining that degree of heat which the brewers ufually find 
to be proper when they begin to work their liquor. Then 
remove the veffel into fome warm fituation near a fire, where 
the thermometer ftands between 70 and 80 degrees Fahren- 
heit, and there let it remain till the fermentation begins, 
which will be plainly perceived within 30 hours: add then 
two quarts more of a like deco@ion of malt, when cool, as 
the firft was; and mix the. whole in the fecond or larger 
veflel, and ftir it well in, which mutt be repeated in the ufual 
Way, as it ries ina common vat: then adda {till greater 
quantity of the fame decoétion, to be worked in the largett 
veffel, which will produce yeatt enough for a brewing of 40 
gallons, 

Common ale yeaft may be kept frefh and fit for ufe feve- 
ral months by the followins method: Put a quantity of it 
into a clofe canvas bag, and gently {queeze out the moif- 
ture in a fcrew-preis till the remaining matter be as firm and 
ftiff as clay. In this ftate it may be clofe packed up ina 
tight cafk for fecuring it from the air; and will keep freth, 
found, and fit for ufe, for a long time. ‘This isa fecret that 
mivht be of great ufe to the brewers and diftitlers, who, 
thouzh they employ very large quantities of yeatt, feem-to 
know no method of preferving it, or raifing nurferies of it ; 
for want of which they fuftain a very confiderable lols; 
whereas the brewers in Flanders make a very great advan- 
tage of fupplying the malt-diftillers of Holland with yeatt, 
which is rendered lafting and fit for carriage by this eafy 
expedient. 

YELL, one of the iflands of Shetland, lying north-eaft 
‘from the main land, and divided from it by an arm of the 


fea, called: Yell. Sound. By fome it is thought to have been ; 


the Thule ot the ancients. In the old deicriptions it is faid 
to be 20 miles Jonz and 8 broad. = It is very mountainous 
and full of mofs; ut there are pretty confiderable paftures 
in which they feed a great many fheep ; and it alfo affords 
plenty of peat. It has eight large harbours, which would 
not be thought defpicable in’ other countries. Anciently 
it feems to have-keen pretty populous, fince there are in it 
three churches, twenty chapels, and many brughs or Pidtith 
forts. 

YELLOW, one of the original colours of light. 

Yariow-Colour for Houje-painting. See Cu EMISTRY, 
mo 6 , ; 

Naples Yarrow, -a beautiful colour much ufed by painters,. 
formerly thonght to’ be prepared trom arfenic, but now dif. 
‘covered to have lead for its bafis. 

Yr110m- Hammer, in ornitholoxy. See FrinGivva. 

Vettow-fever, See Mevicine, n° 168, 
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The choir is remarkable for its fine carvings, 
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YEMEN, a province of Arabia, 
Red Sea and Indian. Ocean, 
country once known by the name of Arabia Felix, 

YEOMAN, the fir or hivhef devree ameng the ple 
beians of Lingland, next in order to the gentry, 

The yeamen are properly frecholders, who having land of 
their own, live on good hufbandry. a 

Yzomen is alfo a title of office in the king’s houfehold,, 
of a middle place or rank between an ufher and a groom. 

Yeoman of the Guard were anciently 250 men of the bet 
rank under gentry, and of larger ftature than ordinary, each, 
being required to be fix feet high. At prefent there are 
but 100 yeomen in conftant duty, and 70 more not in duty; 
and as any of the 100 dies, his place is fupplied out of the 
790. They go dreffed after the manner of King Hen. VILI.’s 
time. They formerly had diet as well as wages when in 
waiting ; but this was taken off in the reign of Queen Anne. 

YEST, or Yeast. See Yeast. 

YEW, in botany. See Taxus. 

¥NCA, an appellation anciently given to the kings of 
Peru, and the princes of their blood ; the word literally figs 
nifying, lord, king, emperor, and reyal blood. 

YOAK, or Yoxzg, in azriculture, a frame of wood fitted 
over the necks of oxen, whereby they are coupled together, 
and harneffed to the plough. 

Yoax of Land, in our ancient cuftoms, 
which a yoke of oxen, that is, two oxen, 
day. 

YOLK, the yellow part in the middle of an egg (fee 
Ecc). It contains a lymphatic fubftance mixed with a cere 
tain quantity of mild oil, which, an account of this mixture, 
is folnble in water. When expofed to heat, it affurnes a con- 
fiftence not fo hardas the white of the egg; and when bruifed 
gives out the oil which it contains. This oil has been ufed 
externally as a liniment. 

YONNE, a river in France, which rifing in Burgundy, 
and running north through Nivernois and Champaign, falls 
into the Seyne at Monterau fur Yonie. 

YORK, in Latin Aboracum, the capital of Yorkfhire in 
England. This city is fo ancient that the orizin of it is 
uncertain. In the time of the Romans a legion was ftation- 
ed here, it being then the capital of the Brigantes; and here 
died the emneror Severus, and Flavius Valerius Conftantius 
Chlorus, father of Conftantine the Great. There was then 
allo a temple of Bellona here, and no le{s than three milita- 
ry ways went from hence: In the time of the Saxons it 
was erected into an archbifhopric by Pope Honorius, to 
which are now fubje& the bifhoprics of Chefter, Durham, 
Carlifle, and the Ifle of Man; though anciently 12 bifhop- 
rics in England, and all Scotland, were. A horn is fill 
kept in the minifter,. by which Ulphius, one of the Saxon 
princes, beftowed: all his lands and revenues upon the 
church. 

This city {uffered very much during the ravages of the 
Danes ; but, after the conqueft, it began to flourith again. 
The cathedral, which colt a long time and a great deal of 
money in building, is a moft ftately Gothic pile. Its chap- 
ter-houfe is particularly admired for its painted glais, its fine 
marble ftalls, its pillars of alabafter, and curious contrivance, 
In it is the following line in old letters : 


Ut Rofa, flos forum, fic ef Domus ifta Domorum, 


was the {pace 
may plow in one 


particularly 
the flatues of all the Enwlith monarchs ; and the windows 
are exquifitely. painted with the hiftory of the Bible. ‘j‘he 
lanthorn fteeple is 70 feet {quare, and 188 high, and the 
windows are 45. At the fouth end is a circular light, call- 
ed 


ftretching alone the Yems 
and forming a part of the. 


¥ 


Yarh 


’ 
fhire. 
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ed the marigold window from the colour of its glafs; and 
at the north end is a very large one, whofe painting repre- 
fents embroidery. 

This city is generally reckoned the fecond city in Eng- 
land; but though it ftands upon more ground, it is inferior 
in trade, wealth, and number of people, to Briftol. The 
inhabitants are reckoned at 12,784. It is fituate in a fine 
plain, in the middle of the fhire, on both fidés the Oufe, 
walled and divided into four wards, containing 28 parifhes. 
It enjoys large privileges and immunities, conferred upon it 


_by a fucceffion of kings from Henry II. and its chief ma- 


giftrate has the title of dord mayor, which is an honour pecu- 
liar to it and London, Richard II. made it a county of it: 
felf. Vhe confervancy of moft of the rivers of the county, 
within certain limits, belongs to the lord mayor and aldermen, 
‘The middle arch of the bridge here over the Oufe is thought 
to equal the Rialto at Venice in architeture, height, and 
breadth, the diameter being 81 feet, and the height 51. 
Though this city is 60 miles diftant from the fea, yet thips 
of 70 tons burden come up the river to it. The town-houfe 
or Guild-hall ftands upon the bridge, and is fuperior in all 
refpects to that of London. In the Popifh times there were 
nine abbeys here, anda vat number of churches; but of 
the latter there are only 17 now. The -fteeple of that of 
Allhallows is reckoned the fineft in England. ~The archbi- 
fhop has a fine palace; and the aflembly-room, defigned by 
the earl of Burlington, is very noble. Here are plays, af- 
femblies, concerts, and the like entertainments, at fome 
houfe or other, almoft every night in the week. In the 
old caitle; built originally by William ‘the Conqueror, and 
repaired in 1701, the aflizes are kept. It ferves allo for 
the county-gaol, which is the neateft and pleafanteft in Eng- 
land, with an area larger than that of the King’s-bench, 
and it has a handfome chapel in it, with a good allowance for 
a preacher. This city hes long given the title of dude to 
fome branch of the royal family. 

The plenty and cheapnefs of provifions induces many per- 
fons of {mall fortune, or that would live frugally, to take 
up their abode here ; and the venerable remains of Roman 
antiquities, and thofe of a later date, as abbeys, churches, 
and caflles, procure this city a vifit from every curious tra- 
veller. Many Roman altars, urns, coins, infcriptions, &c. 
have been found; and Saxon coins are {till extant that have 
been ftruck here. The members for this city have prece- 
cence of all others, except thofe of London, in the houfe of 
commons. An infirmary; alter the manner of thofe of Bath, 
Briftol, &c. hath been erected init ; and a cotton manufze- 
ture eftablifhed and breught to great perfection. Befides 
four weekly markets, it has a great many fairs; one, in par- 
ticular, every other Thurfday for cattle and fheep. W. 
Long. 1. 1. N. Lat. 53. 59. 

YORKSHIRE, the larzeft county of Encland, bound: 
ed onthe fouth by Derbyfhire, Nottinghambhire, and Lin. 
colnfhire; onthe north by Darham and Weftmoreland; on 
the eaft by the German Ocean; and on the weft by Lan. 
cafhire and a part of Chefhire.—lIt is upwards ot 80 miles 
in length from ea to weft, nearly as much in breadth, and 
about 360 in circumference, containing, in the whole, 26 
hundreds or wapentakes, 49 market-towns, 563 parishes, 
242 vicarages, with many chapels of eafe, and 2330 villa- 
ges. Its area is computed by fome at 4684 {quare miles, 
by others at 3,770,000 acres, and its inhabitants at up- 
wards of 530,000. Itis divided into three parts or ridings, 
viz. the Weft, Eaft, and North; fo denominated from their 
fituation, in refpe€t of the city of York. Each of the‘ is 
as larye, if not larger, than any ordinary county. ‘I‘here 
are other divifions, as Richmondfhire, Allertonfhire, How- 
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denthire, Hallanfhire, Craven, Cleveland, Marfhland, Hol- i iP 
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dernefs, &c. 

As the foil and face of the country vary greatly, fo does 
the air. In the hilly parts the air is good, but the foil very 
indifferent ; of the lower fome are marfhy, others drier, and 
the foil of both rich ; but the air of the former is more 
foggy and unhealthy than that of the latter. The manu- 
fa€tures of this country are cutlery and hard-wares ; parti- 
cularly knives, bits, and {purs ; but the principal are ftock- 
ings and woollen cloth, with which it fupphies in a great 
meafure Germany and the North. As to the produce, it 
abounds in corn, cattle, horfes, lead, and iron, coal, wood, 
lime, liquorice, alum, jet, &c. It lies wholly in the north- 
ern circuit, and much the greater part of it in the diocefe of 
York; that only whieh is called Richmondpire belonging to 
the diocefe of Chefter. The members it fends to parlia- 
ment are 30; of which two are for the fhire and 28 for the 
towns. 

New-Yorx, one of the United States of America, is 
bounded towards the fourh-eaft by the Atlantic Ocean; 
eaft by ConneGicut, Maflachulets, and Vermont 3 north by 
the 45th degree of latitude, which divides it from Canada ; 
northwefwardly by the river Iroquois or St Lawrence, and 
the lakes Ontario and Erie; fouthweft and fouth by Penn 
fylvania and New Jerfey.. The whole flate contains about: 
44,c00 fqnare miles, equal to 28,160,c00 acres. 

The fettlements already made in this ftate are chiefly up-- 
on two narrow oblongs, extending from the city of New 
York eaft and north. The one eatt is Long Hiand,. which: 
is 140 miles long, and narrow, and furrounded: by the fea 
The one extending north is about 40 miles in breadth, and’ 
bifected by Hudfon’s river. And fuch is the interfe@ion 
of the whole ftate by the branches of the Hudfon, the De- 
laware, the Sufguehannah, and other large rivers, that there 
are few places throughout its whole extent which are more 
than 15 er 20 miles trom fome navigable flream. There are 
few fifh in the rivers, but inthe brooks are plenty of trout ;. 
and on the lakes yellow perch, fun-fifh, falmon-trout, cat~ 
&ifh, and a variety of others... 2 

The State, to {peak generally, abounds with lakes, fome 
of falt and others of frefh water. It is interfe€ted by rides 
of mountains running in a north-eaft and fouth welt direc. 
tion. Beyond the Allegany mountains, however, the coun- 
try is a dead level, of a fine rich foil, covered, in its natural 
{tate, with maple, beach, birch, cherry, black-walnut, locutt,, 
hickory, and fome mulberry trees. On the banks of lake 
Erie are a few chefnut and oak ridges. Hemlock fwamps 
are interfperfed thinly through the country. All the creeks. 
that empty into lake Erie have falls, which afford many 
excellent mill feats.. Eaft of the Allegany mountains, the 
eountry is broken into hills with rich intervening valleys. 
The hills are clothed thick with timber, and when cleared 
afford fine pafture ; the valleys, when cultivated, produce 
wheat, hemp, flax, peafe, grafs, oats, Indian corn. Of the 


_e¢ommodities produced from culture, wheat isthe ftaple; of 


which immente quantities are raifed and exported. Indian 
corn and peafe are likewife raifed for exportation ; and ry€,. 
oats, barley, &c. for home confumption. In fome parts of 
the State excellent. dairies are kept, which furnith for the 
market butter and cheefe. 

The fituation of New York, with refpe& to foreign mar- 
kets, has decidedly the preference to any other of the Uni- 
ted States. It has at-all feafons of the year a thort and eafy 
accefs to the ocean. Its exports to the \ eft Indies are, 
bifcuit, peafe, Indian.corn, apples, onions, boards, flaves, 
horfes, fheep, butter, cheefe, pickled oyfters, beef, and pork, 
But wheat is the Raple commodity of the State, of which 
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Newyork. ig lefs than 677,700 buthels were exported in the year 
we" 09775, befides 2555 tons of bread and 2828 tons of flour. 


. Infpe€tors of flour are appointed to prevent impofitions, and 
-to fee that none is exported but that which 1s deemed by 
them merchantable. Befides the above-mentioned articles, 
‘are exported flax-feed, cotton wool, farfaparilla, coffee, in- 
‘digo, rice, pig-iron, bar-iron, pot-afh, pearl-afh, furs, deet- 
-fkins, logwood, fuftick, mahogany, bees wax, oil, Madeira 
-wine, rum, tar, pitch, turpentine, whale-fins, fifth, fugars, 
‘molaflés, falt, tobacco, lard, &c. but mott of thefe articles 
are imported for re-exportation. In the year 1774, there 
were employed, in the trade of this State, 1075 veffels, whole 
tonnage amounted to 40,812. . 

Since the revolution the literature of the State has enga- 
ged the attention of the lepifiature. In one of their earlieft 
{effions an a& pafled, conftituting 21 gentlemen (of whom 
the governor and lieutenant-governor for the time being are 
members ex oficiis) a body corporate and politic, by the 
name and ftyle of ‘* The regents of the univerfity of the 
State of New York.”? They are intrufted with the care of 
literature in general in the State, and have power to, grant 
charters of incorporation for ereéting colleges and academies 
throughout the ftate—are to vifit thefe inftitutions as often 
as they fhall think proper, and report their ftate to the le- 
giflature once a-year. All degrees above that of matter of 
arts are to be conferred ‘by the regents. A univerfal tole- 
ration is granted in religion. 

The fupreme legiflative powers of the State are vefted in 
two branches, a fenate and aflembly. The members of the 
fenate are elected by the freeholders of the State, who pof- 
fefs freehold eftates to the value of L.1oo clear of debts. 

For the purpofe of eleGting fenators, the State is divided 
into four great diftri€ts, each of which choofes a certain 
; number. 

The affembly of the State is compofed of reprefentatives 
from the feveral counties, chofen annually in May. Every 
male inhabitant of full age, who has refided in the State: fix 
months preceding the day of eleftion, and poffeffing a free- 

-hold to the value of L. 20, in the county where he is to 
give his vote; or has rented a tenement therein of the year- 

_ dy value of forty fhillings, and has been rated and actually 
paid taxes—is intitled to vote for reprefentatives in affembly. 
The number of reprefentatives is limited to 300. 

The fupreme executive power of the State is vefted in a 
governor chofen once in three years by the freemen of the 
State. The lieutenant governor is, by his office. prefident 
of the fenate; and, upon an equal divifion of voices, has a 

. cafting vote; but has no yoice on other occafions. The 
governor has not a feat in the legiflature; but as a member 
of the council of revifion and council of appointment, he 
has a vait influence in the State. "L'he council of revifion is 
compofed of the chancellor, the judges of the fupreme 
court, or any of them, andthe governor. In the year 1790 
the number of inhabitants in this State was 340,120, of 
whom 21,324 were negroes, 

New-Yorx, acity of North America, capital of the State 
of the fame name. It is fituated at the fouth weft point of 
an ifland, at the confluence of Hudion and Eaft rivers, and 
js about four miles in circumference. The fituation is both 
healthy and pleafant. Surrounded on all fides by water, it 
is refrefhed by cool breezes ‘in fummer, and the air in’ win- 
ter is niore temperate than in other places under the fame 
parallel. York Iland is 15 miles in length, and hardly one 

inbreadth. It is joined to the main by a bridge called 
King’s Bridge. Whe channels between Long and Staten 

_Iflands, and between Long and. York Iflands, are fo narrow 

as to eccafion an unulual rapidity.of the tides, which: is in- 
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creafed by the confluence of the waters of Hudfon and Eaft Yon 


inhabitants in 1786 was 23,614. 
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rivers. ‘This rapidity, in general, prevents the obftru@tion 
of the channel by ice. There is no bafon or bay for the 
reception of fhips, but the'road where they lie in Eaf river 
is defended from the violence of the fea by the iflands which 
interlock with each other ; fo that, except that of Rhode 
Ifland, the harbour of New York, which admits fhips of any 
burden, isthe beft of the United States. [he number of 
New York is 97 miles 
north-eaft of Philadelphia. W. Long. 74.5. W. Lat. qo. 
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YOUNG (Dr Edward), was the fon of a clergyman of 
the fame name, and was born about the year1679. When 
fufficiently qualified, he was matriculated into All-Souls 
college, Oxford ; and defigning to follow the civil law, he 
took a degree in that profeffion. In this fituation he wrote 
his poems called The Laff Day, publifhed in 1704; which 
coming from a layman gave univerfal fatisfaétion: this was 
{oon after followed by another, intitled The Force of Religion, 
or Vanquifbed Love. ‘Thefe produ€tions gained him a re- 
fpetable acquaintance; he was intimate with Addifon, and 
thus became one of the writers of the Spectator: but the 
turn of his mind leading him to the church, he took orders, 
was made one of the king’s chaplains, and obtained the li- 
ving of Welwyn in Hartfordfhire, worth about L. 500 per 
annum, but he never rofe to higher preferment. For fome 
years before the death of the late prince of Wales, Dr 
Young attended his court pretty conftantly ; but upon his 
deceafe all his hopes of church preferment vanifhed ; how- 
ever, upon the death of Dr Hales, he was taken inte the 
fervice of the princefs-dowager of Wales, and fucceeded him 
as her privy chaplain. When pretty far advanced in life, he 
married the lady Elizabeth Lee, daughter of the late earl 
of Litchfield. This lady was a widow, and had an amiable 
fon and daughter, who both died young. What he felt for 
their lofs, as well as for that of his wife, is finely exprefled 
in his Night Thoughts, in which the young lady is charac- 
terifed under the name of Narcifla; her brother by that of 
Philander; and his wife, though namelefs, is frequently 
mentioned; and he thus, in an apoftrophe to death, deplores 
the lofs of all the three. 


Infatiate areher, could not once fuffice ! 
Thy fhaft flew thrice, and thrice my, peace was flain, 
And thrice ere thrice yon moon renew’d her horn. 


He wrote three tragedies, The Revenge, Dufiris, and The 
Brothers. His fatires, called Love of Fame the univerfal 
Paffion, are by many efteemed ‘his principal performance ; 
though Swift faid the*poet fhould have been either more 
angry or more metry: they thave been charaCterifed as a 
ftrinyz of epigrams written on one fubjeét, that tire the read- 
er before he gets through them. 
Thoughts, exhibit him es a moral and melancholy poet, and 
are efteemed his mafterpiece. ‘Lhey form a fpecies of poe- 
try peculiarly his own, and in which he has been unrival- 
led by all thofe who attempted to write in this manner. 
‘They were written under the recent preffure of his forrow 
for the lofs: of his wife, daughter, and fon.in-law; they 
are addrefled to Lorenzo, a man of pleafure and the 
world, and who, as itis infinuated by fome, is ‘his own 
fon, but then labouring under his father’s difpleafure. As 
a profe-writer, he arraigned the prevailing manners of ‘his 
time, in a work called The Centaur not Fabulous ; arid-when 
he was above 80 years of age, publifhed Conjectures on Origt- 
nal Compofition. He publifhed fome other pieces ; and the 
whole of his works are colleéted in 4 and 5 vols izmo. Dr 
Young’s turn of- mind was naturally folemn; and he ufually, 

when 


His Complaint, or Night | 
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~ walking in his own church-yard among the tombs. 


x @. 
whien at home in the country, {pent mahy hours of the day 
: His 


converlation, his writings, had all a reference to the life af- 


ter this; and this turn of difpofition mixed itfelf even with. 
his improvements in gardening. 
‘cove with a bench, fo painted near his houfe, that at a dif- 
“tarice it looked as a real one which the fpetator was then 


He had, for inftance, an al- 


approaching. Upon coming up near it, however, the de- 
ception was perceived, and this motto appeared, Jrvifibilia non 
decipiunt, “ The things unfeen do not deceive us.” . Yet, 
notwithftanding this gloominefs of temper, he was fond of 
innocent {ports and amufement ; he inftituted an.affembly 
anda bowling-green in the parifh of which he was reétor, 
and often promoted the gatety of the company in perfon. 
His wit was generally poignant, and ever levelled at thofe 
who teltified any contempt for decency and religion. His 
epigram, {poken extempore upon Voltaire, is well known ; 
who happesing- in his company to ridicule Milton, and the 
allegorical perfonages of Death and Sin, Young thus ad- 
drefled jaim : % 


Thou art fo witty, profligate, and thin, 
You feem a Milton with his Death and Sin. 


One Sunday preaching in office at St James’s, he found, 
that though he {trove to make his audience attentive he 
could not prevail, Upon which his pity for their folly got 
the becter of all decorums, and he {at back in the pulpit 
and burtt into a flood of tears. Towards the latter part of 
life he knew his own infirmities, and fuffered himfelf to be 
in pupilage to his honfe-keeper ; for he confidered that, at 
a certain time of life, the fecond childhood of age demand- 
ed its wonted proteGtion. His fon, whofe boyith follies were 
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long obnoxious to paternal feverity, was at laft forgiven in Youth 
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his will; and our poet died regretted by all, having per- 
formed all that man could do to fill his poft with dignity. 
His death happened in 1965. 

YOUTH, that ftate of man in which he approaches to- 
wards his greateft perfection of body. 

YPRES, a handfome, large, and populous town of the 
Auftrian Netherlands, with a bifhop’s fee. It has a conk- 
erable manufactory in cloth and ferges, and every year in 
Lent there is a confidetable fair. It is one of the barrier 
towns, but was befieged and taken by the French in 1744. 
It is feated on a fertile plain on the river Ypre, in E. Long. 
2.48. N. Lat. 50. 51. ; 

YUCCA, Anam’s NegEpteE, in botany; a genus of plants 
of the clafs Aexandria and order monogynia. The corolla Js 
campanulate and patent, there is no Ryle, the capfule is tri- 
locular. ‘There are four fpecies, none of which are natives 
of Britain. All of them are exceedingly curious in their 
growth, and are therefore much cultivated in gardens. ‘The 
Indians make a kind of bread from the roots of this 

lant. ; 

YULE, Yoor, or Ju/, See Iut. 

YUNX, in zoology,-a genus of birds of the order pice. 
The bill is fhort, roundifh, and pointed ; the nofttils con- 
cave and naked; the tongue very long and cylindrical ; 
there are twe fore and two hind claws. ‘i'here is only one 
{pecies, the torguil/a, wry-neck, which isa native of Europe, 
Afia, and Africa, and is often feén in Britain. It is afh- 
coloured above, with light black and brown ftrokes. Be- 
neath light brown, with black fpots. ‘fail afh-colour, with 
four black bars. Weight 130z. Irides hazel. Length 7 
inches. Migrates. . 
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or z, the 24th and laft letter, and the roth confonant 
of our alphabet ; the found of which is formed by a 
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“v——" motion of the tongue from the palate downwards and up- 


wards to it again, with a fiutting and opening of the teeth 
at the fame time. ‘This letter has been reputed a double 
confonant, having the found ds; but fome think with very 
little reafon: and, as if we thought otherwife, we often 
double it, as in puzzle, muzzle, &c. Among the ancients, 
& was a numeral letter, fignifying 2000; and with a dath 
added a-top, Z fignified 2000 times 2000, or 4,000,000. 
In abbreviations this letter formerly ftood as a mark for 
feveral forts of weights; fometimes it fignified an ounce and 
ahalf; and very frequently it ftood for half an ounce; 
fometimes for the eighth part of an ounce, or a dram Trey 
weight ; and it has in earlier times been ufed to exprefs the 
third part of an ounce or eight fcruples. ZZ were ufed by 
fome of the ancient phyficians to exprefs myrrh, and at pre- 
fent they-are often ufed to fignify zinziber or ginger. 
ZAARA, zapara, SAHARA, or the Defert, a vat coun- 
try of Africa, bounded on the north by Barbary, on the 
eaft by Fezzan and Cafhna, on the fouth by Tombuétoo, 
and on the weft by the Atlantic Ocean. “Zaara-contains a 
variety of wandering nations, all proceeding from Arabs, 
Moors, and fugitive Portuguefe, -who ‘took refuge there 
when the family of the Sherifs made themfelves matters of 
the three kingdoms of Barbary, All thefe people bear in- 
difcriminately the names-of Nars, Moors, or Arabs. They 
Vou. XVIII. Part IL. 


are fubdivided into various nations, of which the moft con- 
fiderable are the Mongearts, Trafars, and Bracnars. 


milk of their. flocks, with a little barley-meal, and fome 
dates. ‘he poorer fort go naked, except the females, who 
commonly wrap a clout about their middle, and wear a kind 
of bonnet on their head ; but the wealthier fort have a kind 
of loofe gown, made of blue callicoe, with large fleeves, that 
is brought them from Negro-land. When they move from 
one place to another for frefh pafture, water, or prey, moit 
of them ride on camels, which have generally a fort of fad- 
dle between the bunch and the neck, with a ftring or {trap 
run through their noftrils, which ferves fora bridle; and - 
inftead of fpurs they ufe a fharp bodkin. Their tents or 
huts are covered with a coarfe ftuff, made of camel’s hair, 
and a kind of wool or mofs that grows on the palm trees. 
Vhefe Arabs live here under the government of their fheiks 
or cheyks; as in Arabia, Egypt, and other places. The 
other two tribes are rather more civilifed. .'They are all 
Mahometans. 

ABULON (anc. geog.), one of the twelve tribes; 
bounded on the north by the tribes of Ather and Naph- 
thali; on the eaft by the fea of Galilee; on the fouth by the 
tribe of Iffachar or the brook Cifon, which ran between 
both; on the weft by the Mediterranean ; fo that it touched 
two feas, or was bimarous. 

ZABULON (anc. geog.), ae ftrong town in the tribe 
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The Zabulon. 
Mongearts lead a wandering life,- and live chiefly on the ——v——~ 
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Zacynthus of that name, on the Mediterranean, firnamed of men, near 
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Ptolemais: its vicinity to which makes it probable that it 
was alfo Chabulon, unlefs either name is a faulty reading in 
Jofephus ; diftant about 60 ftadia from Ptolemais. 

ZACYNTHUS (anc. geog:), an ifland to the fouth of 
Cephalenia 60 ftadia, but nearer to Peloponnefus, in the I+ 
onian Sea, formetly fubjeG@ to Ulyfles, in compafs above 
160 fladia, woody and fruitful, with a confiderable cogno- 
minal town and a port. ‘The ifland lies over againft Elts, 
having a colony of Achzans from Peloponnefus, over-againit 
the Corinthian Gulf. Both ifland and town are now called 
Zante. : 

ZAFFRE, is the oxyd of cobalt, employed for painting 
pottery ware and porcelain of a blue colour.. The method 
of preparing it is as follows: ‘Che cobalt taken out ot the 
mine is broken with hammers into pieces about the fize of 
an hen’s egg; ‘and the ftony involucrum, with fuch other 
heterogeneous matters as are diftinguifhable by the eye, are 
feparated as much as poffible. The chofen mineral is then 
pounded in ftamping mills, and fifted through brafs wire 
fieves. ‘The lighter parts are wafhed off by water, and it is 
afterwards put into a large flat-bottomed arched furnace, re- 
fembling a baking oven, where the flame of the wood rever- 
berates upon the ore; which is occafionally ftirred and 
turned with long handled iron hooks or rakes; and the 
procefs is continued till it ceafes to emit any fumes. ‘The 
oven or furnace is terminated by a long horizontal gallery, 
which ferves for a chimney ; in which the arfenic, naturally 
mixed with the ore, fublimes. If the ore contains a little 
bifmuth, as this femimetal is very fufible, it is colle@ed at the 
bottom of the furnace. Thé cobalt remains in the ftate of a 
dark grey oxyd, and is called zafre. One hundred pounds of 
the cobalt ore lofe 20 and even 30 per cent. during this ope- 
ration, which is continued 4 or even 9 hours, according to 
the quality of the ore. The roafted ore being taken out 
from the furnace, fuch parts as are concreted into lumps 
are pounded and fifted afrefh. Zaffre, in commerce, is 
never pure, being mixed with two or rather three parts of 
powdered flints. A proper quantity of the beft fort of 
thefe, after being ignited in a furnace, are thrown into wa- 
ter to render them friable, and more ealily reduced to pow- 
der; which, being fifted, is mixed with the zaffte, accord- 
ing to the before-mentioned dofe; and the mixture is put 
into cafke, after. being moitened with water. This oxyd, 
fufed with three patts of fand and one of pot-afh, forms a 


~ blue glafs; which, when pounded, fifted, and afterwards 


ground in mills, included in large cafks, forms /malt. 

The blue of zaffe is the moft folid and fixed of all the 
colours that can be employed in vitrification. It fuffers no 
change from the moft violent fire. It is fuccefefully em- 
ployed to give fhades of blue to enamels, and to the cry {tal- 
glaffes made ia imitation of fome opaque and tranfparent 


precious ftonés, as the lapis lazuli, the turquois, the fap-- 


phire, and others of this kind. 

ZALEUCUS, a famous legiflator of the Locrians, and 
the difciple of Pythagoras, flourithed 500 years B. C. He 
made alaw, by which he punifhed adulterers with the lofs 
of both their eyes; and his fon offending, was not abfalved 
from this punifhment: yet, to fhow the father as well as the 
jut lawgiver, he put out his own right, and his fon’s left 
eye. This example of juftice and {everity made fo ftrong 
an itpreffion on the minds of his fubjects, that no inftance 
was found of the commiffion of that vice during the reign 
of that legiflator. It is added, that Zaleucus forbad any 
wine being given to the fick on pain of death, unlefs it was 
preferibed by the phyficians ; aud that he was fo jealous of 
his laws, that he ordered, that whoever was defirous of 


changing them, thould be obliged, when he made the pro- 
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pofal, to have a cord about his neck, in order that he might 
be immediately flrangled, if thofe alterations were efteemed 
no better than the laws already eftablifhed. Diodorus Si- 
culus attributes the fame thing to Charondas legiflator of 
the Sybarites. _ 

ZAMA (anc. geog.), a town of Chamane, a diftri& of 
Cappadocia, of unknown fituation.—Another Zama, of 
Mefopotaniia, on the Saocoras, to the fouth of Nifibis.—A 
third, of Numidia, diftant five days journey to the weft of 
Carthage: it was the other royal refidence of the kings of 
Numidia, hence called Zama Regia. It ftood in a plain; 
was ftronger by art than nature ; richly fupplied with every 
neceflary ; and abounding in men, and every weapon both 
of defence and annoyance. ~ 

The laft of thefe is remarkable for the decifive battle 
fought between the two greateft commanders in the world, 
Hannibal the Carthaginian and Scipio Africanus. Of this 
engagement, the moft important perhaps that ever was fought, 
Mr Hooke gives us the following account. 

“‘ Scipio drew up his army after the Roman manner, ex- 
cept that he placed the cohorts of the Principes dire@tly be- 
hind thofe of the Haftati, fo as to leave fufficient fpace for 
the enemy’s elephanis to pafs through from front to rear. 
C. Lelius was pofted on the left wing with the Italian horfe, 
and Mafiniffa with his Numidians on the right. The in- 
tervals of the firft line Scipio filled up with his Velites, or 
light-armed troops, ordering them, upon a fignal given, to 
“begin the battle ; and in cafe they were repulfed, or broke 
by the elephants, to run back through the lanes before men- 
tioned, and continue on their flight till they were got be- 
hind the Triarii. Thofe that were wounded, or in danger 
of being overtaken, were to turn off to the right and left 
through the {paces between the lines, and that way efcape 
to the rear. 

“ The army thus drawn up, Scipio went from rank to 
rank, urging his foldiers to confider the confequences of a 
defeat and the rewards of victory: on the one hand, cer- 
tain death or flavery (for they had no town in Africa ttrong 
enough to protect them) ; on the other, not only a lafting- 
fuperiority over Carthage, but the empire of the reft of the 
world. : 

‘© Hannibal ranged all his elephants, to the number of 
above 30, in one front. Behind thefe he placed his merce- 
naries, confifting of 12,000 men, Ligurians, Gauls, Baleares, 
and Mauritanians. 

«© The new levies of Carthaginians and other Africans, 
together with 4000 Macedonians, under a general named 
Sopater, compofed the fecond line. And in the rear of all, 
at the diftance of about a furlong, he potted his Italian 
troops, in whom he chiefly confided. The Carthaginian 
horfe formed his right wing, the Numidians his left. 

« He ordered their feveral leaders to exhort their troops 
not to be difcouraged by their own weaknefs, but to place 
the hope of victory in him and his Italian army ; and parti- 
cularly dire@ied the captains of the Catthaginians to repre~ 
fent to them what would be the fate of their wives and chil. 
dren.if the event of this battle fhould not prove fuccefstul, 
The genezal himfelf, walking through the ranks of his Ita- 
lian troops, called upon them to be mindful of the 17 cam- 
paigns in which they had been fellow-foldiers with him; and 
of that conftant feries of victories by which they had extin- 
guifhed in the Romans all hope of ever being conquerors, 
He urged them to remember, above all, the battles of Tre- 
bia, Thrafymenus, and Canne ; with any of which the ap- 
proaching battle was in no wife to be compated, either 
with refpeét to the bravery or the number of the enemy. 
“The Romans were yét unfoiled, and in the height of their 
ftrength, when you firft met them in the field; nevertheleis 
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~ ther the childven of the vanquifhed, or the remains of thofe 
whom you have often put to fight in Italy, Maintain 
therefore your general’s glory and your own, and eflablith 
to yourlelves the name ef invincible, by which you are be- 
come famons throughont the world.’ 

«« When the Numidians of the two armies had fkirmifh- 
ed a while, Hannibal ordered the managers of the elephants 
to drive them upon theenemy. Some of the bealts, fright- 
ened at the noile of the trumpets and other inftruments 
of war which founded on all fides, immediately ran back 
amongft the Numidians of the Carthaginian left wing, and 
put them into confufion; which Mafinmifla taking advantage 
of, entirely routed them. Great deftruétion was made. of 
the Velites by the reft of the elephants, till thefe alfo being 
terrified, fome of them ran through-the void fpaces of the 
Roman army which Scipio had left for that purpofe; others 
falling in among the cavalry of the enemy’s right wing, gave 
Lelius the fame opportunity againft the Carthaginian horfe 
as had been given to Mafinifla again the Numidian, and of 
which the Roman did not fail’ to make the fame ule. Af- 
ter this :the infantry of the foremoft lines joined battle. 
Hannibal’s mercenaries had the advantage in the beginning 
of the,confli&; but the Roman Haftati, followed and en- 
‘couraged by the Principes, who exhorted them to fight 
manfully, and fhowed themf{elves ready to:affit them, brave- 
ly fuftained the attack, and at length gained ground upon 
theenemy. The mercenaries not being feafonably fupport- 
ed by their fecond line, and therefore thinking themfelves 
betrayed, they in their retreat fell turioufly upon the Afri- 
cans; fo that thefe, the Haflati coming up, were obliged to 
fight for fome time both againft their own mercenaries and 
the enemy. When the two Carthaginian lines had ceafed 
their mutual rage, they joined their ftrength ; and though 
now but a mere throng of men, broke the Haflati: but 
then. the Principes advancing to.the afliftance of the Jatter, 
reftored the battle ; and moit of the Afyicans and mercena- 
ries were here cut off. Hannibal did not advance to their 
relief, the Roman ‘T'riarii not baving yet: engaged, and the 
Principes being ftill in good order; and left the routed A- 
fricans and mercenaries fhould break the ranks of his Italian 
foldiers, he commanded thefe to prefeat their fpears at thofe 
who fled to them for prote¢tion, which obliged -the runa- 
ways to move off to the right and left. 

«The ground over which the Romans muft march be- 
fore they could attack Hannibal being ftrewed with: heaps 
of dead bodies and weapons, and being flippery with blood, 
Scipio feared that the order of his battalions would be 
bioke, fhould he pafs it haftily. To avoid this mifchief, he 
commanded the Haftati to give over the purfuit, and halt 
where they were, oppolite to the euemy’s centre : after 
which, having fent all his wounded to the rear, he advanced 
leifurely with the Principes and Triarii, and placed them 
on the wings of the Haftati. Then followed a tharp en- 
gagement, in which vi¢tory was long and eagerly difputed. 

It would feem that the Romans, though fuperior in num- 
ber, were once upon the point of lofing the day; for ‘Poly- 
‘bius tells us, that Mafiniffa and Lelius came very feafon- 
ably, and as if fent from heaven, to their affiftance. Thefe 
generals being returned from the purfuit of the cavalry, fell 
fuddenly upon the rear of Hannibal’s men, moft of whom 
were cut off in their ranks; and of thofe that fled, very 
few elcaped the horfe, the country all around being a 
plain. 

“There died of the Carthaginians in the fight above 
20,000, and almoft the like ‘number were taken prifoners. 
The lofs on the fide of the Romans amounted to about 
090 men, Hannibal efcaped with a few horfe to Adru- 
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ima. you vanquifhed them, The foldiers now before us are ei- 
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metum, having performed every thing in the engagement Zangucbar 


which could be expected ‘from a great general. His army 
(fays Polyhius) could not have been more fkilfully drawn 
up, For as the order of the Roman battalions makes it 
extremely difficult to break them, the Carthaginian wilely 
placed his elephants in the front, that they might put the 
enemy in confufion before the armies fhould-engage. In 
his firft ine he placed the mercenaries; men bold and ac- 
tive, but not well difciplined, that by their impetuofity he 
might give a check to the ardour of the Romans. ‘I'he 
Atricans and Carthaginians, whofe couraze he doubted, 
he pofted in the middle between the mercenaries and his 
Italian foldiers, that they might be forced to fight, or at 
leaft that the Romans, by flaughtering them, might fatigue 
them{elves and blunt their weapons. Lajt of all, he drew 
up the troops he had difciplined himfelf, and in whom he 
chiefly confided, at a good diftance from the fecond line, 
that the might not be broken by the route of the Atricans 
and mercenaries, and kept them in referve for a vigorous at- 
tack upon a tired and weakened enemy.” 

ZANGUEBAR, a country in Africa, lying on the 
eaftern coaft, between three degrees of north latitude, and 
18 fouth. It includes feveral] petty kingdoms, in which 
the Portuguefe have various fettlements. I'he inhabitants, 
except thoie converted by the Portuguefe, are all Mahome- 
tans or idolaters; and the latter much the more numerous. 
‘The names of the principal territories are Mombaza, La- 
mon, Mehnda, Quiola, and Mofambique. The Portuguefe 
have built feveral forts.in Mombaza and Mofambique, and 
have {ettled feveral colonies there. They trade with the 
negroes for flayes, ivory, gold, oftrich-feathers, wax, and 
drugs. The productions are much the fame as in other 
parts of Africa between the tropics. 

ZANONIA, in botany ; the name of a genus of plants 
of the order diecia, clafs pentandria. The charaGers are 
thefe : it produces feparate male and female flowers ;. in the 
male flower the cup’ is a perianthium, compofed of three 
leaves of an oval fiyzure, expanding every way, and fhorter 
than the flower; the flower is monopetalous, but divided 
into five fegments, and has an open mouth; the. fegments 
are jagged, and are equal in fize, and bend-backwards; the 
ftamina are five filaments of the length of the cup, ftanding 
open at their ends, and terminated by fimple apices; the fe- 
male flowers grow on feparate plants, and have the cup and 
flower the fame as in the male, only that the cup ftands 
upon the germen of the piftil; this germen is oblong, and 
from it are propagated three reflex conic ftyles; the ftig- 
mata are bifid and curled ; the fruit is a long and very large 
berry, truncated at the end, and very {mall at the bafe; it 
contains three cells, and has a curled future near the apex $ 
the feeds are two; they are of an oblong figure, and flat. 
There is one {pecies, the indica. 

ZAN'VE, an ifland of the Mediterranean, near the coaft 
of the Morea, 19 miles fouth-eaft of the ifland of Cephalonia, 
belonging to the Venetians. It is about 24 miles in length 
and 12 in breadth, and very pleafant and fertile; but its 
principal riches confift in currants, with which it greatly 
abounds, . hey are cultivated in a very large plain, under 
the fhelter of mountains on the hore of this ifland; for 
which reafon the fun has greater power to bring them te 
perfe&t maturity. The town called Zante may contain near 
20,000 inhabitants; the whole ifland contains about 40,000. 
The houtes are low, on account of the frequent earthquakes, 
for {earce a year pafles without one ; however, they do no 
great damage. The natives {peak both Greek and Italian. 
There are very few Roman Catholics among them; but 
they have a bifhop as well.as the Greeks. This place has 
no fortifications, but there is a fortrefs upon an eminence 
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%a*thoxy- planted with cannon. In one part of this ifland is a place tried yet whether it will cryftallize into fugar; but in all 
ig which fhakes when trod upon like a quagmire ; and a fpring probability it will. 
which throws out a great deal of bitumen, efpecially at the The Americans plant this corn any time from the be- 


Zea. 
tomy time of an earthquake. It ferves inftead of pitch to pay ginning of March to the beginning of June ; but the belt 


the bottoms of the fhips, and about 100 barrels in a year 
are ufed for this purpofe. ‘There are about 50 villages in 
the ifland; bat no other large town befde Zante. It is 
feated on the eaftern fide of the ifland, and has a good har- 
bour. The Englith and Dutch have each a fa¢tory and 
conful here. E. Long. 21. 3. N. Lat. 37.53. | 

ZAN [THOXYLUM, the roorHAcu-rreEs, in botany ; 
a genus of plants of the clafs of diecia, and order of pen- 
tandria ; and in the natural fyftem arranged under the 46th 
order, Hederacee. The calyx is quinquepartite; there is 
no corolla; the female flower has five piftils and as many 
monofpermous capfules. ‘There are two {pecies, the clava 
herculis, and the ¢rifoliatum; neither of which are natives 
of Britain. it 

ZAPATA, a kind of feaft or ceremony held in Italy, 
in the courts of certain princes, on St Nicholas’s day ; 
wherein people hide prefents in the fhoes or flippers of 


thofe they would do honour to, in fuch a manner as may. 


furprife them on the morrow when they come to dreis; 
being done in imitation of the practice of St Nicholas, who 
ufed in the night-time to throw purfes of money in at the 
windows to marry poor maids withal. 

ZEA, Invian Corn, in botany; a genus of plants of 
the clafs monecia, order triandria. ‘The male-flowers are 
placed on diftin& {pikes ; the calyx is a biflorous, beardlefs 
glume; the corolla a beardlefs glume ; the female calyx is 
a bivalve glume, as is the corolla. There is one filiform, 
pendulous ftyle; the feeds are folitary and buried in an 
oblong receptacle. _ There is only one fpecies, the Mays, 
maize. ‘The Indians in New England, and many other 
parts of America, had no other vegetable but maize or In- 


dian corn for making their bread. They call it weachin ; 
and in the United States of America there is much of the 
bread of the country made of this grain, not of the Eu- 


ropean corn. In Italy and Germany alfo there is a {pecies 
of maize which is the food of the poor inhabitants. 

The ear of the maize yields a much greater quantity of 
grain than any of our corn ears.. There are commonly 
about eight rows of grain ‘in the ear, often more, if the 
ground be good. Each of thefe rows contains at leaft 30 
grains, and each of thefe gives much more flour than a 
grain of any of our corn. ‘The grains are ufually either 
white or yellowifh; but fometimes they are red, bluith, green- 


ith, or olive-coloured, and fometimes ftriped and variega-' 


ted. This fort of grain, though fo effentially neceffary to 
the natives of the place, is yet liable to many accidents. 
It does not ripen till the end of September; fo that the 
' rains often fall heavy upon it while on the flalk, and the 
birds in general peck it when it is foft and unripe. Na- 
ture has, to defend it from thefe accidents, covered it with 
a thick hufk, which keeps off flight rains very well; but 
the birds, if not frighted away, often eat through it, and 
devour great quantity of the grain. _ 

There are three or four varieties of maize in different 
' parts of America. That of Virginia is very tall and robuift, 
growing to feven or eight feet high; that of New. England 
is -fhorter and lower. And the Indians farther up in the 
country have a yet fmaller kind in common ufe. The 
ftalk of ‘the maize is joined like the fugar-cane; it is very 
foft and juicy, end the juice is fo {weet and faccharine, that 
a fyrup, as {weet as that of fugar, has been often made of it ; 
and things fweetened with it have been found not diftin- 
guifhable from thofe done with fugar. It has not been 


feafon is the middle of April. ‘The favage Indians, who 
knew nothing of our account of months, ufed to guide 
themfelves in the feed-time of this ufeful plant by the bad- 
ding of fome particular trees of that country, and by the 
coming up of a fort of fifh into their rivers which they call 
the aloofe. 'Thefe things were both fo regular, that they 
were in no danger of miltaking the time. 

The manner of planting maize is in rows, at equal dif: 
tances, every way about five or fix feet. They open the 
earth with a hoe, taking away the furface to three or four 
inches deep, and of the breadth of the hoe; they then throw 
in a little of the finer earth, fo as to leave the hoe four 
inches deep of thereabouts, and in each of thefe holes they 
place four or five grains at a little diftance from one ano- 
ther. If two or three of thefe grow up, it is very well; 
fome of them are ufually deftroyed either by the birds or 
other animals. 

When the young plants appear, they hoe up the weeds 
from time to time; and when the ftalk gathers fome ftrength; 
they raife the earth a little about it, and continue this at 
every hoeing till it begins to put forth the ears; then they 
enlarge the hill of earth, round the root, to the fize of a 
hop-hill, and after this they leave it till the time of harveft, 
without any farther care. When they gather the ears, they 
either immediately ftrip off the corn, or elfe hang up the 
ears, tied in traces at diftances from one another; for if 
they are laid near together, they will heat and rot or elfe 
fprout and grow ; but kept cool and feparate, they will re- 
main good all the winter. The beft method is to threfh 
out the corn as foon as the harveft is over, to dry it weal 
on mats in the fun, and then lay it up in holes of the 
ground, well lined with mats, grafs, or the like, and after- 
wards covered at top with more earth. The moft careful 
among the Indians ufe this method, and this fort of fubter- 
ranean granary always proves good. 

The ufes of this plant among the Indians are very many. 
The great article is the making their bread of it ; but be- 
fides this, the ftalks, when cut up before they are too much 
dried, are an excellent winter food for cattle; but they 
ufually leave them on the ground for the cattle to feed 
on. ‘The hufks about the ear are ufually feparated from 
the reft, and make a particular fort of fodder, not inferior 
to our hay. The Indian women have a way of flitting them 
into narrow parts, and they then- weave them artificially 
into bafkets and many other toys, ‘Ihe original way of 
eating the grain among the Indians was this: they boiled 
it whole in water till it {welled and became tender, ‘and then 
they fed on it either alone or eat it with their fifh and ve- 
nifon inftead of bread. After this, they found the way of 
boiling it into a fort of pudding, after bruifing it in a mor- 
tar; but the way of reducing it to flour is the beft of alt, 
They do this by parching it carefully in the fire, without 
burning, and then beating it in mortars and fifting it. This 
flour they lay up in bags as their conftant provifion, and 
take it out with them when they go to war, eating it either 
dry or with water. The Englifh have contrived, by mix- 
ing it into a {tiff paite, either by itfelf or with rye or 
wheat-meal, fermenting it with leaven or yeaft, and baking 
it in a hot oven, to make good bread of it. They have 
likewife found out a method of making good beer, either 
of the bread or by malting the grain. 

ZEAL, paflionate ardour for any perfon or caufe. It is 
moft frequently ufed to denote a trong and warm attach- 

ment 
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ticular fe& of Chriftians. [hus we fay, a zealous Ca/vini/, 


_ Arminian, or Papift ; though we may likewife with the great- 


eft propriety fay of an“upright and benevolent man, that he 
is zealous of good works. 

ZEALAND, the chief of the Danith iflands, is fituated 
at the entrance of the Baltic Sea, bounded by the Schag- 
gerrac Sea on the north; by the Sound, which feparates it 
from Schonen, on the eaft; by the Baltic Sea on the fouth; 
and by the ftrait called the Great Be/t, which feparates it 
from the ifland of Funen, on the weft; being of/a round 
figure, near 200 miles in circumference: the chief town is 
Copenhagen. 

LEALAND, is alfo a province of the United Netherlands, 
confifting of eight iflands, which lie in the mouth of the 
river Scheld, bounded by the province of Holland, from 
which they are feparated by a narrow channel on the north; 
by Brabant on the eat; by Flanders, from which they are 
feparated by one of the branches of the Scheld, on the 
fouth ; and by the German Ocean on the welt, 

New Zearanp, a country of Afia, in the South Pacific 
‘Ocean, firft difcovered by Tafman, the Dutch navigator, 
in the year 1642, who gave it the name of Staten Land, 
though it has been generally diftinguifhed in our maps and 
charts by the name of New Zealand, ,and was fuppofed to 
be part of a fouthern continent : but itis now known, from 
the late difcoveries of Captain Cook who failed round it, 
to confift of two large iflands, divided from each other by 
a ftrait four or five leagues broad. They are fituated be- 
tween the latitudes of 34 and 48 degrees fouth, and be- 
tween the longitudes of 166 and 180 degrees eait from 
Greenwich. One of thefe iflands is fer the moit part 
mountainous, rather barren, and but thinly inhabited; but 
the other is much more fertile, and of a better appearance. 
In the opinion of Sir Jofeph Banks and Dr Solander, 
every kind of European fruits, grain, and plants, would 
Aourifh here in the utmoft luxuriance. From the vegeta- 
bles found here, it is fuppofed that the winters are milder 
than thofe in England, and the fummers not hotter, though 
more equally warm}; fo that it is imagined, that if this 
country were fettled by people from Europe, they would, 
with moderate induftry, be foon fupplied, not only with 
the neceflaries, but the luxuries of life, ian great abundance. 
Here are forefts of vaft extent, filled with very large tim- 
ber trees; and near. 400 plants were found here that had 
not been defcribed by the naturalifts. ‘Che inhabitants of 
New Zealand are ftout and robuft, and equal in ftature to 
the largeft Europeans. Their colour in general is brown, 
but in few deeper than that of the Spaniard who has been 
expofed to the fun, and in many not fo deep ; and both 
fexes have good features. Their drefs is very uncouth, 
and they mark their bodies in a manner fimilar to the inha- 
bitants of Otaheite, and which is called. tattowing. ‘Their 
principal weapons are lances, darts, and a kind of. battle- 
axes ; and they have generally fhown themfelves, very hoftile 
to the Europeans who have vifited them. 

ZEALOTS, an ancient fe of the Jews, fo called from 
their pretended zeal for God’s law and the honour of re- 
‘ligion. ae 

ZEBRA, in zoology. See Equus. 

ZEBU, in zoology ; a name given by M. de Buffon to 
the bos indicus of Linneus. See Bos, vi. 

ZECHARIAH, a canonical book of the Old Teftament. 
See ScripTureE, t 80. 

ZECHIN, or Zeccuino. See SEquin. 

ZEDOARY, in the materia medica... See Km Mprerra. 

ZELL, a city of Germany in the circle of Lower 5Sa- 
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nd ment to the diftinguifhing dotrines or worfhip of fame par- 


_ fian language, and in the charaéter called Peplavi. 


A BON 


xony, capital of the duchies of Zell and Lunenburg, fituated Zembla 


at the confluence of the rivers Aller and Fuhfe, 30 miles — 


north of Hanover, and 40 fouth of Lunenburg. E. Long. 
10,-12. N. Lat. 52. 49. 

ZEMBLA Nova, a very large ifland, lying in the 
Northern Ocean, to the north of Ruffia, from which it is 
feparated by the ftrait of Waigate. It has no inhabitants 


except wild beafts, particularly white foxes and bears. In 


1595 a Dutch veffel was caft away on the coaft, and the 
fhip’s company were ebliged to winter here; but they did 
not fee the fun from the fourth of November to the begin- 
ning of February, and had great difficulty to keep themfelves 
from being frozen to death. - 
fs aeeda cu See Hinpostan, Vol. VIEI. page 
ae 
ZEND, or ZsnpavesTa, a book afcribed to Zoroafter, 
and containing his pretended revelations ; which the aticient 
Magicians and modern Perfees, called alfo Gaurs, obferve and 
yeverence in the fame manner as the Chriltians do the 
Bible, and the Mahometans the Koran, making it the fole 
rule both of their faith and manners. The word, it is faid, 
originally fignifies any inftrument for kindling fire, and ts ap- 
plied to this book-to denote its aptitude for kindling the 
flame of religion in the hearts of thofe who read it. 

The Zend contains a reformed fyftem of Magianifm ; 
teaching that there is a Supreme Being, eternal, felf-exift- 
ent, and independent, who created both light and darknefs, 
out of which he made all other things; that thefe are in a 
ftate of confli@, which will continue till the end of the 
world ; that then there fhall be a general refurre€tion and 
judgment ; and that juft retribution shall be rendered unto 
men according to their works; that the angel of darknefs 
with his followers fhall be configned toa place of everlafting 
darknefs and punifhment, and the angel of light with his 
difciples introduced into a flate of everlafting light and hap- 
pinefs ; after which light and darknefs fhall no more interfere 
with each other. ‘I'he Zend. alfo enjoins the conftant main- 
tenance of facred fires and fire-temples for religious worfhip; 
the diftin@ion of clean and unclean beafts; the payment of 
tithes to priefts, which are to be of one family or tribe ; a 
multitude of wafhings and purifications, refembling thofe of 
the Jewith law ; and a variety of rules and exhortations for 
the exercife of benevolence and charity. 

In this book there are many paflages-evidently taken out 
of the Scriptures of the Old ‘feftament, particularly out of 
the Pfalms of David: The author reprefents Adam and Eve 
as the firft parents of all mankind, gives in fubftance the 
fame account of the creation and dehige with Mofes, differ- 
ing indeed with regard to the former, by converting the fix 
days of the Mofaic account’ into fix times, comprehending 
in the whole 365 days; and: {peaks alo of Abraham, Jo- 
feph, Mofes, and Solomon. Moreover, Dr Baumgarten 

_afferts, that this work contains doétrines, opinions, and facts, 
aGtually borrowed from the Jews, Chriftians, and Mahome- 
tans; whence, and from other circumftances, he concludes 
that both the hiftory and writings of this prophet were pro- 
bably invented in the later ages, when the fire-worfhippers 
under the Mahometan government thought fit to vindicate 
their religion from the fufpicion of idolatry. 

At whatever period the Zend may have been written, 
we-are aflured by Dr Hyde that it is in the pure old Per- 

Some 

parts of it contain the original text, and others Zoroatfter’s 
fecond thoughts fubjoined, for explaining more fully his 
doGtrine. Thefe were occafioued by the oppofition of ad- 
verfaries, and unforefeen circumftances which oecurred du- 
ring the fabrication of the impofture. About 300 years 
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agro; when the old Perfan languaze had become antiquated and 
little underflood, one of the deftours or high-prietts among 
the Perfees compofed the, Sadda, which is a compendium in 
the vulgar or modern Perfic tongue, of thofe parts of theZend 
that relate to religion, or a kind of code of canons and pre- 
cepts, Grawn from the theological writings of Zoroaiter, 
ierving as an authoritative rule of faith and praGice for his 
followers. ‘This Sadda is written in a low kind of Perfic 
verfe, and, as Dr Hyde informe us, it is bonorum £9 mafo- 
rum farrago, having many good and pious things, and others 
very juperititious and trifling. See Peasrrs and Zoroas- 
TER. ‘ 

ZENITH, in aftronomy, the.vertical point, -or a point 
in the heavens dire€tly over our heads. 

ZENO Eveares, an eminent Grecian philofopher, was 
born at Elea about 504 years before Chrif. He was a 
zealous friend of civil liberty, and is celebrated for his cou- 


~rageous and {uccelsful oppofition to tyrants ; but the incon- 


fiftency of the ftories related by different writers concerning 
him in. a great meafure deftroys their credit. He chofe to 
relide in his {mall native city of Elea rather than at Athens, 
becauie it afforded freer feope to his independent and gene- 
rous {pirit, which could not eafily fubmit to the refraints 
of authority. It is related, that he vindicated the warmth 
with which he refented reproach, by faying, ‘“‘ If I were 
indifferent to cenfure, I fhould alfo be indifferent to praife.”’ 
The invention of the dialetic art has been improperly 
a{cribed to Zeno; but there can be no doubt that this phi- 
lofopher, and other metaphyfical difpurants in the Eleatic 
{e&, employed much ingenuity and fubtlety in exhibiting 
examples of moft of the logical arts, which were afterwards 
reduced to rule by Ariftotle and others. - 

According to Ariftotle, he taught, that nothing can be 
produced either from that which is Gmilar or diffimilar; that 
there is only one being, God; who is eternal, homogene- 
ous, and {pherical, neither finite nor infinite, neither quief- 
cent nor moveable; that there are many worlds ; that there 
is im nature no vacuum; that all bodies are compofed of 
four elements, heat and moi‘ture, cold and drynefs ; and that 
the body of man is from the earth, and his foul an equal 
mixture of thefe four elements. He argued with great fub- 
tlety againft the pofflibility of motion. Lf Seneca’s account 
of this philofopher deferves credit, he reached the higheft 
point of {cepticifm, and denied the real exiftence of external 
objedts.. ‘he truth is, that after all that has been advarced 
by different writers, it is impoffible to determine whether 
.Zeno underftood the term One, metaphyfically, logically, or 
phyfically ; or whether he admitted or denied a nature pro- 
perly divine. i 

Zeno, the founder of the fe& of the Stoics, was born 
about 300 years before Chrift, at Citium in the ifland of 
Cyprus. his place having been originally peopled by a 
colony of Phoenicians, Zeno is fometimes called a Pheeni- 
cian. Elis father was by profeffion.a merchant, but difco- 
vering in the youth a dtrong propenfity towards learning, 
he early devoted him to philofophy. In his mercantile ca- 
pacity he had frequent occafion to vifit Athens, where he 
purchafed for his fon feveral of the writings of the moft emi- 
nent Socratic philofophers. Thefe he read with great avidity; 
and when he was about 30 years of age, he determined to take 
a voyage to a.city which was fo celebrated both as a mart of 
trade and of fcience. If it be true, as fome writers relate, 
that he brought with him a valuable cargo of Phoenician 
purple, which was loft by fhipwreck. upon the coaft-of Pi- 
reus, this circumftance will account for the facility with 
which he at firft attached himfelf to a fe& whofe leading prin- 
ciple was the contempt of riches. Upon his firft arrival in A- 
thens, going accidentally inte the fhop of a book(eller, he 
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took up a volume of the Commentaries of Xenophon; and 
after reading a few paffages, was fo much delighted with 
the work, and formed fo high an idea of the author, that 
he afked the bookfeller where he might meet with fuch men. 
Crates the Cynic philofopher happening at that inftant to 
be pafling by, the bookteller pointed to him, and faid, * Fol- 
low that man.” Zeno attended upon the inftrudtions of 
Crates, and was fo well pleafed with his doGrine. that he 
became one of his difciples. But though he admired the 
general principles of the Cynic fchool, he could not eafily 
reconcile himfelf to their peculiar manners. Belides, his 
laquifitive turn of mind would not allow him to adopt that 
indifference to every fcientific enquiry which was one of the 
characteriftic dittinGtions of the fe&. He therefore attended 
upon other matters, who profeffed to inftru@ their difciples 
in the nature and caufes of things. When Crates, difplea- 
fed at his following other philofophers, attethpted to drag 
him by force out of the-fchool of Stilpo, Zeno faid te him, 
“« You may feize my body, but Stilpo has laid hold of my 
mind.” After ‘continuing to attend upon the leGtures of 
Stilpo feveral years, he pafled over to other {chools, parti- 
cularly to thofe of Kenocrates and Diodorus Cronus. By the 
latter he was inftru@ed in dialeétics. He was fo much de- 
liglited with this branch of ftudy, that he prefented to his 
mater a large pecuniary gratuity, in return for his free com- 
munication of fome of his ingenious fubtleties. -At lait, af- 
ter attending almoft every other mafter, he offered himfelf 
as a difciple of Polemo. This philofopher appears to have 
been aware, that Zene’s intention in thus removing from 
one {chool to another, was to collec -materials from varie 
ous quarters for a new fyftem of his own; for, when he 
came into Polemo’s fchool, he faid to him, ¢¢ I am no ftran- 
ger, Zeno, to your Pheenician arts; I perceive that your 
defign is to creep flyly into my garden, and fteal away my 
fruit.’? Polemo was not miftaken in his opinion. Having 
made himfelf mafter of the tenets of others, Zeno determi- 
ned to become the founder of a new fet. ‘he place which 
he made choice of for his {chool was a public portico, 
adorned with the pitures of Polygnotus, and other eminent 
painters. It was the moft famous portico in Athens, and 
called, by way of eminence, =r-«, “ the Porch.” It was 
from this circumitance that the followers of Zeno were called 
Stoics. 

In his perfon Zeno was tall’ and flender; his afpect was 
fevere, and his brow contraéed. His conftitution was 
feeble, but he preferved his health by great abftemiouf- 
nefs. ‘The fupplies of his table confitted of figs, bread, and 
honey ; notwithftanding which, he was frequently honoured 
with the company of great. men. In public company, to 
avoid every appearance of an afluming temper, he commonly 
took the loweft place. Indeed fo great was his modetty, 
that he feldom chofe to mingle with a crowd, or withed for 
the company of more than two or three friends.at once. 
He paid more attention to neatnefs and decorum in external 
appearance than the Cynic philofophers. In his drefs in- 
deed he was plain, and in all his expences frugal ; but this 
is not to be imputed to avarice, but a contempt of external 
magnificence. Fie fhowed as much refpeé to the poor as 
to the rich ; and converfed freely with perfons of the meaneft 
occupations. He had only one -fervant, or, according to 
Seneca, none. 

Zeno lived to the-extreme ave of 98; and at laft, in con- 
fequence of an accident, voluntarily put an end to his life. 
AAs he was walking out of his fchool he fell down, and in 
the fall broke one of his fingers ; upon which he was fo af- 
feted with a conf{cioufnefs of infirmity, that. {triking the 
earth, he faid, “ Why am I thus importuned? | obey thy 
fummons ;” and immediately went home and ftrany 1 him 
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felf. He died in the firft year of the 129th Olympiad. 
The Athenians, at the requeft of Antigonus, ereéted a mo-, 
nument to his memory in the Ceramicum. 

We ouht not to confound the two Zenos already men- 
tioned with 

Zrno, a celebrated Epicurean philofopher, born at St 
don, who had Cicero and Pomponius Atticus for his difci- 
ples, and who wrete a book againft the mathematics, which, 
as well as that of Poffidonius’s refutation of at, is loft; nor 


with feveral other Zenos mentioned in hiltory. 


ZENOBIA, queen of Palmyra. See Parmyra._ 

ZEOLITE. See Cray, Vol. V. page 49. and Mine- 
RALOGY, Vol. XIT. page 88. 

ZEPHANIAH, a canonical book of the Old Tefta- 
ment. See ScripTuRE, n° 79. 
ZEPHYR, the West-Wind, or that which blows from 
the cardinal point of the horizon oppofite to the eatt. 

ZEPHYRUS, one of the Pagan deities, was reprefent- 
ed as the fon of Aurora, and the lover of the nymph Chlo- 
ris, according to the Greeks, or of Flora according to the 
Romans; and as prefiding over the growth of fruits and 
flowers. He is defcribed as giving a refrefhing coolnefs to 
the air by his foft and agreeable breath, and as moderating 
the heat of fummer by fanning the air with his filken wings. 
He is depi@tured under the form of a youth, with a very 
tender air, with wings refembling thofe of the butterfly, 
and with his head crowned with a variety of flowers. As 
the poets of Greece and Rome lived in a warm climate, 
they are lavifh in their praife of this beneficent deity, and 
under his name defcribe the pleafure and advantage they re- 
ceived from the weftern breezes. 

ZERDA. See Canis, Sp. xiv. 

ZERTA, the Zerte, a fifh caught in the rivets of Ita- 
ly and fome other places, of the figure of the chub, and 
called by authors capizo-anadromus, and the bike. It {eldom 
grows to more than two pounds weight, and at times lives 
in rivers, at times in the fea; and is efteemed a very well 
tafted fith, efpecially-a little before the feafon of its fpawn- 
ing. ‘Lhe zerte is that fpecies of cyprinus defcribed by 
Gefner and others under the name ef capito anodromus. 

“ZEST, the woody thick fkin quartering the kernel ofa 
walnut ; preferibed by fome phyficians, when dried and taken 
with white-wine, as a remedy againft the gravel. 

Zeft is alfo ufed for a chip of orange or lemon peel; fuch 
as is ufually {queezed into ale, wine, &c. to give it a flavour; 
or the fine oil which fpurts out of that peel on f{quee- 
zing it. ; 

ZEUGMA, a figure in grammar, wheteby an adjective 
or verb which agrees with a nearer word, is alfo; Ly way of 
fupplement, referred to another more remote. 

ZEUS, in ichthyology, a genus of fifhes of the order of 
thoracici.. The head’ is compreffed, and declines, the up- 
per lip being vaulted over by a tranfverfe membrane ; the 
tongue is fubulated; there are feven rays in the gill mem- 
brane ; and the body is comprefled.—The {pecies are eight; 
of which the moft remarkable is. the faber or doree. It is 
of a hideous form, its body is oval, and greatly compreffed 
on the fides; the head large; the fnout vaitly projecting ;. 
the mouth very wide ; the teeth very fmall; the eyes great, 
the irides yellow ; the lateral line oddly diftorted, finking at 
each end, and rifing near the back in the middle; beneath 
it on each fide isa round black fpot. The tail 1s round at 
the end, and confifts of 15 yellow rays. The colour of the 
fides is olive, varied with light blue and white, and while li. 
ving is very refplendent, and as*if gilt ; for which reafon it 
is called the doree. The largett fifh we have heard of weigh- 
ed 12 pounds, 


Superftition hath made the doree rival to the haddock, 
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for the honour of having been the fifh out of whofe mouth Zeuris. 
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St Peter took the tribute-money, leaving on its fides thofe 
inconteftible proofs of the identity of the fifh, the marks of 
his finger and thumb. It is rather difficult at this time to 
determine on which part to decide the difpute; for the do- 
ree likewife afferts an ‘origin of its {pots of a fimilar na- 
ture, but of a later date than the former. St Chriflo- 
pher, in wading through an arm of the fea, having caught 
a fifth of this kind en paffant, as en eternal memorial of the 
fa&, left the impreffions on its fides to be tran{mitted to all 
pofterity. In cur own country it was very long before this 
fith attraGed our notice, at lealt as an edible one. We are 
indebted to the late Mr Quin for adding a moft delicious 
fith to our table, who, overcoming ali the vulgar prejudices 
on account of its deformity, has effe€ually eftablifhed its re- 
putation. This fifh was fuppofed to be found only in the 
fouthern feas of this kingdom, but it has been dilcovered like- 
wife on the coaft of Anglefey. Thofe of the greateft fize 
are taken in the Bay of Bifcay, off the French coaits ; they 
are alfo very common in the Mediterranean: Ovid muit 
therefore have flyled it rarus faber, on account of its excel- 
lency, not its fearcity. 

ZEUXIS,.a celebrated painter of antiquity, flourithed 
about 400 years before Chriit. tle was born at Heraclea 5. 
but as there have been many cities of that name, it cannot 
be certainly determined which of them had the honour of: 
his birth. Some learned men, however, conjecture, that it. 
was the Heraclea near Crotona in Italy. He carried paint- 
ing to a much higher degree of perfeétion than Apollodo- 
rus had left it; difcovered the art of properly difpofing of: 
lights and fhades, and particularly excelled in. colouring... 
He amafled immenfe riches; and then refolved to fell no» 
more of his pi€tures, but gave them away ;. faying very 
frankly, “ That he could not fet a price on them equal to- 
their value.”? Before this.time he made people pay for fee- 
ing them ;. and nobody was admitted to feehis Helena with-- 
out ready money, which occafioned the wags calling his 
picture Helen the Courtezan. — It is not known whether this 
Helen of Zecuxis was the fame. with that which was at 
Rome in Pliny’s time, or that which he painted for the in- 
habitants of Crotona to be hung up in the temple of Juno : 
this laft he painted from. five beaatiful girls of that city, 
copying from each her greateft excellencies. Phny obferves, 
that this-edmirable painter, difputing for the prize of paint- 
ing with Parrhafius, pamted fome grapes fo naturally, that 
the birds flew down to peck them. Parrhafius, on the 
other hand, painted a curtain fo very artfully, that Zeuxis 
miftaking it for a real one that hid his rival’s work, ordered 
the curtain to be drawn afide, to fhow what Parrhalius had 
done; but having found his miftake,. he ingenuoufly con- 
feffed himfelf vanquifhed, fince he had only impofed upon 
birds, while Parrhafius had deceived even-a maiter of the 
art. . Another time he painted a boy loaded with grapes : 
when the birds alfo flew to this piéture, at which he was 
vexed ; and confeffed, that this work was not fufficiently 
finifhed, fince had he painted the boy as perfeéily as the 
grapes, the birds would have been afraid of him. ~Arche- 
laus, king of Macedon, made ufe of Zeuxis’s pencil for the: 
embellifhment of his palace. One of this paiuter’s fineft 
pieces was a Hercules ftrangling fome ferpents in Ins cradle, 
in the prefence of his affrighted mother: but he himfeif™ 
chiefly efteemed his Athieta, or Champion, under which he 
placed a Greek verfe that afterwards became very famous,, 
and in which he fays, ** ‘That it was eafier to criticife than 
to imitate the pi€ture."” He made a preient of his Alcme- 
na to the Agrigentines. Zeuxis did not value himfelf on. 
fpeedily finifhing his pictures ; but knowing that Agathar- 
chus gloried in his being able to paint with. cale. and in as 
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little time, he faid, * That for his part he, on the contrary, 
gloried in his flownefs; and if he was long in painting, it 
was hecaufe he painted for eternity.” Werrius Flaccus fays, 
that Zeuxis having painted an old woman, he laughed fo 
very heartily at the fight of this pi€ture, that he died: but 
as no other of the ancients have mentioned this particular, 
there is the greateft reafon to believe it fabulous. Carlo 
Dati has compofed in Italian the Life of Zeuxis, with thofe 
of Parrhafus, Apelles, and Protogenes. This work was 
printed at Florence in 1667. 
. ZICLAG, or Zixvac (ane. geog.), a town of the tribe 
“of Simeon, on the borders of the Philiftines { Jofhua xv. and 
xix.), but in the hands of the Philiftines till David’s time 
(1 Sam. xxvii. and xxx.) 

ZIMB, in natural hiftory. See Ernroria, n° 11. 

ZIMEN U-warer, Coprer-water, in natural hiftory, 
the name by which fome have called water found in places 
where there are copper-mines, and lightly impregnated with 
particles of that metal. 

The mo# famous {pring of this kind is about a mile di- 
ftant from Newfol in Hungary, in the great copper-mine 
called by the Germans herrn grundt. The water in this 
mine is found at different depths, and is- received into ba- 
fons, forthe purpofe of feparating the copper from it: in 
fome of thefe it is much more fated with this metal than in 
others, and will make the fuppofed change of iron inte that 
metal much fooner. “The moft common pieces of iron ufed 
in the experiments are horfe-fhoes, nails, and the like; and 
they are found very little altered in fhape, after the optra- 
tion, except that their furfaces are more raifed. The water 
appears greenifh. in the bafon, where it ftands; but ifa 


glafs of it be taken up, it looks clear as cryftal: it has no 


‘ {mell; but a ftrong vitriolic aftringent tafte, infomuch that 
the lips and tongue are bliftered and fcorched upon tafting 
< sit. 

ZIN (anc. geog.), a wildernefs encompafling Idumea, 
at leaft on the fouth and weft, as far as Paleftine or Canaan; 
but according to Wells, on the eaft of Edom, to the north 
of Ezion-gaber. 

ZINC, a femimetal. Fora defcription of the ores of 
this metal, the method of extracting it from thefe ores, and 
for its properties, fee CALAMINE; CHEmisty-index; Mine- 
rALtoay, Vol, XII. page 128; Metratiurcy, Part II. 
fe. xii, 

Zine, befides its medical qualities (for which fee Puar- 
MACy-index), is of great ufe in the arts: united with copper 
in different proportions, it forms brafs and pinchbeck ; and 
‘united with tin, it forms a kind of pewter: 

Brafs is formed by mixing two parts of copper with one 
of zinc; pinchbeck by mixing three or four parts of copper 
to one of zinc: when the metals are mixed in equal quantities 
they forma very exact imitation of gold. Its inflammable 
property renders zinc a ufeful ingredient in fire-works. 

It has been propofed to fubftitute this femimetal inftead 
of tin in the lining of copper veffels ; the latter being thought 
infufficient to prevent the dangerous éffects of the copper. 
Mr Malouin, who has made many experiments on the lining 
of veffels in this manner, afferts that it fpreads more evenly 
on the copper than tin itfelf; that it is much harder and 
lefs fufible, and confequently more durable than tin. Mr 
Macquer owns thefe advantages; but thinks it dangerous to 
be ufed in culinary veffels, as it is foluble in vegetable acids, 
and the combination of it with the vitriolic acid is known 
to be a ftrong emetic. Gaubits alfo mentions a celebrated 
remedy for convulfive diforders, named ‘una fixeta lude- 
maunic which Macquer affirms to be ftrongly emetic in very 
{mall dofes. “ But, may it not be prefumed (fays Foucroy), 
‘that properties which are applicable only to the vitriol and 
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flower zinc, cannot be applied to the femimetal itfelf, nor even, Zing 
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without farther experiments, to the falts formed by its combi- 
nation with the vegetable acids.”? Mr dela Plandie, door in 
medicine of the faculty of Paris, has chan zed this prefumption 


into certainty by experiments made with great care onhim- . 


felf. He took the falts of zinc, formed by its combination 
with vegetable acids, in a much ftronger dofe than the ali- 
ments prepared in copper covered with zinc can poffibly 
contain them, and found no dangerous effects to follow. 
However, fince obje&s which rélate to the health and lives 
of ‘mankind cannot be treated with too much circumf{pedtion, 
‘It appears to be prudent, and even neceffary, not to decide 
‘on the fabje& till after a great number of experiments, and 
‘that the a¢tion of zinc combined with the vegetable acids 
ufed in cookery have been fully afcertained. “he flowers 
of zinc have been ufed as an antifpafmodic, and are an ar- 
ticle of our prefent mazeria medica ; but it does not clearly 
appear what fuccels may be expected from them. 

ZINNIA, in botany; a genus of plants of the clafs 
fyngencfia, order polygamia fuperflua; and in the natural 
yftem arranged under the agth order, Com/ofta. The re« 
ceptacle is paleaceous, the pappus confifts of two ere& awns, 
the calyx is ovato-cylindrical and imbricated ; the rays con- 
fift of five perfifting entire florets. There are two {pecies, 
the pauciflora and multiflora, neither of whichis a native of 
Britain. ; 
ZINZENDORFF (Nicholas Lewis), count, was the 
noted founder of the German religious feét called Woravians, 
or Herrnhuters, or, as they pretend, the reftorer of that 
fociety. From his own narrative it appears, that when 
he came of age in 1721, his thoughts were wholly bent 
on gathering together a little fociety of believers, a- 
mong whom he might live, and who fhould entirely em- 
ploy themfelves in exercifes of devotion under him. He 
accordingly purchafed an eftate at Bertholfdorff in Upper 
Lufatia, where being joined by fome followers, he gave the 
curacy of the village to a man of his own complexion ; and 
Bertholfdorff foon became talked of for a new mode of piety. 
One Chriftian David, a carpenter, brought a few profelytes 
from Moravia: they began a new town about half a league 
from the village, where count Zinzendorff fixed his.refidence 
among them, and where great numbers of Moravians flock- 
ed and eftablifhed themfelves under his proteétion : fo that 
in 1732 their number amounted to 600. An adjacent hill, 
called the Huthberg, gave occafion to thefe colonifts to call 
their new fettlement Huth des Herrn, and afterward Herrn- 
huth ; which may be interpreted ‘The guard or protec. 
tion of the Lord :” and from this the whole feét have taken 
their name. ‘The count {pared neither pains nor art to pro- 
pagate his opinions ; he went himfelf all over Europe, and 
at leaf twice to America; and fent his miffionaries through- 
out the world. Count Zinzendorff died in 1760. Thofe 
who with to know more of the Moravian tenets may confult 
Rimius’s account of them, tranflated in 1753. See Uni- 
TED BRETHREN. 

‘ ZISCA (John), a famous general of the forces of the 
Hoffites, in the 15th century, was a gentleman educated at 
the court of Bohemia, in the reign of Wenceflaus. He 
entered very young into the army, and after diftinguifhing 
himfelf on feveral occafions, loft an eye in a battle, whence 
he was called Zi/ca or One-eyed. At length the Reforma- 
tion, begun by John Hufs, fpreading through almoft all 
Bohemia, Zifca placed himfelf at the head of the Huffites, 
and had foon. under his command a body of 40,000 men. 
With this army he gained feveral victories over thofe of the 
Romifh religion, who carried on a kind of crufade.againft 
them, and built a town in. an advantageous fituation, to 
which he gave the name of Tabor ;. whence the Huffites 
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were afterwards called Taborites. Zifca lok his other eye 
by an arrow at the fiege of the city of Rubi; but this did 
not. prevent his continuing the war, his fighting battles, and 
gaining Teveral great victories, among which was that of 
Aufig on the Elbe, in which gooo of the enemy were left 
dead on the field. The emperor Sigifmund, alarmed at his 


-progrefs, caufed very advantageots propofale te be offered 


to him; which he readily accépted, and fet out to meet 
Sigifmund, but died on the road. He ordered that his body 


fhould be left a prey to the birds and wild beafts ; and that 


a drum fhould be made of his fkin, being perfuaded that 
the enemy would fly as foon as they heard the found. It 
is added, that the Huffites cxecuted his will; and that the 
news of this order made fuch an impreffion on the diftur- 
‘bed imaginations of the German Papifts, that in many battles 


they aéftually fled at the beat of the drum with the utmoft 


precipitation, leaving their bageage and artillery behind them. 
ZINZIBER, or ZinciBER, in botany. See AMomuM 

and GinGER. ; 
ZION, or Sron (anc. geog.), a very famous mountain, 


‘flanding on the north fide of the city of Jerufalem, (Pfal. 


xlvii. 2.); containing the upper city, built by King David; 
and where ftood the royal palace, (Jofephus). A part of 
Zion, fituated at its extremity, was called Mi//o, of, or in the 
city of David, (2 Chron. xxxii. 5.) Modern travellers, who 
have been upon the fpot, fay, that Zion is the whole of the 
mountain, on which Jerufalem ftands at this day, though not 
to the extent in which it anciently ftood on the fame moun- 
tain, as appears Pfal. ix. 12. 15. Ixv. 1. Ixxxvii. 2, 3. If, 
Ixii. 1. It is {welled into feveral eminences or tops; as Moriah, 
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mountains lying beyond them. At the weft end of Gihon, 
without the city, ftood Gelgotha or Calvary. ‘The pretend- 
ed Golgotha, fhown at this day within the walls, is the 
fpurious brat of interefted and fraudulent monks, (Korte). 
There is another Zion, the fame with Hermon. 

Zion, or Sion College. See Lonvon, n° 76. 

ZIPH, or Sipx (anc. geog.), the name of a wildernefs 
or defert in the tribe of Judah, where David was a fugitive; 
lying to the fouth-eaft of Hebron; fo called from Ziph or 
Siph, a twofold town in this tribe; the one more to the 
fouth towards Idumea, on the confines of Eleutheropolis, 
(Jerome) ; the other cight miles to the eaft of Hebron, to- 
wards the Dead Sea, inclining fouthwards, becaufe near 
mount Carmel. Here was a mountain, mentioned 1 Sam. 
xxili, (4. in which David abode, faid by Jerome to be rug- 
ged, difmal, and always overcaft. Ziphim, Ziphai, or Ziphen- 
fes, the inhabitants of Ziph, ver. 19. 

ZIRCHNITZER-sez, otherwife called the Lek: of 
Czirknitz, in'Cayniola, is about one German er four Englifh 
miles in length, and half as much in breadth, contains three 
beautiful iflands, and-is encompaffed at fome diftance with 
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mountains and forefts. 
that it difappears generally once a-year, about St John’s or 


St James’s day, running off through holes or pitsin the Zodiac. 
bottom ; fometimes it will difappear twice or thrice a-year, ~——~— 


and fometimes even in winter if the weather be dry. On 
the other hand, it has been known to continue two or three 
years without running off. Of the holes or pits, there are 


five much larger than the reft, each of which fucceffively, 


when the water runs off, ftands empty five days; fo that 
the whole lake becomes dry in 25. As foonas the begin- 
ning of the ebb is obferved, the fifhing in the pits begins, 
which belongs to five feigniories. The fith, which are carpy 
tench, pike, eels, and two other forts called /ch/eten and 
ruten, are caught by laying nets over the holes. Mr Keyfler 
tells us, that upon the ringing of a bell at Zirknitz, when 
the waters begin to fall, the peafants, both men and womeny 
run to the pools quite naked, notwithftanding both the 
clergy and magiftrates have ufed their utmoft endeavours to 
fupprefs fo indecent a cuflom. When the water runs off 
early in the year, in about three weeks after it is gone there 
is good grafs on the bottom, which is mowed down, and 
the bottom afterwards ploughed and fowed with millet. If 
the water runs not off early, nothing can be fown; and if 
it.returns foon, the feed is loft. With refpe& to its return, 
the water at firft burfts out of fome pits on the fouth fide 
with great violence, a little rain always falling at the fame 
time ; but afterwards (when the rain falls heavier, and it 
thunders at the fame time fe loud as to fhake the earth) it 
breaks out through all the apertures with great force, info- 
much that the lake is filled in 18 or 24 hours, at which 
time it is in a manner covered with wild fowl; fuch as geefe, 
ducks, &c. After the millet-harveft, all manner of game is 
hunted, caught, or killed in it. On-the fouth fide are two 
caverns, out of which, when it thunders, water iffues with 
aftonifhing violence; and if it happens in harveft, a great 
many naked, black, and blind, but fat ducklings, are brought 
up with the water, which in 14 days receive their fight, 
and are covered with feathers. 

Z\ZANIA, in botany ; a genus of plants of the clafs mo- 
necia, order hexandria ; and in the natural fyftem arranged 
underthe 4th order, Gramina. 'Theteis no male calyx ; the 
corolla isa bivalved, beardlefs glume, intermixed with the 
female flowers; there is no female calyx, the corolla is an 
univalved, cucullated, and ariftated glume ; the ftyle is bipar- 
tite, and there is one feed covered with the plaited corolla. 
There are three fpecies; the aquatica, the puluftris, and 


 terreftris; none’of which are ‘natives of Britain. - - 


ZODIAC, in aftronomy, a broad circle, whofe middle is 
the ecliptic, and its extremes two circles parallel thereto, at 
fuch a diftance from it'as to bound or comprehend the ex- 
curfions of the fun and planets, (fee Astronomy). It isa 
curious enough faét, that the folar divifion of the Indian 
zodiac is the fame in fubftance with that of the Greeks, 
and yet that it has not been borrowed either from the 
Greeks or the Arabians. ‘Ihe identity, or at leaft ftriking 
fimilarity, of the divifion, is univerfally known; and M. 
Montucla has endeavoured to prove, that the Bramins re- 
ceived it from the Arabs. His opinion, we believe, has been 
very generally admitted ; but in the fecond volume of the 
Afiatic Refearches, the accomplifhed prefident Sir William 
Jones has proved unan{werably, that neither of thofe nations 
borrowed that divifion from the ether; that it has been 
known among the Hindoos from time immemorial ; and that 
it was probably invented by the firft progenitors of that 
race, whom he confiders as the moft ancient of mankind, 
before their difperfion.. The queftion is not of importance 
{ufficiently general, ftraitened as we are by the limits preferi- 
bed us, for our entering into the difpute ; but we think it 
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But what is moft remarkable is, Zirchnit- 
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Zogea, our duty to mention it, that our aftronomical readers, if 


Zone . 


they think it worth their while, may have recourle to the 
Original writers for further imformation. 

ZOEGEA, in botany ; a genus of plants of the clafs 
Syngenefia, and order polygamia fruftranea. The receptacle is 
briftly ; the pappus fetaceous; the corollule of the radius 
ligulated ; the calyx imbricated. ‘There are two fpecics, 
the capenfis and the leptaurea, neither of which are natives 
of Britain. 

ZONE, in geography and aftronomy, a divifion of the 
terraqueous globe with refpe& to the different degrees of 
heat found in the different parts thereof, The zones are 
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Mammalia. Ie that part of Natural Hiftory which relates to. Ani- 


mais. 

In order to. abridge the ftudy of zoology, many methods 
of reducing animals to claffes, genera, and {pecies, have been 
invented: But as that of Linneus is undoubtedly the belt, 
the moft extenfive, and the mot generally adopted, we thall 
give a brief account of it. 

Linnzus divides the whole animal kingdom into fix claffes. 
The charagters of thefe fix claffes are taken from the inter- 
nal firuCture of animals, in the following manner: 


Crassl MAMMALIA, includes all animals that 
fuckle their young. The charaGters of this clafs 
are thefe :—The heart has two. ventricles and two 
auricles; the. blood. is red and: warm; and the ani« 
mals belonging to it are viviparous. 

Crass Il, AVES, or Birns. ~The charaéters are 
the fame with thofe of Clafs I. exeepting that the 
animals belonging to it are oviparous. See Bian, 
and ORNITHOLOGY. 

Crass III. AMPHIBIA, or Ameuiziovs Ant- 


mais. The. heart has but one veniricle and one au- 


sicle; the blood is red and cold; and’ the animals. 


belonging to this. clafs have the command of their 
lungs, {fo that the intervals between infpiration and 
expiration are in fome meafure voluntary. See Am- 
PHIBIOUS. 

Ciass 1V. PISCES, or Fisnes. 
the fame ftructure, and the blood the fame qualities, 
with thofe of the Amphibia; but. the animals belong- 
ing to this clafs are eafily  diftinguithed from the 
Amphibia, by having no fuch. voluntary command 
of their /uags, and by having: external dranchie or 
gills. See Fusn, and leatHyonocy. 

€xass V.. INSECTA, or Insecrs. The Aeart has 
one ventricle, but no. auricie; the. blood. is cold and 
white ; and. the animals. are furnifhed with antenne 
or feelers. See Insecr. 

Crass VI. VERMES, or- Worms. The. charac- 
ters. are the fame with thofe of Clafs V. only the 
animals have no antenne, and are. furnithed with 
tentacula, 


The Fir, Claf, MAMMALIA, is fubdivided into 
feven Onpers.;. the characters of which are taken from the 
mumber, firuéture, and fituation of the. Tretu. 


Orpver I. 
Jore-teeth, in each jaw, and. one dog-tooth. N.B. 
By one dog-tooth, Linnzus means one on each fide 
of the fore-teeth in both jaws.—This. order includes 
four genera, viz. Homo, Simia, Lemur, Vefpertilio. 


C939 J 


The Acarét has. 


The Primates have four’ incifores, or. 
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denominated torrid, frigid, and temperate, The torrid gone 
is a band, furrounding the terraqueous globe, and termina- 
ted by the two tropics, Its breadth is 46°. 58. ‘The equa- 
tor, running through the middle of it, divides it into two 
equal parts, each containing 23°. 20’. ‘The ancients imagin- 
ed the torrid zone uninhabitable. ‘The temperate zones are 
contained between the tropics and the polar circles. The 
breadth of each is. 43. 2. The frigid 2ones are fegmente 
of the furface of the earth, terminated, one by the antar@ic, 
and the other by the artic circle. The breadth of each ig 
46. 58. ; 
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Orner II. The Baurta have nofore-teeth in either Mam 


jaw. ‘This order includes feven genera, viz. Rhino» 
ceros, Elephas, Trichechus, Bradypus,, Myrmeco- 
phaga, Manis, Dafypus, 

Orxper [If. The Fsra have, for the mot part, fix 
conical fore-teeth in each jaw. This oréer includes 
10 genera, viz. Phoca, Canis, Felis, Viverra, Mu- 
ftela, Urfus, Didelphis, ‘Valpa, Sorex, Erinaceus. 

Orxpzer IV. The Guires have two fore-teeth in 
each jaw, and no dog-teeth.—. This. order inchides 10 
genera, via. Hyftrix, Lepus, Caitor, Mus, Sciurus, 
Myoxus,. Cavia, Arotomys, Dypus, Hyrox. 

Orver V. The Pscora, have no fare-teeth in the up- 
per jaw, but 6 or 8.in the under-jaw.—This order 
includes 8 genera, viz. Camelus, Mofchus, Giraffa, 
Cervus, Antilope, Capra, Ovis,. Bos. 

Orxner VI. The Betrus, have obtufe fore-teeth in 
each jaw.— his order includes 4 genera, viz. Equ- 
us, Hippopotamus, Sus, T'apir. 

OaxperR VIL The Care, or whale kind, have no 
uniform character, in. their teeth, being very diffe- 
rent in the different genera; but are fufficiently: 
diftinguifhed from the other orders of Mammalia, by: 
living in the ocean, having peétoral. fins, and: a. fiftu« 
la or {piraculum upon. the head:— This “order ine 
cludes 4 genera, viz. Monodon, Balzna, Phyfeter,, 
Delphinus. See Ceraczous. 

The generic chara&ters.of the Mammalia are, like thofe of - 
the orders, almoft entirely taken from the ‘i'seTn, except- 
ing the Wefpertilio, which, befides the chara¢ter of the 
order derived, from the teeth, has this farther mark, that. 
there isa membrance attached to. the feet and fides, by) 
means of which the creature is enabled to fly :—the Hyftrix,, 
whofe body is.covered with, fharp: {pines :—and the whole: 
order of Pecora, whofe genera, befides the charaéters taken: 
from the teeth, are diftinguifhed into thofe which have horas,, 
thofe. which: haye ne derns, and by peculiarities in the horns 
themfelves, 

The /pecific chara&ters are. very various, being taken from: 
any part of the body which poffcffes a peculiar unitorm 
mark of diftinction. As.examples of thefe characters. are: 
to be found under the proper name of each genus, it is 
unneceflary to fay any thing further concerning them in, 
this. place. : 


The Second Clafs, AVES, is fubdividedinto fix Orvers3, 
the characters of which are taken chiefly from the ftrudure: 
of the Brit. 

Orpen I. The Accipatrss, have a wOOKED BILLS 
the fuperior mandibule, near the bafe, being-extended, 
on, each fide beyond the. interior ;. and in fome: it isi 

armed 
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armed with teeth.—This order includes four f{pecies, 
viz. Vultur, Falco, Strix, Lanius. 

~ Orver Il. The Picx, have a convex, comprefied 
BILL, refembling a knife.—This order contains 23 
genera, viz. ‘I'rochilus, Certhia, Upupa, Glaucopis, 
Buphaga, Sitta, Oriolus, Coracias, Gracula, Corvus, 
Paradifea, Ramphaitos,, Trogon, Pfittacus, Croto- 
phaga, Picus, Yunx, Cuculus, Bucco, Boceros, Al- 
cedo, Merops, 'T'odus. 

Orper III. The Anszrzs, have a fmooth sit, 
broadeft at the point, covered with a {mooth flcin, 
and furnifhed with teeth: The tongue is flefhy ; and 
the toes are palmated or webbed.=—This order in- 
cludes 13 genera, viz. Anas, Mergus, Phaeton, Plo- 
tus, Rhyncops, Diomedea, Aptenodyta, Alca, Pro- 
cellaria, Pelecanus, Larus, Sterna, Colymbus. 

Orpirn IV. The Gravis, have a fomewhat cylin- 
drical pitt: The tail is fhort, and the thighs are 
naked. ‘This order contains 20 gerera, viz. Phe- 

' nicopterus, Platalea, Palamedea, Myé€teria, Tanta- 
lus, Ardea, Corrira, Recurviroftra, Scolopax, Trin- 
ga, Fulica, Parra, Rallus, Vaginalis, Pfophia, Can- 
croma, Scopus, Glareola, Hematopus, Charadrius. 

Orver V. the Gatuin», have a convex BILL ; the 
fuperior mandibule is vaulted over the inferior: he 
noftrils are half covered with a convex cartilaginous 


membrane; and the fet are divided, but. connected, - 


at the inmoft joint.—This order contains, 10 gene- 
ra, viz. Otis, Struthio, Didus, Pavo, Meleagris, Pe- 
nelope, Crax, Phafianus, Numida, Tetrao. 

Orxpver VI.. The Passeres, have a conical fharp- 
pointed Bit; and the noffrils are oval, wide, and 
naked.— This order contains 17 genera, viz. Loxia, 
Colius, Fringilla, Phytotema, Emberiza, Caprimul- 
pus, Hirundo, Pipra, Turdus, Ampelis, Tanagra, 
Mucicapa, Parus, Motacilla, Alauda, Sturnus, Co- 
lumba. 

The generic characters of this clafs are taken from pecu- 
Viarities in the Ji//, the noffrils, the tongue, the feet, the, fea- 
thers, the face, the figure of the body, &c. 

The charaéters which ferve to diftinguifh the /pecies are 
very various: For example, the co/our of the particular 
feathers ox parts of feathers ; ercfs of feathers, on the head, 
difpofed in different manners; the colour of the cere or 
awax ; the colour of the feet; the fhape and. length of the 
tail; the number, fituation, &c. of the toes; the colour and. 
figure of the dil, &c. 


The Third. Clas, AMPHIBIA, is, divided inte. two 
OrpeERs. 
Orper I. The Rerrizes, have four, feet, and breath 


by the mouth,—This. order contains four genera 


viz. Teftudo, Draco, Lacerta; Rana. 

Oxper II., fhe Szrrenres, have no. /egs,. and. breath 
by. the muth.—This order contains fix genera, viz. 
Crotalus; Boa, Coluber, Anguis, Amphifbzna, Cw- 
cilia. 

The generic charaCters of this clafs. are taken from. the 
general figure of the Jody; from. their having tai/s or no 


tails ; being covered with a /be/l; having teeth or no teethy: 


in the mouth; being furnifhed with /ungs ; having covered or 
naked bodies ;. from the number, fituation,, and figure: of the 
Jeuta and. feales ; from the number and fituation, of the /pi- 
racula; from the fituation of the mouth, &c. 

The /pecific characters are fo very, various, that it would 
be fuperfluous to.enumerate them. 


The Fourth Glafzy PISCES, is fubdivided, into fix Ore 


pers, the characters of which are taken from the fituation 
of the belly-fins. ANE 

Orper I. The Arones, have no belly-fins.—This 
order contains eight genera, viz. Murzena, Gymno- 
tus, Trichiurus, Anarchichas, Ammodytes, Ophi- 
dium, Stromateus, Xiphias, Sternoptyx, Leptoce- 
phalus. . 

Orver If. The Jucurares, have the belly.fins pla- 
ced before the pefforal fias.—This order includes 
five genera, viz. Callionymus, Uranofcopus, ‘T'ra- 
chinus, Gadus, Blennius, Kurtus. 

Orper III. The Txoracics, have the delly-fins 
placed under the pedoral fins.—'This order compre- 
hends 19 genera, viz. Cepola, Echencis, Coryphz- 
na, Gobius, Cottus, Scorphena, Zeus, Pleuronec- 
tes, Chetodon, Sparus, Scarus, Labrus, Scizna, 


Perca, Gafterofteus, Scomber, Centrogafter, Mullus, 


Trigla. 

Orver IV. The Aspominazes, have the belly-fins 
placed behind the peGoral fins.—-This order contains 
16 genera, wiz. Cobitis, Amia, Silurus, Teuthis, 
Loricaria, Salmo, Fiftularia, Efox, Elops, Argen- 
tina, Atherina, Mugil, Exocetus, Polynemus, Clu- 
pea, Cyprinus. 

Orper V. The Brancurosreci, have the gills def- 
titute of bony rays.—This order contains ro gene- 
ra, viz. Mormyrus, Oftracion, Tetrodon; Diodon, 
Syngnathus, Pegafus, Centrifcus, Baliftes, Cyclopte- 
rus, Lophius. 

Orper VI. The Cxonpropterrer, have cartila- 
ginous gil/s.—This order contains five genera, viz. 
Acipenfer, Chimera, Squalus, Raia, Petromyzon. 

The generic chara€ters of this clafs are take from pecu- 
liarities in the ead, the mouth, the teeth, the noffrils, the 
rays in the membrane of the gills, the eyes, the general figure 
of the’ dedy, the figure of the sai/, the fituation of the /pira~ 
cula, &e. 

The /pecific charaGters are taken, from peculiarities in all 
the parts above enumerated, and many others. 

Sce further the articles Fisu and IcntuyoLoey. 


The Fifth Clafs, INSECTA, is fubdivided into feven 
Orpsrs, the charaters of which are taken from the wings. 
See the article Insrecr. 

Oxper lI. The Coreoprera, have four wings, the 
two fuperior ones- being cruftaceous, and furnifhed. 
with a fraight future.—This order comprehends 47 
genera, viz. Scarabeus, Lucanus, Dermeftes, Mely- 
ris, Byrrhus, Silpha, iritoma, Hydrophilus, Hitter, 
Paufus, Boftrichus, Anthrenus, Nitidula, Coccinella, 
Curculio, Brentus, Aittelabus, Erodius, Staphylinus, 
Scaurus, Zygia,, Meloe, Tenebrio; Caflida, Opa: 
trum, Mordella, Chryfomela, Horia, A'palus, Man 
ticora, Pimeliay, Gyrinus, Cucujus, Cryptocephaluss 

- Bruchus, Ptinus, Hifpa, Buprettis; Neécydalis, Lam- 
pyris, Cantharis,, Notoxus; Elater, Calopus,, Alur- 
nus, Carabus, Lytta, Serropalpus;,Cerambyx, Lep» 
hin Rhinomacer, Zonitis, Cicindela, Dyticus, Fore 

culas 

Oxver II, The Hemirera, have four wings, the 
two fuperior ones being, femicruffaceous, and incume, 
bent, i. e. the interior edges lie above one another.— 
This. order includes-14 genera; vig. Blatta, Pneue: 
mora, Mantis, Gryllus, Fulgora, Cicada, Notonec«: 
ta, Nepa, Cimex, Macrocephalus, Aphis, Chermes, 
Coccus, Thrips. 
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Orper III. The Lepiporrera, have four wings, 
_ all of them imbricated with /cales.—This order con- 
tains three genera, viz, Papilio, Sphinx, Phalena. 

Orver IV. ‘ihe Nevroprera, have four wings, in- 
terwoven with veins, like a piece of network, and no 
Jing in the anus.—'This order includes feven genera, 
viz. Libella, Ephemera, Hemerobius, Myrmelion, 
Phryganea, Panorpa, Rophidia. 

Orper V. The Hymenoprera, have the fame cha- 
sacters with the former, only the anus is armed with 
a fling. But this mark is peculiar to the females and 
ueuters ; for the males have no fling.—This order 
comprehends 15 genera, viz. Cynips, T'entredo, Si- 
rex, Ichneumon, Sphex, Scolia, Thynnus, Leucof- 
pis, Tiphia, Chalcis, Chryfis, Velpa, Apis, Formi- 
ca, Mutilla. 

Orpver VI. The Diptera, have two wings, and two 
clavated halteres or balances behind each wing.— 
‘This order contains 12 genera, viz. Diopfis, ‘T'ipu- 
la, Mufca, Tabanus, Empis, Conops, Oeftrus, Afi- 
lus, Stomoxys, Culex, Bombylius, Hippobofca. 

Orper VII. The Aprera, have no wings.—This 
order contains 15 {pecies, wiz. Lepifma, Podura, 
Termes, Pediculus, Pulex, Acarus, Hydrachna, A- 
tanea, Phalangium, Scorpio, Cancer, Monoculus, 
Onifcus, Scolopendra, Julus. See further the ar- 
ticles Enromotocy. and Insect. 


The Sixth. Clafs, VERMES, is divided into five Onners: 
Orver I. The Inrestina, are the mot fimple ani- 
mals, being perfectly naked, and without /imbs of any 
kind.—'his order contains 21 genera, viz. A{caris, 
Trichocephalus, Uncinaria, Tilaria, Scolex, Ligula,. 
Linguatula, Strongylus, Echinorhynchus, Hzruca, 
Cucullanus, Caryophylleus, Fafciela, Tenia, Furia, 
Myxine, Gordius, Hirudo, Lumbricus, Sipunculus, 
Planaria. 


Orver Il, The Mouuvsca, are likewife Jfimple na- 


hed animals, without any /bel/; but they are Brachi- 
ated, or furnifhed with a kind of /imbs.—This order 
comprtehends 31 genera, viz. AGtinia, Clava, Mam- 
maria, Pedicellaria, Afcidia, Salpa, Dagyfa, Ptero. 
trachea, Limax, Aplyfia, Doris, Tethis, Holothu- 
ria, Terebella, Triton, Sepia, Clio, Lobaria, Ler- 
nea, Scyllea, Glaucus, Aphrodita, Amphitrite, 
Spio, Nereis, Nais, Phyffophora, Medufa, Lucer« 
naria, Afterias, Echinus. 
Orper III. The Trstacea, have the fame charace 
' ters with thofe of Order II. but are covered with 
a fhell.—This order includes 36 genera, viz. Chiton, 
Lepas, Pholas, Mya, Solen, ‘t'ellina, Cardium, Mac- 
tra, Donax, Venus, Spondylus, Chama, Arca, Of= 
trea, Anomia, Mytilus, Pinna, Argonauta, Nauti- 


lus, Conus, Cyprea, Bulla, Voluta, Buccinum,. 


Strombus, Murex, Trochus, Turbo, Helix, Nerita, 
Haliotis, Patella, Dentalium, Serpula, Teredo, Sa- 
bella. 

Oxver IV. The Zoopuyra, are compound animals, 
furnithed with a kind of flowers, aad having a vege= 
tating root and flem.—'This order contains 15 gene. 
ra,viz. Tubipora, Madrepora, Millepora, Cellepo- 


ra, Ifis, Antipathes, Gorgonia, Alcyonium, Spon. 


gia, Fluftra, ‘Tubularia, Corralina, Sertularia, Pen- 
natula, Hydra. See Animar Flower. 

Orver V. The Inrusorra, confifts of very {mall 
Simple animals.— This order contains 15 genera, viz. 
Brachionus, Vorticella, Trichoda, Cerearia, Leucos 


pera, Gonium, Colpoda, Paramecium, Cvclidiun, . 


Burfaria, Vibrio, Enchelis, Bacillaria, Volvox; Mo- 
nas. 


For more particular information: concerning tHe feveral : 
branches and fubjeéts of zoology, the reader may confult; 
the various articles above referred to, and-he will find moft:” 


of the genera defcribed in theif order in the alphabet. 
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ZOOPHYTE, in: natural hiftory, the 4th order of the 
clafs of Vermes. See Zoorocy. 

ZOOTOMY, the art of difle@ing animals or living crea- 
tares, being the fame with anatomy. See Anatomy, and 
Comparative Anatomy. 

ZORILLE, in zoology, a fpecies of weefel, having the 
back and fides. marked with fhort ftripes.of black and white, 
the laft tinged with yellow; the tail long and buthy, partly 
white and partly black; the legs and belly black. This 
animal inhabits Peru, and other parts of South America : 
its peftilential vapour overcomes even the panther of Ame- 
rica, and ftupefies that formidable enemy. 

ZOROASTER, or Zerpusut, a celebrated ancient 
philofopher, faid to-have been the reformer or the founder 
of the religion of the magi. It is wholly uncertain to how 
many eminent men the name of Zoroafter belonged. Some 
have maintained that there was but one Zoroafter, and that 
he was a Perfian’; others have faid that there were fix 
eminent founders of philofophy of this name. Ham the 
fon of Noah, Mofes, Ofiris, Mithras, and others, both gods 
and men, have by different writers been afferted to have 
been the fame with Zoroafter. Many different opinions 
have alfe been advanced concerning the time in which he 
flourifhed.- Arriftotle and Pliny fix his date at fo remote a 
period as 6000 years before the death of Plato. Accerd- 


-ing to Laertius, he flourithed 600 years before the Trojan 


Z 0O.S 
war ;' according: to. Suidas, 500. If, in the midft of fo 
much uncertainty, any thing can be advanced with the ap- 
pearance of probability, it feems to be this; that there was 


a Zoroatter, a: Perfo-Median, who flourifhed about the time. 
of Darius Hyftafpes ; and that belides him there was ano--’ 


ther Zoroafter, who lived in a much more remote period 
among the Babylonians, and taught them aftronomy. ‘The 
Greek and Arabian writers are agreed concerning the exe 
iftence of the Perfian Zoroatter ; and the ancients wnanie 
moufly afcribe to a philofopher, whom they call Zoroa/ter, 
the origin of the Chaldean aftronomy, which is certainly of 
much earlier date than the time of Hyftafpes > it feems, 
therefore, neceflary to fuppofe-a Chaldean Ziroafter diftine& 
from the Perfian. Concerning this Zoroafter, howevery 
nothing more is known, than that he flourifhed towards the 
beginning of the Babylonifh empire, and was the father 


of the Chaldean aftrology and magic. All the writings: 


that have been afcribed to: Zoroafter are unquefionably {pu- 
rious. 

ZOSTERA, in botany ; a genus of plants of the clafs 
gynandria, order pol/yandria ; and in the hatural {y {tem are 
ranged under the fecond order, Piperite. ‘The fpadix is li- 
near, and fertile only on one fide ; there is no calyx nor 
corolla; the ftamina are alternate; the feeds folitary and 
alternate. There are two {pecies, the marina and occanica ; 
neither of which is a native of Britain. 36 
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ZOSIMUS, an ancient hiftorian who lived at the-end of 
the fourth and beginning of the fifth centuries. There are 
fix books of his hittory extant ; in the firlt of which he 
rons over the Roman affairs in a very fuccin€t manner from 
Auguftus to Dioclefian; the other five are written more 
diffufely. Zofimus was a zealous Pagan ; whence we find 
him frequently inveighing with great bitteraefs againft the 
Chriftian princes, particularly againft Conftantine the Great, 
and the elder Theodofius. His hiftory has been publithed 
with the Latin verfion of Leunclavius at Frankfort, i 5go, 
with the other minor hiftorians of Rome, in folio; and at 
Oxford in 8vo, 1679. f 

~ZUG, a canton of Switzerland, bounded on the eaf and 
north by that of Zurich, on the fouth by Schweiz and Lu- 
cern, and on the weft by the canton of Lucern ana the Freye- 
Amt or Free Provinces. It is not above :2 miles either 
way ; but very populous and fruitful, yielding wine, wheat, 
chefnuts, and other fruits, in its vales, and excellent pafture 
en its mountains. ‘he inhabitants of this canton are 
ftaunch Roman Catholics. It lies in the diocefe of Con- 
ftance, and its government is democratical. ‘There are two 
lakes in it abounding in fifh, particularly larze carps, pikes, 
and a {pecies of trouts called rote/s ; as well as feveral woods 
full of game. Zug, which gives name to it, and is its ca- 
pital, fands on the ealt fide of a lake of the fame name, 
about feven miles long, and is a ftrong neat town, contain- 
ing a priory and two convents. 

ZUINGLIUS (Ulricus), an able and zealous reformer, 
who laid the foundation of a feparation from Rome in Swit- 
zerland, at the fame time that Luther did the like in Saxo- 
ny, was born at Wildehaufen in 1487. While he officiated 
as preacher at Zurich, a Francifcan fent by Leo X. came 
to publifh indulgences there ; azainft which Zuinglius, after 
the example of Luther, declaimed powerfully. In the 
courfe of this oppofition he ftarted a new doétrine, which 


_ he called Evangelical Truth; and from the beginning of 


1519 to 1523, he preached not only againft indulgences, 
but againft other articles of the Romifh church. But 
though Zuinglius made no lefs progrefs than Luther, he 
yet conduéted himfelf with more moderation and prudence; 
and wifhing to have the concurrence of the civil powers, 
procured two affemblies to be called at Zurich: by the firft; 
he was authorifed to proceed as he had begun; and by the 
fecond, the outward worfhip and ceremonies of the church 
of Rome were abolifhed. During thefe tranfaGtions, Zuin- 
glius publithed feveral books in defence of his-doftrines; but 
treating of the eucharift, and prefcribing a form of cele- 
brating the Lord’s Supper different from Luther, he was 
involved in: violent difputes with the reft of his reforming 
brethren. Interpreting the words hoc e/? corpus meum, by 


-hoc fignificat corpus meum, he maintained, that the body and: 


blood of Chrift are: not real//y prefent in the evcharift; and 


Signs or fymbols, defigned to excite in the minds of: Chrifti- 
ans the remembrance of the fufferings of the Divine Savi- 
our, and of the. benefits which arife. from them. This 
opinion, which was- afterwards fo-'plaufibly fupported by 
the celebrated Hoadley (fee Suppar of the Lord), gave of= 


fence to Calvin as well’ as to Luther; but the doAtrines of - 


Zuinglius, which were moft obnoxious to that eminent re- 


former, were-thofe which deny ¢/eéion and’ reprobation, and 


make the-church asa fociety wholly dependent on the ftate.- 


and his followers differed very little from that of the Pexa- 
e1ans: for he-maintained that heaven is open to all who 
live according to the diftates of right reafon; and he feems 


to have cenied the doctrine of original fin. Isfead of de- 
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claring with Calvin, that the church is a feparate indepen- Zurich. 
Seth amend 


2 Boom 
dent body, vefted with the right of Jegiflation for itlelf, 
Zuinglius afcribed to the civil magiltrate an abfolute and 
unbounded power in religious matters, allowing at the fame 
time a certain fubordination among the minifters of the 
church. ‘This was abundantly azreeable to the magiftrates 
of Zurich ; but the reft of the Swifs cantons difallowin, of 
their proceedings, other affemblies were called, and thinge- 
tending té tumult, both fides had recourfe to arms; when: 
Zuinglius, who began as a preacher, died in arms as a foldier, 
in 1531. His works amount to four vols folio. 
ZURICH, a canton of Switzerland, bounded to the 
north by Swabia and the canton of Schaffhaufen; to the: 
fouth by the towm and territory of Rapperichweil and the 
cantons of Switz and Zug; to the ealt by the Thurgau, 
Toggenburg, and Utznach; and to the weft by the ‘ree 
bailia.res and county of Baden. It is about 60 miles from . 
north to fouth, and 48 from eaft to weft. With refpecé to» 
its face, air, and foul, it is faid to be an epitome of all swit- 
zerland, as containing in it hills, valleys, plains, corn- 
lands, vineyards, lakes, and rivers. ‘Their wines have a 
tartnefs at firft, but the longer they are kept the more 
agreeable they are. ‘The other produéts are excellent fruits, 
corn, palture, fine clay, chalk, feveral coloured earths, pit- 
coal, turf, and fulphur. ‘There are alfo fome mineral f{prings - 
in the canton; and of the lakes, that of Zurich is the moft 
confiderable. ‘ihe reformation was introduced here by 
Zuinglius in the year 1517. This canton is the firft in - 
tank, and inferior only to that of Bern in extent, powers 
and wealth; in confequence of which, its reprefentatives 
prefide in the general diets, when held in any place belong- 
ing in common to the cantons; and the affairs relating to 
the whole confederacy are tranfaGted in its offices. Ita: 
quota, for the defence of the feveral members of the confes 
deracy, is 1400 men. Of one of the two armies raifed on 
thefe occafions, it nominates one of the commanders in - 
chief, as Lucern does the other. Its revenue is faid to be - 
about £50,000 crowns a-year; of which, one year with-. 
another, two-thirds are expended in the charges-of govern« 
ment, and the reft laid up in the treafury. It can bring | 
50,000 fighting men into the field at a very fhort warning. 
Zuricu, the capital of a canton of the fame name in « 
Switzerland, ftands in a pleafant country, near where the 
river Aa iffues from the lake that takes its name from the - 
town, 23 miles:trom Schaffhaufen, and 114 from Geneva. 
After having been ruined by Attila the Hun, it is faid to 
have been reftored by Thuricus, fon of Théodoric:king of — 
the Goths, from whom it took the name of ‘Thuricum, cor 
rupted-afterwards into that of Zurich. It is fortified in the 
modern way, and: has wide ditches, faced with free ftone. 
There are five arfenals in it, well ftored with arms and ar- 


: tillery ; an academy or college, having 15 profeffors; a mus - 
that the-bread and wine are nothing more than external’ 


feum, or chamber of rarities; a ftately town-houfe, the pil 
lars in the front of which are-of black ‘marble, ftreaked 
with white; and atown library. he fovereignty and ads — 
miniftration of all affairs are lodged in the greater and lefler 
ceuncil,- out-of which are .chofen the city-officers, as thd 
eouncils:are out: of the 13 companies of burghers.. There 
are feveral-other councils or colleges, each of which has its ~ 
particular departments Here are-a great: variety of filk; 
woollen, linen, cotton, and other manufactures ; this being 


_ the place of the greateft trade in all Switzerland. The 
Re{peting the divine pEckEEs, the opinion: of Zuinglius.. 


town is well fupplied with provifions by and from its lake, 
The ftreets are neat, and houfes well built, but not magnis 
ficent. In the town-library are feveral letters to Bullinger 


from lady Jane Gray daughter to the duke of Suffolk. In 
one of the arfengls is the figure of William Tell, dreffed and 
armed - 


Zurich, 


_ advoyers at Bern, have the title-of excellence, 
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armed in the ancient Swifs manner, with the crofs-bow 
whence he fhot the arrow that ftruck the apple off his 
child’s head. 

Both men and women are fo fond of mufic, that there 
are few of them that cannot play on fome inftrument. If 
a burgher goes out of town, or a peafant enters it, without 
a {word, they ere liable to be fined. No perfons, whatever 
their rank or office may be, are exempted from the fump- 
tuary laws. The burgomaiters, who are the fame as the 
The hofpi- 
tals here are very neat and well endowed; but they do not 
affe&t the ridiculous vanity of lodging the poor in palaces. 
Not only in this town and canton, and other parts of Swit- 
zerland, but alfo among the Grifors, the niniflers all preach 
covered. ‘Thecountry about the town Is very pleafant and 
fruitful; for both which it is not a little indebted ,to the 
lake, that extends 24 miles in length, and about two or 
three in breadth. ‘The water is of a green colour, fuppo- 
fed to be owing to the melted {now that falls into it from 
the adjacent mountains. ‘That part of it next Zurich is 
called the Lower Lake, and the other end the Upper. 
The cathedral, or great church here, is collegiate. The 
prefent.city is faid to owe its origin to a nunnery, founded 
by. the emperor Lewis I. near where the ancient Tigurum 
ftood. E. Long. 8. 30. N. Lat. 47. 20. 

What may be reckoned one of the vreateft curiofities o 
Zurich is the pump invented .and ereéted here by H. An- 
dreas Wirtz, a tinplate worker of this place. ‘he inven- 
tion fhows him to be a perion of very uncommen mechani- 
cal knowledge and fagacity. £13 it is a machine which ope- 


rates.on a principle widely different from all other hydrau- 
lic machines, and is really excellent in its kind, we prefume 
that our readers will not be diipleafed with fome account 
of it, although it be rather out of place here, and fhould 
have appeared in the article Water- Works. 


Fig. 16. is a fketch of the fetion of the machine, as it 
was firft erected by Wirtz at a dye-houfe in Limmat, in the 
fuburbs or vicinity of Zurich. {t confifts of a hollow cy- 
linder, like a very large grinditone, turning on a horizontal 
axis, and partly plunged in a ciftern of water... The axis is 
hollow at one end, and communicates with a perpendicular 
pipe CBZ’, part of which is hid by the cylinder. This 
cylinder or drum is formed into a fpiral canal by a plate 
coiled up within it like the main fpring of a watch in its 
box; only the {pires are at a diftance ‘rom each other, fo 
as to forma conduit for the water of uniform width.’ This 
fpiral partition is well joined to the two ends of the cylin- 
der, and no water efcapes between them. ‘I'he outermoft 
turn of the fpiral begins to widen about 3ths of a circum- 
ference from the end, and this gradual enlargement conti- 
nues from. Q to § nearly a femicircle: this part may be 
called the Horn. It then widens fuddenly, forming a 
Scoop or fhovel SS’. ‘Uhe cylinder is fupported fo as to 
dip feveral inches into the water, whofe furtace is reprefent- 
ed by VV’. 

When this cylinder is turned round its axis in the direc- 
tion ABEO, as exprefied by the two darts, the fcoop SS’ 
dips at V’, and takes up a certain quantity of water before 
it emerges again at V. ‘This quantity is fufficient to fill the 
taper part SQ., which we have called the Horn ; and this is 
nearly equal in capacity to the outermoft uniform fpiral 
round. 

After the feoop has emerged, the water paffes along the 
{piral by. the motion of it round the axis, and drives the air 
before it into the rifing-pipe, where it efcapes.—In the mean 
time, air comes in at the mouth of the {coop ; and when the 
{coop again dips into the water, it again takes in fome. 
Zhus there is now a part filled with water and a part fil. 
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led with air, 
fecond round of water and another of air. ‘he water in 
any turn of the f{piral will have its two ends on a level ; and 
the air between the fucceflive columns of water will be in 
its natural ftate ; for fince the paffage into the rifing pipe 
or Marn is open, there is nothing te force the water and 
air into any other pofition. But fince the fpires gradually 
diminifh in their length, it is plain that the column of water 
will gradually occupy more and more of the circumference 
of each. At laft it will occupy a complete turn of fome 
fpiral that is near the centre; and when fent farther in, 
by the continuance of the motion, fome of it will run back 
ever the top of the fucceeding fpiral. Thus it will run 


over at K 4 into the right hand fide of the third fpiral. _ 


Therefore it will puth the water of this {pire backwards, 
and raife its other end, fo that it alfo will run over back. 
wards before the next turn be completed. And this change 
of difpofition will at lalt reach the firit or outermoft {piral, 
and fome water will run over into the horn and fcoop, and 
finally into the ciftern. 

But as foon as water gets into the rifing pipe, and rifes 
a little in it, it ftops the efcape of the air when the next 
{coop of water is taken in. Here are now two columns of 
water ating again{t each other by hydroftatic preffure and 
the intervening column of air. They mutt comprefs the 
air between them, and the water and air-columns will now 
be unequal. ‘This will have a general tendency to keep 
the whole water back, and caufe it to be higher on the left 
or rifing fide of each {pire than on the right defcending 
fice. ‘Lhe excefs of height will be juft fuch.as produces 
the compreflion of the air between that and the preceding 
column of water. This will go on increafing as the wae 
ter mounts in the rifng-pipe; for the air next to the rifing- 
pipe is comprefled at its inner end with the weight ot the 
whole column in the main. It muft be as much compreffed. 
at its outer end. This muft be done by the water columa 
without it ; and this column exerts this preflure partly by 
reafon that, #s outer end is higher than its, inner end, and 
partly by the tran{miffion of the preffure on. its outer end 
by air, which is fimilarly compreffed from without. And 
thus it will happen that each columa of water, being highe 
er at its outer than at its inner end, compreffes the air on 
the water-column beyond or within, it, which, tran{mits this 
preffure to the air beyond it, adding to it the preflure 
arifing from its own want of level at the ends. ‘Therefore 
the greateft compreffion, viz. that of the air next the main, 
is produced by the /um of a the tranfmitted. preffures; and 
thefe are the fum of ail the differences between the cleva- 
tions of the inner ends of the water columns above their outer 
ends: and the height to which the water will rife in the 
main will be juft equal to this fum. 

Draw the horizontal lines K’K 1, K’K. 2, K’K 3, &c. and 
mn,mn,mn, &c. Suppofe the left hand {paces to be filled 
with water, and the right hand {paces to be filled with air. 
There is a certain gradation of compreffion which will keep 
things in this pofition, ‘The {paces evidently decreafe in 
arithmetical progrefiion ;, fo do the hydroftatic heights and 
preflures of the water columns. If therefore the air be 
denfe in the fame progreffion, all will be in hydroftatical 
equilibrium. Now this.is evidently producible by the mere 
motion of the machine; for fince the denfity and. com- 
preflion in each air column is fuppofed, inverfely as. the bulk 
of the column, the abfolute quantity of air is the fame in all; 
therefore the column firft taken in will pafs gradually in- 
wards, and the increafing compreffion will caufe. it to occus 
py precifely the whole right hand fide of every fpire. The 
gradual diminution of the water columns will be produced 
during the motion by the water running over backwards at 


Continuing this motion, we thall receive a Zuri 
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fcoop. 

It is evident that this difpofition of the air and water 
will reife the water to the greateft height, becaufe the hy- 
éroftatic height of each water column is the greateft poffible, 
wiz. the diameter of the fpite. This difpoftion may be 
obtained in the following manner: Talke CL to CB as the 
denfity of the external air to ite denfity in the lait column 
next the rifing-pipe or main; that is, muke CL to CB as 33 
feet (the height of the column of water which balances the 
atmofphere), to the fam of 33 feet amd the height’ of the 
rifing-pipe. Then divide BL ito fucth a number of turns, 
that the fum of their diameters fhall be equal to the height 
of the main; then bring a pipe ftraightt from L to the cen- 
tre C. The reafon of all this ic very evident. : 

But when the main is very high, tlhis conftru€tion will 
require a very great diameter of the druim, or many turns of a 
very narrow pipe. In fuch cafes it will be much better to 
make the fpiral in the form of a cork-ferew, as in fig. 17. 
inftead of this flat form like a watchi-fpring. ‘The pipe 
which forms the fpiral may be lapped sround the frutum of 
a cone, whofe preateft diameter is’ tio the leaft (which is 
next to’ the rifing pipe) in the fame proportion that we 
affioned to CB and CL. By this comftru€tion the water 
will ftand’ in every round fo as to have its upper and lower 
furfaces tangents to the top and bottom of the fpiral, and 
the water colunms will’ occupy the whole alcending fide 
of the machine, while the air occupies tthe defeending fide. 

This form is vaftly preferable to tlhe flat: it will allow 
us to employ many turns of a large pipe, and therefore pro- 
duce a great elevation of a large quantitty of water. 

The fame thing will be ftill better dione by lapping the 
pipe on a cylinder, and’ making it taper to the end, in fuch 
@ proportion that the contents of eacili round may be the 
fame'as when it is lapped round the come. It will raife the 
water to a greater height (but with am increafe of the im- 
pelling power) by the fame number of turns, becaufe the 
vertical or prefliag height of each column is greater. 

Nay, the fame thing may be done im a more fimple man- 
ner, by lapping a pipe of uniform bore round a cylinder. 
But this will require-more turns, becauife the water columns 
will have lefs differences between the lheights of their two 
ends. It requires a very minute: inveftiigation to fhow the 
progrefs of the columns of air and water’ in this confruCiion, 
and the various changes of their arrangrement, before one is 
attained which ‘will’ continue during the working of the 
machine. » 

We have chofen for the: defeription: of the machine that 
conftruGion which made its principle amd manner of work- 
ing moft' evident, namely, which contaimed the fame material 
quantity of air in each turn of the {piral, more and more 
compreffed as it approaches to the rifimg-pipe. We fhould 
otherwife have been obliged’ to invefftigate in great detail 
the gradual progrefs of the water, and ithe frequent changes 
ofits arrangement, before we could fee that one arranye- 
ment weuld be produced which would remain conftant du- 
ring the working of the machine. Burt this is not the beft 
conftruGion. We fee that, in order tto raife water to the 
height of a column of 34 feet, whiclh balances the atmo- 
{phere, the air in the la® {pire is compreffed into half’ its 
bulk ; and the quantity of water delivered into the main at 
each turn is but half of what was received into the firft 
fpire, the reft flowing back from {pire: to {pire, and being 
difcharged at the ipout: 

But it may be conftru€ted fo as that the quantity of wa- 
ter in each {pire may be the fame that was received into the 
firft ; by which means a greater quanititty (double in the in- 
ftance now giver) will be- delivered into the main, and rats 
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fed to the fame height by very nearly the fame force.— 
This may be done by another proportion of the capacity of 
the {pires, whether by a change of their caliber or of. their 
diemeters. Suppofe the bore to be the fame, the diameter 
mutt be made fuch that the conftart column of water, and 
the column of air, compreffed to the proper degree, may oc- 
cupy the whole circumference. Let A be the column’ of 
water which balances the atmofphere, and 4 the heigkt to 
which the water is to be raifed. Let A be to A-+4 as t 
to m. 

Tt is plain that m will reprefent the denfity of the air in 
the latt {pire, if its natural denfity be 1, becaufe it is prefled 
by the column A +. 4, while the common air is prefled by 
A. Let i reprefent thé conftant water celumn, and there- 
fore nearly equal to the air columin in the frft fpire. The. 


Bet 
whole circumference of the laft {pire muft be 1 +552 mn 


order to hold the water 1, and the air compreffed into the 
A. 


— 


fpace— or — 
m A+s ; 

The circumference of the firft {pire is r+ 1 or 2. Let 

D and d be the diameters of the firft and laft {pires; we 


I ert 
have 2:1 -> — =D:id,or2m:m+i=D:d. ‘There. 


fore if.a pipe of uniform’ bore be lapped round a cone, of 
which D and d are the end diameters, the fpirals will be ves 
ry nearly fuch’ as will anfwer the purpofe. It will not be 
quite exa&, for the intermediate {pirals will. be fomewhat 
too large. ‘The conoidal trufum fhou'd be formed’ by the 
revolution of a curve of the logarithmic kind. But the 
error ig very trifling. 

With fuch a fpiral, the full quantity of weter which was 
confined in the firft {piral will find room in the laft, and wilk 
be fent into the main at every turn. ‘This is a very great 
advantage, efpecially when the water is to be much raifed. 
The faving of power by this change of conftrution is al+ 
Ways in proportion of the greateft compreffion of the air. 

The great difficulty in the conftru€tion of any of thefe forms 
is in deten:.ining the form and pofition of the horn and the 
fcoop ; and on this greatly depends the performance of the 
machine. The following’ inftru€tions will make it pretty 
eafy. 

Rect ABEO (fig. 19.) reprefent the firft or outermoft 
round of the fpiral, of which the axis is C. Suppofe it ime 
merged’ up to the axis in the water VV’, we have feen. that 
the machine’ is moft: «ffeGive when the furfaces KB and On 
of the water columns are diftant’ the whole diameter BO of 
the fpiral. ‘I'herefore'llet the pipe be firft fuppofed of equal 
caliber to the very *mouth'E e, which we fuppofe’to be jult 
about to dip into the water. The furface On is kept theres 
in oppofition to the preflure of the water column BAO, by: 
the comprefled' air contained in’ the quadrant OB, and iw 
the quadrant’ which lies behind EB, And’ this 'comprefhion 
is fupported by the columns behind, between this fpire and 
the riling pipe. But the air in the outermoft quadrant EB 
ig in'its natural ftate, communicating as yet with the exter- 
nal‘air. When, however, the mouth E ehas come round 
to A, it will not have’ the water’ ftanding im it.in the fame: 
manner; leaving the half fpace BEO filled with comprefled 
air; for it took in and confined only what filled the qua~ 
drant BE, It is plain, therefore, that the quadrant BE. - 
muft be fo fhaped as to take in and confine'a much greater 
quantity of air; fo that when it has’ come toA, the fpace 
BEO may contaim air fufficiently denfe to fupport the co- 
lumn AO. “But this is not enough: For when the wide 
mouth, now’ at! A a, rifés up to the top, the furface of the 
water in it rifes alfo, becaufe the part AOQ'oa is more capas 
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which cannot contain all the water that it does. Since, 
then, the water in the fpire rifes above A, it will prefs the 
water back from Qn to. fome other pofition m'n’, and the 
~prefling height of the water.column will be diminifhed by 
this rifing on the other fide of O. In fhort, the horn mutt 


‘begin to widen, not from B, but from A, and mutt occupy ° 


the whole femicircle ABE ; and its capacity muft be to the 
capacity of the oppofite cylindrical fide as the fum of BO, 
and the height of a column of water which balances the at- 
mofphere to the height. of that column. For then the air 
- awhich filled it, when of the common denfity, will fill the 
uniform fide BEO, when comprefied fo as to balance the 
vertical column BO. But even this is not enough ; for 
it has not taken in enough of water. When it dipned into 
the ciftern at E, it carried air down with it, and the pref- 
fure of the water in the ciftern caufed the water to rife into 
it a little way; and fome water muft have come over at 
B from the other fide, which was drawing narrower. There- 
fore when the horn is in the pofition EOA, it is not full 
of water. Therefore when it comes into the fituation 
OAB, it cannot be full nor balance the air on the oppofite 
fide. Some will therefore come out at O, and rife up thro’ 
the water. The horn muft therefore, 1, Extend at leaft 
from O to B, or occupy half the circumference ; and, 2dly, 
‘It muft contain at leaft twice as much water’as would fill 
the fide BEO. It will do little harm though it be much 
larger; becaufe the furplus of air which it takes in at E will 
be difcharged, as the end Ee-of the horn rifes from O to B, 
and it will leave the precife quantity.that is wanted. The 
overplus water will be difcharged as the horn comes round 
to dip again into the ciftern. It is poffible, ‘but requires 


a difcuffion too intricate for this place, to make it of {uch a 
fize and fhape, that while the mouth moves from E to B, 
pafling throuch-O and A, ‘the furface of the water in it 
fhall advance from.E + to O #, and be exa@ly at O when the 


‘beginning or narrow-end of the horn-arrives ‘there. 

We mutt alfo fecure the proper quantity of water. When 
the machine is fo much immerfed as to be up to the axis in 
water, the capacity which thus fecures the proper quantity 
of air will clfo take in the proper quantity of water. But 
it may be erected fo as that the fpirals fhall not even reach 
the water. In this cafe it will anfwer our purpofe if we 
join to the end of the horn a {coop or fhovel QRSB (fig. 
19.), which is fo formed.as to take 1n at leaft as much water 
as will fill the horn. This ‘is all that is wanted in the be- 
-ginning-of the: motion along the fpiral, and more than is ne- 
.ceflary when the water has advanced te the fucceeding {pire; 


‘but the overplus is difcharged in the way we have men-- 


tioned. -At.the fame time, it is needlefs to loadsthe ma- 
chine with: more water than is neceffary, merely to throw it 
out again. We think that if the horn occupies fully more than 
‘one-half of the circumference, and contains as much as will 
Aill the whole round, and if the fcoop lifts as much as will 
certainly fill the horn, it will do very well. 


N. B. The {coop mutt be very open on the fide next the- 


axis, that it may not confine the air as foon aa it enters the 
water. This would hinder it from receiving water enough. 

The following dimenfions of a machine ereéted at Flo- 
-yence, and whofe performance correfponded extremely well 
with the theory, may ferve as an example. 

The fpiral 1s formed on a cylinder of 10 feet diameter, 
and ‘the diameter of the pipe is 6 inches. The fmaller end 
of the horn is of the fame diameter ; and it occupies 3ths of 
the circumference, and it is 7,%,ths inches wide at the outer 
end. Here it joins the fcoop, which lifts as much water as 
fills the horn, which contains 4340 Swedifh cubic inches, 
gach = 1,577 Englifhe The machine makes 6 turns in a 
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minute, and raifes 1354 pounds of water, or 22 cubic feet, Zurigl 


10 feet hizh ina minute. 
_ The above account will, we hope, ‘fufficiently explain the 
manner on which this fingular hydraulic machine produces — 
its effet. When every thing is executed by the maxims 
which we have deduced from its principles, we are confident 
that its performance will correfpond to the theory ; and we 
have the Florentine machine as a proof of this. It raifes 
more than +?ths of what the theory promifes, and it is not 
perfe@. ‘The fpiral is of equal caliber, and is formed on a 
cylinder. The friion is fo inconfiderable in this machine, 
that it need not be ‘mended: but the great excellency ia, © 
that whatever imperfeétion there may be in the arrangement - 
of the air and water columns, this only affects the elegance 
of the execution, caufing the water to make a few more 
turns in the fpiral before it can mount to the height re- 
quired:; -but waltes no power, becaufe the power employed - 
is always in proportion to the fum of the vertical columns 
‘of water in the rifing fide of the machine; and the height 
‘to which the water is raifed by it is in the very fame pro- 
jportion. It fhould be made to move very flow, that the 
‘water be not always dragged up by the pipes, whickewould 
ccaufe more to run over from each column, and diminith the 
preflure of the remainder. 4 
If the rifing-pipe be made wide, and thus room be made 
for the air to efcape treely up through the water, it will rife 
to the height afligned ; but if it be narrow, fo that the air 
cannot get up, it rifes almoft as flow as the water, and by 
this circumftance the water is raifed to a mtch greater 
height mixed with air, and this with hardly any more power. 
It is in this way that we can account for the great perform- 
ance of the Florentine machine, which is almoft triple of 
what a man can do with the fineft pump that ever was made: 
indeed the performance is fo_great, that one is apt to fufpect 
fome inaccuracy in the accounts. ‘The entry into the ri- 
fing-pipe fhould be no wider than the laft part of the fpiral s 
and it wonld be advifable to divide it into four channels by 
a thin partition, and thento make the rifing-pipe very widey 
and to put into it a number of flender rods, which would 
divide it into flender channels that would completely entangle 
the air among the water. ‘his will greatly increafe the — 
height of the heterogeneous column. _ It is furprifing that a 
machine that is fo very promifing ‘hould have attraéted fo 
little notice. We do not know of any being erected out 
of Switzerland except at Florence in 1778. The account 
of its performance was in confequence of a very public trial 
in'1779, and honourable declaration of its merit, by Sig. 
Lorenzo Ginori, who ereéted another, which fully equalled 
it. Itis fhortly mentioned by Profefflor Sulzer of Berlin, 
in the Sammlungen V ermifchien Schriften for 1754. A defcrip- 
tion of it is publifhed by the Philofophical Society at Zurich 
in 1766, and in the defcriptions publifhed by the Society 
in London for the encouragément of Arts in 1776. The 
celebrated Daniel Bernouilli has publifhed a very accurate 
theory of it in the Peterfburgh Commentaries for 1772, 
and the machines at Florence were erected according to his 
inftru€tions. Baron Alftromer in Sweden caufed a glafs 
model of it to be made, to exhibit the internal motions for 
the inftru€tion of artifts, and -alfo ordered an operative en- 
gine to be ere€ted ; but we have not feen any account of its 
performance. It is a very intricate machine in its principless 
and an ignorant engineer, nay the moft intellizent, may 
ere&t one which fhall hardly do any thing; and yet, by a 
very trifling change, may become very powerful,. We pre- 
fume that failures of this kind have turned the attention of 
engineers from it; but we are perfuaded that it may be 
made very effe¢tive, and we are certain that it muft be very 
durable. Fig. 20. ig a fection of the manner in which the 
author 
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author has formed the communication between the {piral 
and the rifing-pipe. . P is the end of the hollow axis which 
is united with the folid iron axis. Adjoining to P, on the 
under fide, is the entry from the laft turn of the fpiral. At 

is the collar which refts on the fupports, and turas round 
in a hole of bell-metal. f£/ is a broad flanch caft in one 
piece with the hollow part. Beyond this the pipe is turn- 
ed fomewhat fmaller, very round and f{mooth, fo-as to fit 
into the mouth of the rifing-pipe, like the key of a cock. 
"This mouth has a-plate ee attached to it. There is ano- 
ther plate dd, which is broader than ee, and is not fixed to 
the cylindrical part, but moves eafily roundit. In this plate 
are four {crews, fuch as g, g, which go into holes in the 


. plate ff, and thus draw the two plates ff and d d together, 


with the plate ee between them. Pieces of thin leather are 
put.on each fide of ee; and thus all efcape of water is ef- 


fectually prevented, with a very moderate compreffion and 


friGtion. 
_ ZUTPHEN, a ftrong and confiderable town of the Uni- 
ted Provinces in Guelderland, and capital of a county of the 
fame name. It has a magnificent church, and is furround- 
ed with walls. It was taken by the French in 1672, 
who in 1674 delivered it up to the States-General. “It is 
feated at the confluence of the rivers Berkel and Yeffel, nine 
miles fouth-eaft of Deventer, and 55 eaft by fouth of Am- 
fterdam. E. Long. 6.0. N. Lat. 52. ro. 
ZUYDER.-zeEx, a great gulph or bay of the German 
Ocean, which extends. from fouth te. north in the Uni- 
Vou. RVILI. Part I. ee 


tL was 3 


ted Provinces, between Friefland, Over-Yeflel,-Guelderland, Zygoma 


ew ro A, 


and Flolland. It is fo called from its fituation towards the 
fouth. It is faid that the Zuyder-zee was formerly a lake, 


and that the land is fwallowed up which united North. umn /memd 


Holland with Friefland. : 
ZYGOMA, in anatomy, a bone of the head, or rather 


an union or affemblaze of two procefles or eminences of 


bones ; the one from the os temporis, the other from the 


os male: thefe procefles are hence termed the zyyematic 


procefes, and the future that joins them together is denomi« 
nated the zygomatic future. 

ZYGOMATICUS, in anatomy, a mufcle of the head, 
arifing from the Os Zrcoma, whence its name, and-termina- 
ting at the angle of the lips. 

ZYGOPHYLLUM, sran-caper, in botany; a genus 


_ of plants of the clafs of decandria and order monogynia, and 


in a natural fyftem arranged under the 1gth order, Grui- 
nales. ‘Yhere are 11 {pecies, partly fhrubby and partly her- 
baceous plants, all natives of warm*climates, though fome of 
them are hardy enough to endure the open air in this coun- 
try. 
ZYMOSIMETER (formed ftom vxes's fermentation, 

and ««tpev meafure), an in{trument 'propofed by Swammer- 

dam in his book De Re/piratione, wherewith to meature the: 
degree of fermentation occafioned by the mixture af. diffe- 

rent matters, and the degree of heat which thofe matters. 
acquire, in fermenting, as alfo the heat or temperament. of: 
the blood of animals. : 
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